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FOREWORD 


This annual publication of the Bureau of Mines is more than & mere 
compilation of economic and statistical information. It is a measure 
of the basic strength of the Nation's industrial structure, for the ebb 
and flow of mineral commodities through a country’s economic arteries 
are reliable indications of its industrial vigor and progress. 

The year 1946, the first postwar year, was a time of transition—a 
period of reconversion—when the inordinate requirements of war gave 
way to the pent-up demands of domestic consumers. "This change- 
over from a wartime to & peacetime economy is reflected in the statis- 
tics presented in each of the individual commodity chapters. 

The Minerals Yearbook for 1946 chronicles in detail this first year of 
transition and provides information which is of value to America's busi- 
nessmen, labor leaders, educators, Government executives and legis- 
lators, and others who share in charting our national course. 

The Bureau of Mines deeply appreciates the assistance of the min- 
erals industry in providing information for this volume and also wishes 
to acknowledge the help of the many State geologists who cooperated 
in compiling production data. 

JAMES Born, Director. 
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INTRODUCTION 


Compilation of Minerals Yearbook, 1946, was carried on in conform- 
ity with standards gu ires for preceding issues in the series. A few 
changes in make-up will be noted, particularly the alphabetization of 
chapters, the substitution of more readable Sans Serif type for Century 
type in principal headings, and the use of bolder type in side headings 
and table headings. Publication of the bound volume was delayed by 
arbitrary reductions in staff and by an increased number of special as- 
signments, particularly in regard to Marshall Plan and Munitions 
Board studies. 

The entire volume was assiduously reviewed for statistical accuracy 
and consistency by John Hozik, statistical editor, who in addition au- 
thored the keystone chapter—Statistical Summary of Mineral Produc- 
tion. Mabel E. Winslow, of the Office of Minerals Reports, with the 
1 of Anna éi reki 8 9 the E 5 poriu 
arly for grammar and style), applied type specifications, and prepare 
dhs exhaustive index. Louis F. Perry, of the Office o Minera s Re- 
ports, and Adelaide B. Palmer, of the Economics and Statistics Divi- 
sion, were responsible for preparation of the charts. K. Joyce 
D’Amico rendered considerable assistance to the statistical editor in 
reviewing ee and preparing statistical tables. 

Development and execution of the publishing progran were greatly 
facilitated by the find and competent advice of H. D. Keiser, for- 
mer editor of Minerals Yearbook, and by John H. Ady, Chief of Pub- 
lications of the Interior Department and liaison officer between the 
Department and the United States Government Printing Office. Re- 
view of the Uranium and Thorium chapter by J. H. Rush, secretary, 
Federation of American (Atomic) Scientists, is much appreciated. 

Minerals Yearbook can be published only as a result of the detailed 
information supplied by mining companies, trade associations, business 
magazines, scientific journals, Government agencies, and countless in- 
dividuals. Notable is the cooperation received from the United States 
Department of Commerce, which provided data on foreign trade; the 
United States Department of State, which H information on 
foreign production; and the various States that have executed cooper- 
ative agreements with the Bureau. Under these agreements, pro- 
ducers and consumers of minerals complete but one set of inquiries, 
and the State officials are given the detailed information supplied to 
the Bureau of Mines by respondents in their respective States. State 
agents cooperating in the 1946 canvass were: 

Alabama: Walter B. Jones, State geologist, University. 


Florida: Herman Gunter, director, Florida Geological Survey, Tallahassee. 
Georgia: Garland Peyton, director, Division of Mines, Mining and Geology, At- 
lan 


ta. 
Illinois: M. M. Leighton, chief, and Douglas F. Stevens, research associate, State 
Geological Survey Division, Urbana. : 
Iowa: A. C. Trowbridge, director, Iowa Geological Survey, Iowa City. 
Kansas: Raymond C. Moore, director, and John C. Frye, assistant director, State 
Geological Survey of Kansas, Lawrence. 


VII 
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Maryland: Joseph T. Singewald, Jr., director, Department of Geology, Mines and 
ater Resources, Baltimore. 

Michigan: Gerald Eddy, State geologist, Geological Survey Division, Lansing. 

Missouri: Edward L. Clark, State geologist, Rolla. 

New Hampshire: T. R. Myers, geologist for State Planning and Development 
Commission, Durham. 

New Jersey: Meredith E. Johnson, State geologist, Trenton. 

New York: John G. Broughton, acting State geologist, Albany. 

North Carolina: 1 L. Stuckey, State geologist, Raleigh. 

Oklahoma: Robert H. Dott, director, Oklahoma Geological Survey, Norman. 

South Dakota: E. P. Rothrock, State geologist, Vermillion. 

Texas: John T. Lonsdale, director, Bureau of Economic Geology, Austin. 

Utah: Aaron W. Tracy, chairman, State Department of Publicity and Industrial 
Development, Salt Lake City. 

Virginia: William M. McGill, State geologist, and Linwood H. Warwick, junior 

- executive, Virginia Geological Survey, Charlottesville. 

Washington: Sheldon L. Glover, supervisor, Division of Mines and Mining, Olym- 


pia. 

West Virginia: Paul Price, State geologist, Morgantown. 
Wisconsin: E. F. Bean, State e GE Madison. 

In addition, B. D. Stewart, Department of Mines, Juneau, Alaska, 
and Walter W. Bradley, State mineralogist, San Francisco, Calif., as- 
ges, in the compilation of statistics for Alaska and California, respec- 
tively. 

lts desirable to acknowledge the work of the statistical analysts and 
others in the Economics and Statistics Division who were of major 
assistance to authors in compiling the statistics appearing in various 
chapters. Those engaged on such work in the Washington, D. C., 
offices of the division were Charlotte R. Buck, Leon W. Geyer, Annie 
L. Marks, Robert C. Morris, Virginia M. Oliver, Carribel Rockwell, 
and Virginia E. Wrenn; in the Los Angeles, Calif., office, Edward T. 
Knudsen; in the San Francisco, Calif., office, Opal Y. Sharman; in the 
Denver, Colo., office, Helen G. Post, Florence H. Scott, and Tressa 
B. Westall; in the College Park, Md., office, Edith E. den Hartog and 
Helen P. Mackall; and in the Salt Lake City, Utah, office, Alice Feltch, 
Virginia Halverson, LaRu T. Shepherd, and Edna P. Wolfgramm. 


ALLAN F. MATTHEWS 
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PART l. GENERAL REVIEWS : 


Review of the Mineral Industries 


in 1946 


By ALLAN F. MATTHEWS AND E. W. PEHRSON 
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INERAL production in the United States attained a record 
value of $8,859,000,000 in 1946. The volume of production 
was third only to that in 1944 and 1945 and was kept from an 
all-time high by work stoppages in key industries during the spring. 
Consumption of petroleum, fertilizers, and building materials was at 
high levels, but usage of the metals in 1946 declined as compared with 
1945. The average increase in prices of minerals during 1946 was 10 
percent, which was less than for most other commodities. The 
availability of manpower in the mineral industries in 1946 equaled 
demand for the first time in several years. The safety record receded 
during the year, but the fatality rate was the lowest on record. 
The Congress enacted two significant laws that have important 
effects on the mineral industry: Strategic and Critical Materials 
Stock-Piling Act (July 23, 1946) and the Atomic Energy Act of 1946 
(August 1). Government allocation controls were maintained during 
1946 on only four mineral products—steel, tin, antimony, and ura- 
nium. Government price controls on minerals were relaxed progres- 
sively during the first 10 months of the year &nd were removed entirely 
November 10, 1946. 


t In this volume the term “billion” is equivalent to,1,000,000,000. 
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PRODUCTION 


Value of Production. Mineral output in the United States in 1946 
reached a record value of $8,859,000,000, an increase of 9 percent over 
1945 and 5 percent over the previous peak of 1944. The record 
comprised a 10-percent increase in value of mineral fuels in 1946 
compared with 1945 and an 8-percent decline in metals that was more 
than offset by a 37-percent increase in nonmetallic minerals (other 
than fuels). Of the three major groups in 1946, fuels were valued at 
$5,725,000,000 (65 percent of the total), other nonmetallics $1,311, 
000,000 (15 percent), and metals, $1,823,000,000 (20 percent). 
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Fiaurz 1.—Trends in value of mineral production in the United States, 1880-1946. 


The 9-percent increase in value of mineral output in 1946 compares 
with a 14-percent increase in gross farm income, a 4-percent decrease 
in gross national product, and a 3-percent decrease in national income. 
This comparison is based on Bureau of Agricultural Economics 
reparts on gross farm income ($25,432,000,000 in 1945 and $28,933,- 
000,000 in 1946) and on Bureau of Foreign and Domestic Commerce 
reports on gross national product ($213,120,000,000 in 1945 and 
$203,679,000,000 in 1946) &nd national income ($182,808,000,000 in 
1945 and $178,204,000,000 in 1946). Of the 178-billion-dollar 
national income in 1946, 3.1 billion (as computed by the Bureau of 
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Foreign and Domestic Commerce) was contributed by the mining 
industry, 5.9 billion by iron and steel, and 4.7 billion—in three 
approximately equal shares—by nonferrous metals, products of 
petroleum and coal, and stone, clay, and glass products. 

Volume of Production.—Declines in the physica] volume of produc- 
tion in 1946 compared with 1945 were 2 percent for minerals, ] percent 
for agricultural products, and 16 percent for industrial products (man- 
ufactures and minerals), according to the Federal Reserve Board. 
The Board's index of mineral production (1935-39— 100) was 134 in 
1946—exceeded only by 137 in 1945 and 140 in 1944. The annual 
average for 1946 was held to 134 principally as a result of the con- 
currence of coal, iron-ore, and nonferrous-smelter strikes in April and 
May, causing the monthly index to drop to 104 and 115, respectively. 
The average of the other 10 months of the year was 141—a higher 
level than any yearly average to date. Furthermore, a record monthly 
high of 146 was reached in July and September 1946, surpassing the 
previous peak of 143 in May and September-November 1944. 
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Fiovre 2.—Com parison of growth of physical volume of mineral production with that of agricultura! and 
industria] production and population, 1000-486. 


3 The following indexes have been used: Volume of farm uction, U. 8. Department of Agriculture; 
minera] production, 1900-1918, W Persons’ ¥ usiness Cycles; mineral uction of 1919-46 
and industrial production, Federal Reserve Board: total population of the United tates, Bureau of the 
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Notwithstanding a decline in total production of minerals, new out- 
put records were established in 1946 by a number of nonmetallic 
minerals. Of the fuels, new peaks were recorded for petroleum, 
natural gas, natural gasoline, and fuel briquets. The chemical and 
fertilizer minerals sulfur, potash, and phosphate rock and the ceramics 
minerals clay, feldspar, aplite, olivine, and zircon also reached new 
highs in 1946, as also did carbon black, slate, talc and pyrophyllite, 
barite, rutile, and peat. 

I The volume of bituminous coal produced in 1946 declined 8 percent 
from that of 1945 as a result of strikes, but the output of anthracite 
increased 10 percent, crude petroleum 1 percent, natural ges 4 per- 
cent, and natural gasoline and related products 3 percent. Production 
of all ores and metals declined in 1946, except for increases in zinc-lead 
ore of 3 percent, dry and siliceous gold and silver ore 51 percent, gold 
57 percent, beryl 156 percent, and rutile 3 percent. Even these gains 
(except for rutile) were largely restitutions of decreases in 1945 from 
1944. Iron ore, pig iron, and ferro-alloys output declined 20, 16, and 
15 percent, respectively, in 1946 compared with 1945, while tungsten- 
ore shipments were less by 6 percent, manganese-ore by 21 percent, 
molybdenum and vanadium by 50 to 57 percent, and nickel and 
chromite by 70 to 71 percent. Mine production of copper, lead, and 
zinc decreased 21, 14, and 6 percent, respectively, and shipments of 
byproduct cadmium, arsenic, selenium, and tellurium fell 23 to 50 
percent. Mine production of lead fell below scrap recovery for the 
first time in history. The declines in output of other metals were: 
Aluminum 17 percent, magnesium 84 ere silver 27 percent, mer- 
cury 18 Deeg platinum-group metals 10 percent, tantalite 37 per- 
cent, and ilmenite 8 percent. ining of nonmetallic minerals, how- 
ever, for the most part was notably more active in 1946 than in 1945. 
Among chemical and fertilizer minerals, gains in shipments of sulfur 
were 8 percent, pyrites 13 percent, 9 7 percent, phosphate rock 
18 percent, lime 1 percent, and barite 4 percent, although there were 
declines of 2 percent in salt and 14 percent in fluorspar. The increased 
shipments of building materials included cement 60 percent, sand and 
gravel 30 percent, stone 17 percent, slate 38 percent, gypsum 48 per- 
cent, and pumice 104 percent. Demand for ceramics in 1946 prompted 
a 62-percent increase in clay shipments, 36-percent in feldspar, and 
38-percent in kyanite. Among other nonmetallic minerals, there 
were gains of 59 percent in tripoli; 23 to 33 percent in scrap mica, 
vermiculite, boron minerals, peat, lithium minerals, and abrasive 
garnet; 14 to 18 percent in asbestos, talc and pyrophyllite, natural 
pigments, and diatomite; and 1 to 4 percent in fuller’s-earth, green- 
sand, and iodine. Shipments of a few nonmetallic minerals were 
reduced—magnesite 4 percent, sheet mica 17 percent, and graphite 9 


percent. 
CONSUMPTION 


New records of consumption were achieved in 1946 by petroleum, 
natural gas, natural eons, potash, phosphate at titanium, 
barite, and carbon black. Consumption of bituminous coal declined 
11 percent in 1946 compared with 1945, but that of anthracite in- 
creased 4 percent, crude petroleum 1 percent, natural gas 5 percent, 
and natural gasoline (including liquefied petroleum gases) 3 percent. 
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Industrial consumption of gold gained 41 percent and of titanium 5 
percent, but usage of other proupa new metals declined—pig iron 
15 percent, copper 2 percent, lead 17 percent, zinc 6 percent, aluminum 
42 percent, magnesium 78 percent, silver 31 percent, and molybdenum 
54 percent. Consumption of cement and clay in 1946 increased about 
60 percent, sand and gravel 30 percent, stone 17 percent, phosphate 
ol 15 percent, potash 7 percent, and lime 1 percent. Indicated 
consumption of sulfur and salt, on the other hand, dipped 2 percent. 


STOCKS 


Producers increased their stocks of anthracite 93 percent, phosphate 
rock 43 percent, and potash, lead, and molybdenum 11 to 15 percent 
during 1946, whereas they decreased stocks of aluminum 64 percent, 
copper 26 percent, zinc 31 percent, cement 33 percent, and sulfur 6 
percent. Producers and consumers of pig iron depleted their inven- 
tories 26 percent. Consumers of bituminous coal, copper, and zinc 
built up their stocks 3, 9, and 28 percent, respectively, but lead 
consumers used up 59 percent of their stocks during 1946. Govern- 
ment holdings of strategic minerals by the Office of Metals Reserve 
were largely liquidated—partly by sales to industry and partly by 
transfers to the Bureau of Federal Supply in accordance with the 
Strategic and Critical Materials Stock-Piling Act. T" 


PRICES 


Mineral prices advanced 10 percent in 1946, according to the Bureau 
of Mines index of producers’ realizations on 24 minerals that repre- 
sented about 96 percent of the total value of United States mineral 
production. As a group, fuels showed the greatest price increase—12 
percent; metals were up 9 percent, and nonmetallics (other than fuels) 
6 percent. Of the 24 major minerals, average prices were lower in 
1946 than in 1945 for natural line, ferro-alloys, and clays, and 
they were essentially unchanged for sulfur (domestic sales), aluminum, 
magnesium, gold, and molybdenum. 'The most pronounced increases 
in average prices were 27 percent for lead, 20 percent for copper, 
about 15 percent for petroleum, anthracite, and silver, and some 10 
percent for bituminous coal, pig iron, lime, and phosphate rock. The 
average value of anthracite at mines in 1946 was the highest on record, 
as also was the New York price of lead at the end of the year. The 
price of copper rose above that of aluminum for the first time in history 


Weighted average price index of 24 major mineral commodities, 1941-46 
[1940=100] 


Minerals (all groups) ; 14. , ; 
aha ol la HOM nee cea V8 : a i ; 132. 0. 
1 122. 6 126. 9 129. 6 


—— .d o ege esoe o m oo eg 


CE o 2 ee eg ee ër ee e e 


! Revised figures. 
3 Subject to revision. 
3 Includes bonus payments on copper, lead, and sinc after 1941. ye fe us 
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in November 1946, and by the end of the year stood about 30 percent 
higher. Even the price of secondary aluminum exceeded (in December) 
the price of virgin aluminum! 

The Bureau of Labor Statistics index (1926 — 100) of wholesale prices 
for all commodities rose 14 percent from 105.8 in 1945 to 121.1 in 1946, 
and for farm products alone 16 percent from 128.2 to 148.9. "The 
indexes for various minerals and mineral products in 1945 and 19406, 
respectively, were as follows: Bituminous coal, 123 and 133; coke 
133 and 140; anthracite, 99 and 109; petroleum and products, 64 and 
68; gas, 78 and 81; iron and steel, 99 and 110; structural steel, 107 and 
118; nonferrous metals, 86 and 100; fertilizer materials, 82 and 87; 
cement, 99 and 104; brick and tile, 112 and 123; paint and paint 
materials, 107 and 119. 

The inflationary trend of increasing prices in 1946 was checked to 
some extent by Government price control during the first 10 months 
of. the year. However, price control on all commodities (except 
sugar and rice) was terminated effective November 10, 1946, by 
retroactive order of Paul A. Porter, Price Administrator, dated 


November 12, 
EMPLOYMENT AND SAFETY 


Supply of manpower in the mineral industries in 1946 equaled the 
demand for the first time since 1942. Average employment increased 
from 636,475 in 1945 to about 674,700 in 1946 (exclusive of workers 
in the petroleum and natural-gas industries). Of the 1946 total 
shown, 68 percent represents men in coal mines, 13 percent in quarries 
and other nonmetal mines, 10 percent in metal mines, 6 percent in 
metallurgical plants, and 3 percent in coke plants. 

Despite the 6-percent increase in average number of men working 
in 1946 compared with 1945, there was a 7-percent decrease in man- 
hours worked, reflecting work Toppaga principally at coal and metal 
mines and coke and metallurgical plants. The average number of 
days worked by the mineral industries was 273 in 1945 and 244 in 1946. 
The only departure from the general trend among major groups was 
by quarries, which were worked 264 days in 1945 and 270 in 1946. 
The average length of shift in the extractive industries was 8.42 
hours in 1945 and 8.29 hours in 1946. 

The safety record of the mineral industries receded in 1946, and the 
frequency of injuries increased from 52.6 per million man-hours of 
SO in 1945 to 55.4 in 1946. Fatality experience was improved, 
however; both the total of 1,161 fatalities M ere of 0.85 per million 
man-hours in 1946 were the lowest on record. The number of non- 
fatal injuries—74,425—was lower; but, owing to the reduced work- 
time, these injuries occurred at a somewhat higher rate. A principal 
factor in the retrogression of mine safety during 1946 was incomplete 
training in safe job methods for the experienced men shifted into 
new Occupations and for the new and inexperienced workers hired 
as the labor force was expanded. 


GOVERNMENT STRATEGIC STOCK PILE 


During the first half of 1946, Government strategic stock-piling 
activities were confined entirely to the transfer of surplus materials 
to the stock pile. The transfers were made pursuant to Surplus 
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Property Administration R ation 17 (November 16, 1945), im- 
plementing Section 22 of the Surplus Property Act of 1944. Expendi- 
tures during the first half totaled $227,782, of which $197,926 was for 
the transfer of surplus materials, $9,681 for handling previously pur- 
chased materials, and $20,175 for administration. 

Activities during the second half were determined largely by passage 
of the Strategic and Critical Materials Stock-Piling Act July 23, 1946. 
(The text of the act was quoted in its entirety in Minerals Yearbook, 
1945, pages 14-17.) 5 during the second half of 1946 
totaled $1,270,938, of which $440,540 was expended for materials, 
$768,512 for freight, handling, storage, and inspection, and $61,886 
for administration. 

As of August 1946, the stock-piling program included 31 mate- 
rials—mineral, animal, and vegetable. Procurement plans at that 
time omitted 9 materials because relatively large quantities were 
already in the stock pile or anticipated as a result of transfer of surplus 
property. An additional 23 materials were omitted because procure. 
ment at the time would have interfered with the concurrent needs 
of industry. 

Strategic and critical materials are defined by the Munitions Board 
as "those materials required for essential uses in a war emergency, the 
procurement of which in adequate quantities, quality, and time is 
sufficiently uncertain for any reason to require prior provisions for the 
supply thereof.” The strategic list, determined by the Munitions 
Board as of the end of 1946, included the following mineral products 
in group A—those strategic and critical materiale for which stock- 
piling is deemed the only satisfactory means of insuring an adequate 
supply for a future emergency: 


Antimony Graphite: Mica—Continued 
Asbestos: Amorphous lump Muscovite splittings 
Chrysotile Flake Phlogopite splittings 
Amosite Iodine Monazite 
Bauxite Jewel bearings: Nickel 
Bery! Instrument jewels (ex- Platinum-group metals: 
Bismuth cept V jewels), sapphire Iridium 
Cadmium and ruby V jewels, Platinum 
Celestite watch and timekeeping Quartz crystals 
Chromite: device jewels Rutile 
Metallurgical grade Kyanite Sapphire and ruby 
Refractory grade: Lead Tale, steatite, block or 
Rhodesian origin Manganese ore: lava 
Other origin Battery grade Tantalite 
Cobalt Metallurgical grade Tin 
Columbite Mercury Tungsten 
Copper Mica: Vanadium 
Corundum Muscovite block and Zinc 
Diamonds, industrial film (good stained and Zirconium ores: 
better) „ 
ircon 


Group B mineral products“ practicable for stock-piling, but 
recommended for acquisition only to the extent available for transfer 
from Government agencies because adequacy of supply can be insured 
either by stimulation of existing North American production or by 
partial or complete use of available substitutes” —on the strategic list 
at the end of 1946 were: Aluminum, barite, English chalk, chemical- 
grade chromite, natural cryolite, diamond dies, emery, acid-grade and 
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metallurgical-grade fluorspar, crystalline graphite fines, magnesium, 
muscovite block (stained. and lower) and phlogopite block mica, 
molybdenum, platinum-group metals—osmium, pa adium, rhodium, 
and ruthenium—selenium, and ground steatite talc. 

Group C mineral products—not now recommended for stock-pil- 
e the strategic list at the end of 1946 were: Canadian chrysotile 
asbestos, optical glass, iron ore, petroleum and petroleum products, 
radium, iron and steel scrap, and uranium. Uranium had been 
omitted from previous strategic lists for reasons of security; it was 
added to group C rather than group A because it was not entirely clear 
which Government agency would be responsible for its stock-piling. 


GOVERNMENT ORGANIZATION FOR RECONVERSION 


Office for Emergency Management.— Within the framework of the 
Executive Office of the President was established in 1940 the Offce for 
Emergency Management, which subsequently embraced most of the 
war agencies. At the end of 1946 the Office for Emergency Manage- 
ment was comprised of the following agencies: Office of Temporary 
Controls, War Assets Administration, Office of Defense Transporta- 
tion, Office of Scientific Research and Development, and Philippine 
Alien Property Administration. 


OFFICE OF TEMPORARY CONTROLS 


The Office of Temporary Controls was established within the Office 
for Emergency Management by Executive Order 9809 of December 12 
1946, consolidating into one agency the Office of War Mobilization an 
Reconversion, ce of Economic Stabilization, Civilian Production 
Administration, and Office of Price Administration. John R. Steel- 
man was appointed in June 1946 to succeed John W. Snyder as Direc- 
tor of OWMR. The functions of OES were transferred to OWMR 
September 20, 1945, and remained there during 1946 (except for a 
period of reestablished independence Febr 21 to July 25). 

Civilian Production Administration.— As of fall 1946, the members of 
the Civilian Production Administration dealing with policy or admin- 
istration affecting the mineral industries were as follows: 


Administrator----------------------------2-- John D. Small 
Deputy Administrator.. ...------------------ Philip F. Maguire 
Deputy Administrator John C. Houston, Jr. 
Deputy Administrator Frank R. Creedon 
Deputy Administrator for Small Business Laurence F. Arnold 
General Counsel Harold L. Price 
Office of Labor Requirements, Director......... Ralph Hetzel 
Office of Economic Review and Analysis, Di- Robert E. Johnson 
rector. 
Office of Information, Director................ Karl Keyerleber 
Bureau of Industry Operations, Director. ...... Fred Glover 
Metals and Minerals Division, Director........ Frank H. Hayes 
Deputy Director John J. Croston 
Premium Price Quota Committee: 
Chamais es m John J. Croston 
A A Landon F. Strobel 
Steel Branch, Chiefff ff Patrick J. Treacy 
Copper Branch, Chief. D. L. Forrester 
Tin, Lead, and Zinc Branch, Chief Erwin Vogelsang 


Aluminum and Magnesium Branch, Chief. . Robert L. Sebastian 
ore Asbestos, and Fibrous Glass Branch, Ray H. Coultrap 


ef. 
EE Minerals and Mining Branch, Fred G. Rockwell 
hief. 
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Office of Price Administration. Price controls on minerals were 
relaxed during the first 10 months of 1946 and were removed entirely 
on November 12 (effective November 10). As of fall 1946, the Office 
of Price Administration included the following officials: 


Administratooõ rr Paul A. Porter 
Industrials Price Division, Director Frederick C. Holder 
Metals Price Branch, Price Executive Warren M. Huff 

Assistant Price Executive e Addison T. Cutler 


Building and Construction Price Division, Di- Allen Coe 
rector. 
Building Materials Price Branch, Price Julian A. Littau 
Executive. 
WAR ASSETS ADMINISTRATION 


Executive Order 9689 of January 31, 1946, effective March 25, estab- 
lished the War Assets Administration and transferred to it the surplus 


property functions of the Reconstruction Finance Corporation. e 
staff of WAA, as of December 1, 1946, included the following: 
Administrator... Robert M. Littlejohn 
Associate Administrator Robert M. Field, Acting 
Office of General Disposal, Deputy Administra- Morton M. Boyd 
tor. 
Sales Group II H. W. Cornell 
General Industrial Equipment John H. Williams, Acting 
Metal Sales Division Mec Wm. H. Kelley 
Materials and Supplies Roland P. Brown, Acting 
Metal-Working Equipment C. A. Barrett, Acting 


Office of Real Property Disposal, Deputy Ad- - John J. O'Brien 
ministrator. 
Industrial. c Se bie wee E. J. Ellingson 
phe of Aircraft Disposal, Deputy Administra- John H. Carey, Acting 


=- 


r. 
Maintenance and Salvage Sales R. G. Lockwood 
ATOMIC ENERGY COMMISSION 


The Atomic Energy Act of 1946 (Public Law 585, 79th Congress), 
Approved August 1, provided for the establishment of an Atomic 

nergy Commission with very broad powers of control over both the 
military and industrial production and utilization of atomic energy. 
An abstract of the Act is contained in the Uranium and Thorium chap- 
ter of this volume. The five members of the AEC were appointed by 
President Harry S. Truman October 28, 1946, and held their first 
formal meeting November 13 at Oak Ridge, Tenn. At the end o 
1946 the organization of the Commission was as follows: | 
ei a ds da David E. Lilienthal, Chairman 

| Robert F. Bacher 
Sumner T. Pike 


Lewis L. Strauss 
William W. Waymack 


793065—48——-2 
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General Advisory Committee... J. Robert Oppenheimer, Chsir- 
man 
James B. Conant 
Lee A. DuBridge 
Enrico Fermi 


Isidor I. Rabi 

Hartley Rowe 

Glenn T. Seaborg 

Cyril S. Smith 

Hood Worthington 
General Manager. Carroll L. Wilson 
Division of Research, Director. ............... James B. Fisk 
Division of Production, Director............... Walter J. Williams 
Organization and Personnel, Director G. Lyle Belsley 
General Counsel . Herbert S. Marks ; 
Military Liaison Committe lata Lt. Gen. Lewis H. Brereton, 

Chairman 


a 
Maj. Gen. Lunsford E. Oliver 
Col. Jobn H. Hinds 
Rear Adm. Thorvald A. Sol- 


berg 
Rear Adm. Ralph A. Ofstie 
Rear Adm. William S. Parsons 


UNITED STATES DEPARTMENT OF THE INTERIOR 


Solid Fuels Administration for War.—Executive Order 9847 of 
May 6, 1947, provided for termination of the Solid Fuels Administra- 
tion for War, effective June 30. The executive heads of the principal 
units of SFAW in March 1947 were as follows: 


Administrator Julius A. Kru 
Deputy Administrator- - - -~-------------------- Dan H. Wheeler 
Assistant Deputy Administrator................. Harlen M. Chapman 
Assistant Deputy Administrator „ N. O. Wood, Jr. 
Assistant Deputy Administrator (heads Bitumin- Walter P. Neekamp 


ous Distribution Division). 

Assistant Deputy Administrator (heads Anthracite Thomas G. Valleau 
Distribution Division). 

General 5 (heads Legal and Compliance Thomas J. O’Brien 
Division). 

Production, Conservation and Information Divi- William J. Dougherty 


sion. 
Field Office Divisioůo nn William B. Roberts 111 
Budget and Administrative Services Di vision Mabel S. Bush 
Personnel Division.......................-..-.- Julia Carpin 


Coal Mines Administration.—The Coal Mines Administration 
functioned from July 1943 to August 1944, after which its duties were 
assumed by SFAW. However, Executive Order 9728 of May 21, 1946, 
reestablished the Coal Mines Administration to direct the operation of 
those bituminous-coal mines that the Government took possession of 
to maintain maximum production. On May 29 Secretary of the 
Interior Julius A. Krug, as Coal Mines Administrator, and the United 
Mine Workers of America entered into an agreement covering the 
terms and conditions of employment for the period of Government 
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possession. The Coal Mines Administration, as of March 1947, was 
staffed largely by the United States Naval Reserve and included the 


following: 


Administrato t. Capt. N. H. Collison 

Executive Officer... Comdr. E. D..Doyle 

General Counsel. W. Randall Compton 

Labor Relations Division. n Burr Dailey 

Production and Operation Division Lt. Comdr. Charles M. Stull 

Statistical Divisioun nn Lt. Comdr. Harold F. Hayes 

Medical Survey Group, Director- - Rear Adm. J. T. Boone 
Administrative Aide to Director Comdr. J. H. Balch 

Fiscal Divisions eege isa doble Lt. Comdr. J. N. Franz 

Administration and Record Lt. Erma H. Nash 


Petroleum Administration for War. Oil and Gas Division.—The 
Petroleum Administration for War, an emergency agency established 
outside of the executive departments but with the Secretary of In- 
terior as Administrator ex officio, was terminated by Executive Order 
9718 of May 3, 1946, effective May 8. In its place the Oil and Gas 
Division, United States Department of the Interior, was established 
under authority of a letter from President Harry S. Truman dated 
May 3, 1946, and order of Secretary of the Interior Julius A. Kru 
dated May 6, 1946. The Division is authorized to coordinate an 
unify Federal petroleum policy and administration with a view to 
the conservation of the petroleum and natural-gas resources of the 
Nation and the achievement of petroleum security. Ralph K. Davies, 
Deputy Petroleum Administrator of PAW, was Acting Director of 
the Oil and Gas Division until December 23, 1946. The principal 
officials at the end of the year were: 


DOG COR aise ee huts Se Max W. Ball 
Assistant Director and Chief Counsel Robert E. Friedman 
Assistant Director.___....-......----..--.------- Edward B. Swanson 
Administrative Officer E. J. Skidmore 


RECONSTRUCTION FINANCE CORPORATION 


The Reconstruction Finance Corporation, together with such 
agencies as the U. S. Commercial Company and the War parad 
Corporation, compose the Federal Loan Agency, of which Charles B. 
Henderson was Acting Administrator during 1946. The RFC is 
authorized to make loans to mines and smelters, to deal in strategic 
materials (purchases of minerals limited largely to tin concentrates 
after passage of the Stock-Piling Act July 23, 1946), to terminate war 
contracts, and to declare Government war pone surplus and avail- 
able for disposal. 'These functions were being supervised by the 
following RFC officials at the end of 1946: 

Board of Directors Charles B. Henderson, 
Chairman 
Henry T. Bodman 
John D. Goodloe 


Harvey J. Gunderson 
Henry A. Mulligan 
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a A 8 Alfred T. Hobson 
General Counsel James L. Dougherty 
177 ³%Üen ⅛ xͤ m oes William C. Beck, Jr. 
Special Assistant to the Board of Directors George F. Buskie 
r eee ed E Harold W. H. Burrows 
Statistical and Economic Division, Chief David C. Elliott 
Small Business Division, Acting Chief Chauncey Y. Dodds 
Division of Information, Chief Arthur B. Merritt 
Office of Metals Reserve, Executive Director...... Morris Levinson 
Deputy Director. George S. Jewett 
Severt H. Petterson 
Jesse C. Johnson 
Chief Counsel Harold W. Sheehan 
Office of Defense Supplies, Executive Director Stuart K. Barnes 
Associate Director and Chief Counsel George B. Stoner 
Deputy Director. Henry D. Brite 
Charles A. Jostes 
Office of Defense Plants, Executive Director Frank T. Ronan 
Associate Director... .............. 2... ...- James L. Kelehan 


Deputy Director in Charge of Engineering. Adolphus W. Greely 
Deputy Director in Charge of Plant Servicing. Herbert R. Rutland 
Chief Counsel 2222523 fate oe e Le ee James G. Boss 


Statistical Summary of Mineral Production 


(General United States Summary and Detailed Production 
by States) 


By JOHN HOZIK! 


Statistical procedure........... 13 | General tables—Continued. 


General tables 15| States &nd principal mineral 
Production, by minerals - 15 produet?s 28 
Production, by mineral groups. 19| Prices of gold, silver, copper, 
Production, by States 20 lead, and zin e 
Mineral products and principal State tables 30 

producing States 21 


HIS statistical summary corresponds in form and content with 

those presented in preceding editions of Minerals Yearbook. The 

tables showing the principal States producing each mineral product 
and listing the leading mineral products of each State have, for the 
first time, been made contemporaneous with the rest of the volume; 
to preserve the continuity of that series, data are presented for 1945 
as well as for 1946. The fuel figures for 1946, except for Pennsylvania 
anthracite, are preliminary. 


STATISTICAL PROCEDURE 


Coverage.—Statistics used in this chapter to derive total mineral 
production of the United States and of individual States represent 
primary products only. Insofar as practicable the figures pertain 
to production exclusively from domestic mines. EEN ically, 
the figures represent the 48 States, the District of Columbia, the 
Philippine Islands (through 1945 only), and the Territories of Alaska, 
Hawaii, and Puerto Rico. Data for United States possessions such 
as the Canal Zone, Guam, and Virgin Islands are not compiled. 

Units of Measurements.—In expressing quantities of minerals, the 
Bureau of Mines has adopted the weight units (or in some instances 
the volume or piece units) commonly employed by each individual 
industry. The unit of value is the United States dollar. No adjust- 
ment is made for variations in the purchasing power of the dollar. 

Stage of Production Measured.—Measuring the total mineral pro- 
duction of the United States and individual States at the crude ore 
stage (rather than at the refined stage) would provide statistics most 
indicative of mine and well output. However, totals have not been 


K. Joyce D'Amico assisted considerably in the preparation of this chapter. 
18 
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derived strictly for the crude stage alone, largely because of the 
impracticality of obtaining meaningful values for ores of gold, silver, 
copper, lead, and zinc. Instead, the State totals in this chapter 
represent each mineral at the earliest stage of production for which 
a value is reported. The United States totals are on the same basis, 
except that they include iron, ferro-alloy metals, and aluminum 
valued at the smelter rather than at the mine. 

Relationship of United States Totals to State Totals.—The total of 
United States mineral production differs from the sum of those of 
the 48 States, the District of Columbia, and Alaska in that the former 
include: (1) Pig iron valued at the smelter instead of iron ore at the 
mine; (2) aluminum and ferro-alloy metals valued at the smelter 
and regardless of whether from foreign or domestic ores; (3) gold, 
silver, copper, lead, and zinc mint and smelter production rather 
than mine output; (4) certain lead and zinc pigments—sublimed 
blue lead, sublimed white lead, leaded zinc oxide, and zinc oxide— 
and certain smelter and refinery byproducts, such as arsenic, bismuth, 
cadmium, minor metals, and sulfuric acid, whose States of origin are 
not reported, and (5) data for Hawaii, the Philippine Islands (through 
1945), and Puerto Rico. 

Elimination of Duplication.—In numerous instances in the tables of 
this chapter, production is shown both in the crude and in the refined 
stages, but in virtually every instance duplication is eliminated by 
including in the totals the value of each mineral at one stage only. 
For example, the values of coke made from coal, oil asphalt from petro- 
leum, and lead and zinc pigments from metal are excluded from the 
totals. Likewise (but in these instances discounting the crude 
material rather than the refined product), the values of clay used 
in making heavy clay products or cement and of limestone used in 
making lime or cement are excluded from the totals. 
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Value of mineral products of the United States, 1880-1946 ! 
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Value of mineral products of the United States, 1942-46, and total, 1911-46, by States 
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States and their principal mineral products in 1945 ! 


Percent 
of total 
State Rank | value for Principal mineral products in order of value 

United 

States 
Alabama................. 15 1. 60 | Coal, iron ore, cement, stone. 
Alaska 37 .15 | Sand and gravel, gold, coal, stone. 
Arizona 16 1.43 | Copper, zinc, lead, gold. 
Arkansas 24 .92 | Petroleum, coal, natural gas, bauxite. 
Californía................. 3 9.00 | Petroleum, natural gas, natural gasoline, cement. 
Colorado.................. 21 1.12 | Coal, molybdenum, zinc, petroleum. 
Connecticut 45 05 | Stone, clay products, sand and gravel, magnesium. 
Delaware 50 (3) Clay products, sand and gravel. 
District of Columbia...... 49 (2) Clay products, raw clay. 
Florida... 31 .36 | Phosphate rock, stone, cement, sand and gravel. 
Georgia................... 34 .29 | Raw clay, stone, clay products, fuller's earth. 
Idaho 26 . €4 | Zinc, lead, silver, tungsten concentrates. 
Ilinols.................... 5 4.81 | Coal, petroleum, stone, sand and gravel. 
Indiana.. 18 1.30 | Coal, cement, petroleum, stone. 
IOWA A 8 30 .36 | Coal, cement, stone, clay products. 
Kansas.................... 9 3.02 | Petroleum, natural gas, zinc, coal. 
Rentuck /. 8 3. 99 | Coal, natural gas, petroleum, stone. 
LouisiaDnAa................. 7 4.26 | Petroleum, nat gas, natural gasoline, sulfur. 
Maine.................... 48 .04 | Sand and gravel, cement, stone, slate. 
Maryland. ............... 35 .22 | Coal, sand and gravel, cement, stone. 
Massachusetts............ 41 .08 | Stone, sand and gravel, lime, clay products. 
Michigan 12 2.03 Iron ore, petroleum, salt, nat gas. 
Minnesota................ 11 2.42 | Iron ore, manganiferous ore, sand and gravel, stone. 
Mississippi F 32 .32 Petroleum, natural gas, sand and gravel, clay products. 

SE Kal 1.08 | Lead, coul, cement, stone. 
Montana................. 22 1. 10 Copper, EN natural gas, coal. 
Nebraska................. 43 .07 | Sand and gravel, cement, stone, petroleum. 
Nevada................... 27 .45 | Copper, zinc, gold, tungsten concentrates. 
New Hampshire 7 .01 | Feldspar, sand and gravel, mica, stone. 
New Jersey 29 .45 | Zinc, sand and gravel, stone, iron ore. 
New Mexſco 14 1.72 | Petroleum, potassium salts, natural gas, copper. 
New York................ 17 1.33 | Petroleum, Iron ore, salt, cement. 
North Carolina........... 36 .?1 | Clay products, bromine, stone, sand and gravel. 
North Dakota. 44 .07 | Coal, sand and gravel, natural gas, clay products. 
B 8 10 2.85 | Coal, natural gas, clay products, stone. 
Oklabhoma................ 6 4.29 | Petroleum, natural gas, natural gasoline, zinc. 
Oregon 38 .14 | Sand and gravel, cement, stone, clay products. 
Pennsylvania............. 2 13. 55 | Coal, petroleum, natural gas, cement. 
Rhode Island............. 48 .01 | Stone, sand and gravel, graphite. 
Bouth Carolina........... 42 .07 | Stone, raw clay, clay products, sand and gravel. 
Bouth Dakota............ 40 . 10 | Gold, stone, raw clay, sand and gravel. 
Tennessee 25 . 85 | Coal, zinc, stone, phosphate rock. 
o -. 22m e nas 1 19.68 | Petroleum, natural gas, natural gasoline, sulfur. 
30 13 1.87 | Copper, coal, gold, zinc. 

Vermont. 39 . 12 | Stone, slate, talc, copper. 
Virginia 19 1. 19 Coal, stone, zinc, cement. 
Washington 28 .45 Coal, cement, sand and gravel, stone. 
West Virginia............ 4 8.44 | Coal, natural gas, petroleum, natural gasoline. 
Wisconsin................ 33 .32 | Stone, sand and gravel, zinc, iron ore. 
Wyoming 20 1.17 | Petroleum, coal, natura! gas, natural gasoline. 


1 In this table fron ore, not pir iron, is taken as the basis of iron valuation. and for other metals mine pro- 
duction (recoverable content of metals) is the basis. 
3 Less than 0.01 percent. 


States and their principal mineral products in 1946 ! 
— —̈ůẽP a ——ööͤ . — — 


Percent 
of total 
State Runk value for Principal mineral products in order of value 

United 

States 
Alabama................. 15 1. 52 | Coal, iron ore, cement, clay products. 
Alaska. 38 .16 | Gald, coal, platinum metals, sand and gravel. 
ATITOOS EE 14 1.53 | Copper, zine, lead, gold. 
Arkansas. 24 90 | Petroleum, coal, bauxite, natural gas. 
California... 3 9.03 | Petroleum, natural gas, natural gasoline, cement. 
Colorado 22 1.01 | Coal, petroleum, zinc, molybdenum. 
Connecticut o. 222222. 45 .07 | Clay products, stone, sand and gravel, lime. 
Delaware................. 50 .01 | Clay products, sand and gravel, stone. 


See footnote at end of table. 
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States and their principal mineral products in 1946— Continued 


Percent 
of total 
State Rank rede Principal mineral products in order of value 
n 
States 
District of Columbia 48 .01 | Clay produots, raw clay. 
Florida. .................. 32 .40 | Phosphate rock, stone, cement, sand and gravel. 
3 ˙ 33 .39 Raw clay, stone, clay products, cement. 

Idaho....... soe seen xs 26 . 58 | Zine, lead, silver, phosphate rock. 
Illinois. ................... $ 4.61 | Coal], petroleum, stone, clay products. 
Indiana................... 17 1. 40 | Coal, cement, petroleum, stone. 
Iowa...................... 29 .45 | Cement, clay products, stone, coal. 
Kansas. 10 3.15 | Petroleum, natural gas, zinc, cement. 
Kentucky................ 8 3.74 | Coal, natural ras, pe leum, stone. 
Louisiana. 6 4.44 | Petrcleum, nat Es natural gasoline, sulfur. 
Maine.................... 46 .06 | Cement, stone, sand and gravel, slate. 
Maryland................ 35 .28 | Coal, sand and gravel, cement, stone. 
Massachusetts 41 .13 | Stone, sand and gravel, clay products, lime. 
Michigan 12 1.90 | Iron ore, petroleum, cement, salt. 
Minnesota. 11 2.02 Iron ore, stone, sand and gravel, manganiferous ore. 
Mississippi. Il 28 .46 | Petroleum, natural gas, sand and gravel, clay producta. 
Missouri V 20 1.13 | Lead, cement, coal, stone. 
Montana 25 .89 | Copper, petroleum, natural gas, coal. 
Nebraska. ................ 43 .09 | Cement, sand and gravel, clay products, stone. 
Nevada. 27 . 46 SCH zinc, tungsten concentrates, gold. 
New Hampsbire.......... 47 .02 | Sand and gravel, feldspar, stone, clay products. 
New Jerseũ 7 30 .43 | Zinc, sand and gravel, stone, clay ucts. 
New Mexico.............. 13 1.67 | Petroleum, potassium salts, natural gas, copper. 
New York kk 16 1.40 | Petroleum, cement, stone, salt. 
North Carolina 36 . 26 | Stone, clay products, sand and gravel, een a 
North Dakota. ........... 44 .07 | Coal, sand and gravel, natural gas, clay ucts. 
Ons be 9 3.16 | Coal, clay products, natura! gas, stone. 
Oklahoma................ 7 4.22 | Petroleum, natura! gas, zinc, natura) gasoline. 
Oregon 40 .15 | Sand and gravel, cement, stone, clay products. 
Pennsylvania............. 2 14.13 | Coal, petroleum, cement, natural gas. 
Rhode Island. ............ 49 .01 | Stone, sand and gravel, graphite. 
South Carolina 42 11 Stone, raw clay, clay products, sand and gravel. 
South Dakota. ........... 37 .24 | Gold, stone, cement, sand and gravel. 
Tennesse 23 .91 | Coal, cement, stone, phosphate rock. 
TOTS A 1 19.67 | Petroleum, natural gas, natural gasoline, sulfur. 
1 EE 18 1.25 | Copper, coal, zinc, lead. 
Vermont.................- 39 . 1€ | Stone, slate, copper, talc. 
Virginia 19 1.19 | Coal, stone, sand and gravel, zinc. 
Washington.............. 31 .43 | Cement, coal, sand and gravel, stone. 
West Virginia 4 8.20 | Coal, natural gas, petroleum, stone. 
Wisconsin................ 34 .37 | Stone, sand and gravel, iron ore, zinc. 
W yoming................- 21 1.13 Petroleum, coal, natural! gas, natural gasoline. 


In this table tron ore, not pig ircn, is taken as the basis of iron valuation and for other metals mine pro- 
duction (recoverable content of metals) is the basis. 


Prices of gold, silver, copper, lead, and zinc, 1937-46 ! 


Year Gold ? Silver ? Copper Lead Zinc ‘ 
Per fine ounce | Per fine ounce | Per pound | Per pound | Per pound 

¿AA ier $35. 00 $0. 7735 $0. 121 $0. 059 $0. 065 
177A 35. 00 . 646 . 008 . 046 048 
„ SA 35. 00 6.6784 . 104 . 047 052 
000 dno nasi an 35. 00 1711+ . 118 050 

III casco e e tuns 35. 00 7711+ - 118 057 075 
E A ]. 35. 00 7. 711＋ 121 067 

JUN au sco oaa um bweT ies 35. 00 7. 711＋7 . 130 075 108 
E A EET 8 35. 00 7, 7114- . 135 080 114 
jp ee 35. 00 7. 711＋7 . 135 . 086 115 
%%% 8 35. 00 162 . 109 122 


1 For data on prices prior to 1937, see Minerals Yearbook, 1945, p. 40. 

3 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

31937: Yearly average weighted Treasury buying price for newly mined silver. 1938-46: Treasury buy- 
ing pa for newly mined silver. 

å Yearly average weighted price of all grades of primary metal sold by producers. Beginning 1942, price 
includes premiums paid to miners by the Government. 

3 $0.64646464. * $0. 787. * $0.71111111. 

* Jan. ] to June 30, 1046: $0.71111111; July 1 to Dec. 31, 1946: $0.905. 
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GENERAL SUMMARY 


ABOR supply in the mineral industries was no longer a serious 
roblem in 1946, and the average number of men working daily 
increased to 674,700. The labor shortage, which had become 
progressively more acute in the extractive industries throughout 
the war years, apparently was eased rapidly after the downtrend in 
employment was reversed shortly after the end of the war in the latter 
part of 1945. However, labor-management relations in 1946 were 
unsettled and widespread, and extended work stoppages occurred 
in several important segments of the mineral industries. In addition, 
strikes in certain mineral-consuming industries had pronounced 
adverse effects on employment in some of the extractive industries. 
As a result, total worktime dropped to about 1!$ billion man-hours 
in 1946 or 7 percent below 1945. Total man-hour data on the mineral 
industries for 1931-43 are revised in this chapter to include esti- 
mated time required for travel and lunch in bituminous-coal mines. 
The safety record of the extractive industries receded in 1946, and 
the over-all frequency of injuries increased from 52.59 per million 
man-hours of work in 1945 to 55.43 in 1946. Fatality experience 


Salient statistics of employment and injury experience in the mineral industries 
in the United States, 1942-46, by mineral industry groups 


1942 1943 1944 1945 1946 1 
Average number of men working daily: 3 
Coal mines „ T 530, 861 486. 516 453, 937 3 437, 000 457, 500 
Metal mines 99. 769 88, 039 70, 480 61, 470 65, 500 
Nonmetal Wins A 12, 677 12,713 11, 261 10, 371 12. 000 
8 JJ; Eo E 84, 270 69, 877 58, 476 58, 180 73. 500 
oke plant 23, 909 25, 765 24, 766 22, 987 21, 500 
Metallurgical plants................... 51, 154 64, 735 68, 085 46, 467 44, 700 
Total oes eh eden dos PE MESE 802, 640 747, 645 677, 005 636, 475 674, 700 
Average number of active mine-days: 4 
Coal mines 243 264 281 3 262 230 
Meta) mines 230 294 239 288 248 
Nonmetal mines 274 269 282 291 287 
e TEE 271 274 268 264 270 
oke plantnn nns 346 347 351 344 
Metallurgical plants 334 336 329 329 285 
„ PP 260 277 287 273 244 


— A ———M— | ———— — | | [ EGäͤ—ͤ ͤ ͤ w — O 
— — —— —ö—ð—Gũ—x | eee eee ———— 


See footnotes at end of table. 
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Salient statistics of employment and injury experience in the mineral industries 
in the United States, 1942-46, by mineral industry groups—Continued 


1943 1944 1945 1046 ! 
Man-days worked, in thousands: ! 

TINGS oos uncus Did Te 128, 297 127, 510 3 114, 500 105, 100 
Metal mines 25, 848 20, 366 17, 16, 233 
Nonmetal mines g 3, 426 3, 173 3, 016 3, 441 

une. 88 19, 136 15. 691 15, 376 19, 857 
oke plants 8, 947 8, 687 7, 915 7, 208 
Metallurgical plants 21, 755 19, 113 15, 268 12, 760 
Total ele 207, 409 173, 803 164, 504 
Man-bours worked, in thousands: $ 
oa] mines u 1, 034, 507 3 984, 000 
Metal mines. 206, 704 141, 734 131,010 
Nonmetal mines , 999 24, 613 27, 
8 J T8 155, 280 : 127, 168 162, 330 
ke Pants eR 70, 679 69, 590 64, 375 57, 900 
etallurgical plants j 152, 326 121, 491 100, 990 
r, 1. 668, 802 1. 618, 621 1, 463, 381 1, 363, 710 
Number of injuries 
Coal mines 1, 451 1, 298 31,079 974 
Metal mines 195 130 96 86 
Nonmetal míines................... 25 17 16 24 
C ID c 80 73 53 5 
oke plants. .....................- 17 15 18 8 
Metallurgical plants 31 38 19 19 
TOM RE 1, 799 1, 571 1, 281 1, 161 
—— 
Nonfatal 
i aaoMMnMMMM 64, 594 63, 691 3 50, 350 800 
Metal mines... 11, 554 8, 909 6, 945 7, 195 
Nonmetal mines. 1, 471 1, 283 1, 145 1, 
ee, eee 5, 199 4, 437 4, 121 5, 375 
oke plants 986 088 835 
Metallurgical plants 4, 666 4, 158 3, 271 2, 810 
Total. 88, 470 83, 466 75, 667 74. 45 
Injury ma per million man-hours: 
atal: 
Coal omineg 1.40 1.20 31.10 1.10 
Metal mines . 94 . 80 . 68 .66 
Nonmetal mínes................... . 89 . 66 . 65 .87 
=. A ER EE . 62 . 66 .42 31 
el Kees SE Eer . 24 .22 . 28 .14 
Metallurgical plants............... .18 .25 16 19 
Quoc sco T 1. 08 97 .88 85 
Nonfatal: 
Coal mines 62. 44 59. 06 3 60. 32 64. 25 
Metal mines. 55. 90 54. 60 49. 00 54.92 
Nonmetal mines 52. 54 49.81 46. 52 50. 58 
DREES ee eee cree erar RE 33. 48 34. 32 32. 41 33.11 
ke planta......................- 13. 95 14. 20 12. 97 14.77 
Metallurgical plants 26. 87 27. 30 26. 92 27.82 
vk, CN RE 83. 01 51. 57 51.71 54. 58 


1 Preliminary figures based on average of 83 percent coverage. 

2 Average number of men at work each day mine was active. Because absenteeism and labor turn-over 
are taken into consideration, this number is lower than number of men available for work as measured by a 
count of names on pay roll. 

3 Preliminary figure based upon 75 percent coverage of the industry. 

4 Average in which operating time of each mine is weighted by average number of workers in mine. 

5 Totals of man-days and man-hours are additions of the rounded subtotals and may differ slightly from 
totals obtained before rounding. 

* Data included for bituminous-coal mines are on portal-to-portal basis. See accompanying table Em- 
ey mene and injury experience at bituminous-coal mines in the United States, 1930-46, on working time 

-to-portal bases.” 
Data included for anthracite mines are revised. 
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was improved in 1946, and both the total of 1,161 fatalities and the 
rate of 0.85 per million man-hours were lower than in 1945. The 
number of nonfatal injuries—74,425—was lower than in 1945; but, 
owing to the reduced worktime, these injuries occurred at a rate of 
54.58 per million man-hours compared with 51.71 in 1945. 

A principal factor in the retrogression of mine safety during 1946 
was incomplete training in safe job methods for the experienced 
men shifted into new occupations and for the new and inexperienced 
workers hired as the labor force was expanded. An analysis of 2,547 
detailed descriptions of injuries in 26 scattered coal mines in 1946 
reveals that 588 injuries happened to men with 6 months or less 
experience in the mining occupation at which they were injured. 
These 588 injuries comprised 5 fatal and 583 nonfatal cases, which . 
were, respectively, 15 and 23 percent of the 34 fatal and 2,513 nonfatal 
injuries comprising the total sample. The imperative need for train- 
ing in safe work-procedures also was emphasized by the experience of 
the portland-cement industry, which has an outstanding record in 
accident prevention. Classification of 10 fatal- and 456 nonfatal- 
injury descriptions! in cement quarries and plants during 1946 
shows that 7 of the fatalities and 217 of the nonfatal injuries involved 
men with 6 months or less experience in the occupation at which they 
were injured. The higher proportion of injuries (48 percent) to 
inexperienced men in the cement industry compared with the cor- 
responding 23 percent in coal mining may be correlated with the 
difference in expansion of the labor force in 1946. In cement, the 
number of workers increased 24 percent, whereas the gain in coal was 
only 5 percent. 

Labor-management relations in the conversion from wartime to 
peacetime operating and working conditions floundered throughout 
1946. Disputes centering principally on questions of wages and 
hours of work resulted in 566 work stoppages in the mining and quarry- 
ing industries and 134 in the nonferrous smelting, refining, and alloy- 
ing industries, according to the United States Department of Labor. 
In mining and quarrying the strikes caused a loss of 21,417,900 man- 
days of work, and in nonferrous smelters and refineries the loss was 
4,280,000 man-days. As in 1945, most of the stoppages and loss of 
time during 1946 were in the coal industries. In bituminous-coal 
mines, 485 strikes caused a loss of 19,500,000 man-days of work, and 
in anthracite mines 34 stoppages caused 649,000 man-days of idle- 
ness. The total of 1,190,000 man-days of work lost in 18 work- 
stoppages in metal mines affected principally the Lake Superior iron- 
mining district and the copper mines in the Western States. There 
were two major strikes in bituminous-coal mines. In the first, which 
began April 1, labor and management could not reach agreement, 
and the Federal Government entered the controversy by seizing the 
struck mines on May 22. Mine safety was a first consideration in 
the negotiations of this dispute from its start. The Government- 
union agreement reached on May 29 provided, among other stipula- 
tions, for a Federal mine safety code and a health and welfare fund 
financed by a 5-cent royalty on each ton produced for use or sale. 
Government operation of the mines continued through 1946. The 


! Portland Cement Association, Accident Round Table, 1946. 
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second bituminous-coal strike began November 21 and was ended 
December 7 by the union on instructions contained in an injunction 
obtained by the Government. An industry-wide stoppage of 8 days 
duration in anthracite mines was ended early in June by a labor- 
management agreement which contained provisions for a Federal 
mine safety code and a health and welfare fund supported by a 
5-cent royalty on each ton produced for use or sale. 


———— 4 
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FIGURE 1.— Trends in employment and injury ns in the mineral industries of the United States, 
1-46. 


The average number of men working in 1946 was higher in all 
major branches of the mineral industries but coke and metallurgical 
plants. However, the totals of man-days and man-hours of work 
were well below 1945 in each of these segments with the exception of 
nonmetal mines and quarries. The 7-percent drop in total worktime 
in the mineral industries resulted from declines in coal and raetal 
mines and coke and metallurgical plants, each of which was affected 
seriously by work stoppages. No strikes were reported at coke plants 
in 1946, but the coal and steel strikes had adverse effects upon work- 
time at the coke operations. Man-hours of work were higher than 
in 1945 in nonmetal mines and the quarry industries ony. perating 
activity in each of the quarry industries, as measured by man-hours 
of work, increased sharply in 1946, owing primarily to the revived 
demand for quarry products in the construction industry, which 
recovered from its wartime slump. 

The average employee in the extractive industries worked ony 
244 days in 1946 or 29 less than in 1945. The average length of shift 
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Employment and injury experience Si ee EE industries of the United States, 


Number of injuries | Injury rates per 


Men | Average - man-hours 
Year | working | “active | zën: | “rowed? [———,——— 

Fatal |Nonfatal?| Fatal! |Nonfatal! 

1831 784, 347 188 | 147, 1, 288, 135, 808 1, 707 04, 021 1.33 72. 99 
— 671, 343 165 | 110,655,616 962. 924, 915 1, 368 66. 028 1. 42 68. 57 
1933....... 677, 722 181 | 122,787, 1, 058, 245, 650 1, 242 70, 158 1.17 06. 30 
1934. ...... 739, 817 105 | 144, 566,133 | 1,107, 723, 543 1, 429 79, 211 1.22 67.83 
1935. ...... 783, 139 195 | 152,354,170 | 1,215. 310, 764 1, 495 80, 070 1.23 65. 88 
1936. ...... 824, 514 216 | 177,920,334 | 1,426. 233, 543 1, 686 90, 608 1.18 63. 53 
1937......- 859, 951 217 | 186,790, 283 | 1.482, 241, 908 1,759 94, 466 1.19 63. 73 
1938....... 774, 187 | 145,056,875 | 1,144, 137, 206 1, 369 60, 940 1.20 61.13 
1939. ...... 788, 202 | 150,388,490 | 1,251,169,210 1, 334 78, 253 1.07 58. 56 
1940. ...... 801, 928 219 | 175,663,702 | 1,385, 128, 234 1, 716 80, 856 1.24 58.37 
IMI... 835, 234 | 195,425,228 | 1,541, 335, 277 1, 621 87,911 1.05 57.04 
1942......- 802, 260 | 208, 739,906 | 1,653, 284, 620 1, 862 91,675 1.13 55. 45 
1943. ...... 747, 645 277 | 207, 408, 392 | 1, 668, 802, 386 1, 799 88, 470 1.08 53.01 
eina: 671, 287 | 194, 540,988 | 1,618, 621, 674 1, 571 83, 466 Ku 51. 87 
1945 4...... 636, 475 273 | 173,803, 484 | 1, 463, 380, 986 1, 281 75, 667 .88 $1.71 
1946 *...... 674, 700 244 | 164, 594,000 | 1,363, 710, 000 1, 161 74, 425 .85 54. 58 


1 Data for 1931-43 are revised by including estimated time required for travel and lunch in bituminous 
coal mines. This places man-hours of bituminous-coal mines on a poao portal basis. 

3 Data for 1931—42 are revised by changes that affected only the Pennsylvania anthracite industry. See 
Injury Bxparence Exposure-to-Hazard, and Productivity at Coal Mines in the United States in 1943 
Bureau of Mines H. 8. 8. 853, June 19, 1946, pp. 5 and 14. 

3 Revised for 1931-43 as affected by changes In man-hours and nonfatal injuries. 

4 Preliminary in part. 

§ Preliminary. 


was 8.29 hours compared with 8.42 in 1945, and the worktime 19 
man- year totaled 2,021 man-hours or 278 less than in 1945. The 
decline in worktime in the mineral industries in 1946 is traceable 
directly to the work stoppages during the year. 

The total of 1,161 fatal injuries in 1946 was lower than in any other 
year since complete fatality statistics in the mineral industries first 
were compiled in 1911. The number of fatalities was reduced from 
1945 in coal mines, metal mines, quarries, and coke plants; was un- 
changed in metallurgical plants; and was higher only in nonmetal 
mines. However, owing to the sharp reductions in man-hours of 
work, fatality experience in 1946, as measured by the frequency rate, 
was improved over 1945 only in the metal-mining, quarrying, and 
coking industries. In coal mines the rate of occurrence of fatalities 
was unchanged from 1945, and in nonmetal mines and metallurgical 
plants the frequency was less favorable. 

Nonfatal-injury experience receded in 1946 and the frequency of 
occurrence of these une was higher than in 1945 in each of the 
mineral industries. though the number of nonfatal injuries was 
reduced from 1945 in coal mining and in metallurgical plants, the rate 
of occurrence per million man-hours of work in these groups was higher 
in 1946 owing to the lower total work-time. In other groups of the 
extractive industries, both the number of nonfatalities and the fre- 
quency of occurrence were higher in 1946 than in 1945. 

There were 2 major disasters—those in which 5 or more lives were 
lost in a single accident—in the mineral industries in 1946. Both 
major disasters were coal-mine explosions, which caused a total loss 
of 27lives. In 1945, there were 5 disasters, all in coal mines, in which 


68 men were killed. 
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COAL MINES 


Fewer men were killed in coal mines in 1946 than in any other year 
since complete fatality statistics first were compiled in 1910. The 
1946 total of 974 represented 105 fewer fatalities than in 1945 and 
was appreciably below the 1,064 fatal injuries in the depression year 
1933, which had the next lowest annual total in statistical coal history. 
The frequency of occurrence remained unchanged from 1945 at 1.10 
per million man-hours in 1946, owing to the reduction in total work- 
time. On a tonnage basis, the fatalities occurred at a rate of 1.64 per 
million tons of coal mined compared with 1.71 in 1945. The numbsr 
of nonfatal injuries was reduced by 2,550 to & 1946 total of 56,800. 
These injuries occurred at rates of 64.25 per million man-hours and 
95.90 per million tons compared with corresponding rates of 60.32 
and 93.87 in 1945. Employment gained in 1946, but man-days and 
man-hours of work were appreciably lower than in 1945 owing to work 
stoppages. Coal mines were active an average of 230 days or 32 less 
than in 1945. "The average length of shift was 8.41 hours, and the 
total worktime per man-year was 1,932 hours or 320 less than in 1945. 


BITUMINOUS COAL 


Employment.—The average number of men working daily in bi- 
tuminous-coal mines advanced to 380,000, a 5-percent gain over 1945. 
Results of a monthly canvass of bituminous-coal operations showed 
an irregular month-to-month uptrend (in months of no strikes) in 
employment from 372,000 in January to 381,000 in June. During 
April, when the industry was nearly shut down, the average number 
of men working daily fell to 62,000, and many of these men were per- 
forming only maintenance or supervisory work. During the 2-week 


Employment and injury experience at coal mines in the United States, 1942-46! 


nu rates per 
E active | Man-da Man-hours hours 
8 | mine- work worked 
Non 
Fatal fatal 
Bituminous-coal 
IN 
AS 448, 797 244 | 109, 491, 371 3 883, 483, 050 2 31. 41 3 60.21 
hr KEE 407, 135 263 | 106, 911, 764 3 883, 675, 272 , 225 31.39 | 357.79 
1944. 278 | 104, 705, 401 3 914, 925, 290 , 124 $1.23 | 356. 02 
IMS aou 261 94, 750, 000 3 841, 000, 000 936 31.11 3 56. 78 
(EEN 380, 000 221 | 83, 900, 000 3 730, 000, 000 800 31.10 | ?6027 
Weih Zeie? Sp 
m : 
1942. ............- 82, 064 239 19, 644, 236 137, 559, 994 226 1.64 | 498.73 
kr AA 79, 381 269 21, 384, 900 150, 832, 008 226 1. 50 89. 68 
944 77, 13A 293 22. 804, 917 163, 549, 087 174 1.06 76. 05 
1945... ...........- 74, 000 267 19, 750, 000 143, 000, 000 143 1. 00 81. 12 
T eal D PME 77, 500 274 21, 200, 000 154, 000, 000 174 1.13 83. 12 
ota mines 
MB ecce 861 243 | 129, 135, 607 | * 1, 021, 043, 044 1, 471 31.44 | 365. 40 
1 486. 516 128, 664 | 31, 034, 507, 280 1, 451 31.40 | 162. 44 
1984. 453, 937 281 | 127, 510,318 | 31, 078, 474, 37 1, 298 31.20 | $59.06 
19495... 437, 000 262 | 114, 3 984, 000, 000 1, 079 31.10 | 360. 32 
SOROR NEN 457, 500 230 | 105, 100, 000 3 884, 000, 000 974 31.10 | ? 64.25 


1 Data for 1945 and 1946 are preliminary. 
3 Includes lignite. 
: paa for bituminous-coal mines are on portal-to-portal basis. 
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truce period in mid-May, the mines had approximately a normal 
working force in all States except Pennsylvania, where relatively few 
of the striking miners returned to work. As a result, the number of 
men working in the industry was only 299,000 men ees May. The 
level of employment held at approximately 380,000 from June through 
September and increased through October to a November total of 
385,000 men. In December the average declined to 382,000 men, 
owing probably to absenteeism over the holidays. Because of the 
widespread strikes in the spring and early winter of 1946, the mines 
were active an average of only 221 days, or 40 less than in 1945. 
Hence, despite the enlarged labor force, total worktime (on & portal- 
to-portal basis) dropped to 730 million man-hours or 13 percent below 
1945 and production declined to a total of 532 million tons in 1946. 
The average miner worked an average shift of 8.70 hours (on portal- 
to-portal basis) and had a total work-year of only 1,921 man-hours— 
396 hours lower than in 1945. 

Injuries.—In all, 800 men were killed at work in bituminous-coal 
mines in 1946, the lowest number in any year since complete fatality 
statistics were begun in 1910. This was 136 fewer fatal injuries than 
in 1945 and 33 less than in 1933, when the next lowest number of 
men lost their lives. The 1946 fatalities occurred at rates of 1.10 
per million man-hours and 1.50 per million tons of coal mined, both 
of which were the lowest in the statistical history of the industry. 
Comparable frequencies in 1945 were 1.11 per million man-hours and 
1.62 per million tons. The tonnage rate in 1946 was the lowest in a 
history extending back to 1874. 

The total of 44,000 nonfatal injuries was 3,750 less than in 1945, 
but as worktime was sharply lower in 1946 these injuries occurred at 
& rate of 60.27 per million man-hours compared with 56.78 in 1945. 
As pointed out in the General Summary, incomplete training of new 
employees and of experienced workers transferred into new occupa- 
tions as the labor force was expanded was an important factor in the 
unfavorable injury experience. The tonnage rate of nonfatal injuries 
in 1946 was 82.71 per million tons and in 1945 was 82.67. 

Two major disasters, both mine explosions, occurred in 1946 and 
caused a loss of 27 lives. The first explosion was on January 15 in a 
West Virginia mine and killed 15 men. The second was on April 18 
in a semianthracite mine in Virginia and killed 12 men. The loss of 
life in major disasters in 1946 was the third lowest in the statistical 
series on coal-mine accidents, and lower totals were recorded only in 
1933 and 1934—respectively 7 and 22. 

Of the total fatalities, 734 occurred in underground workings, 44 
in surface works associated with deep mines, and 22 in strippings. In 
underground workings, falls of roof and face caused 445 fatalities 
haulage 164, explosions (major and local) 30, machinery 27, and 
electricity 24 fatal injuries. 

Conversion to Portal-to-Portal Base.—Man-hour data on bitumi- 
nous-coal mines for 1930-46 are converted from a working time to a 
portal-to-portal basis for the first time in this chapter. In the 1943 
wage agreement, which became generally effective in November 1943, 
the portal-to-portal length of shift for underground workers was made 
9 hours, of which 8% hours was paid time (actual work or face time 
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plus travel time plus 15 minutes of lunch time staggered so as not to 
interfere with production) and 4 hour was lunch time for which no 
pay was received. The April 1945 wage contract made total portal- 
to-portal time (a 9-hour shift) the pay basis for underground men by 
eliminating lunch time through staggering it so as not to interfere 
with production. Bituminous-coal producers in 1944 reported data 
on man-hours of exposure, average travel time, and lunch time to the 
Accident Analysis Division, Bureau of Mines. Consideration of all 
reported data permitted an accurate determination of working or 
face time and portal-to-portal time for underground employees in 
each mine. These data yielded an average of 1.0033 hours per man- 
day as the time spent for travel and lunch by underground employees 
in the industry in 1944. However, in 1944 most bituminous-coal 
mines had only X hour of lunch time for which no pay was given, 
whereas in 1943 and earlier years nearly all mines had one-half hour 
for lunch without pay. Hence the conversion factor of 1.0033 per 
man-day undereround. in 1944 was increased by one-quarter hour to 
reach & factor of 1.2533 hours per man-day of underground work in 
1943 and earlier years. "The factor 1.2533 was applied without change 
to the reported underground man-days of work for each year back to 
1930. The resulting man-hours required for travel and lunch were 
added to the company-reported data on man-hours at the face to 
obtain an estimated man-hour total on a portal-to-portal basis for 
each year. The conversion from working time to portal-to-portal 
time is not projected beyond 1930, as this was the first year for which 
o producers reported man-hours of exposure for accident-statistics 
ata. 

Data in the accompanying table show total man-hours of exposure 
for the bituminous-coal industry on both working-time and portal-to- 
portal bases. "The differences in the injury rates, which also are shown 
on the two bases, are noteworthy. The conversion to portal-to- 


Employment and injury experience at bituminous-coal mines in the United States, 
1930-46, on working-time and portal-to-portal bases 


Man-hours worked Name of Injury rates per million 


ies man-hours 


Working Portal-to- 
time portal 


Working Portal-to- Non- 
time portal Fatal 


Non- Non- 
Fatal fatal Fatal fatal 


92, 325, 875 | 750, 149, 205 | 850, 326, 612 | 1,619 | 71, 217 


1930 2.16 | 94.94 | 1.90 | 83.75 
1931..... 73, 349, 461 | 595, 979, 561 | 674, 845, 333 | 1,080 | 53,975 | 1.81 | 90.57 | 1.60 79. 98 
1932..... 59, 259, 624 | 479, 447, 331 | 542, 160, 523 958 | 39,352 | 2.00 | 82.08 | 1.77 | 72.58 
1933..... 69, 881, 999 | 564, 425, 166 | 638, 100,656 | 833 | 43,946 | 1.48 | 77.86 | 1.31 | 68.87 
1934..... 81,647, 939 | 591,058, 597 | 677, 087, 424 958 | 46,982 | 1.62 | 79.49 | 1.41 | 69.39 
1935..... 82, 291, 724 | 578, 511, 200 | 665,019, 499 | 968 | 47,529 | 1.67 | 82.16 | 1.46 | 71.47 
1938..... 95, 261, 754 | 669, 900, 536 | 769, 787,050 | 1,098 | 50,514 | 1.64 | 75.41 | 1.43 | 65.62 
1937..... 96, 130, 313 | 675, 568, 195 | 776, 548, 688 | 1,198 | 52, 847 | 1.77 | 78.23 | 1.54 | 68.05 
1938..... 71,747,050 | 505,316,161 | 579,723, 732 | 880 | 36,794 | 1.74 | 72.81 | 1.52 | 63.47 
1939..... 78, 966, 259 | 554, 484, 350 | 636, 802, 063 867 | 38,544 | 1.56 | 69.45 | 1.36 | 60.53 
1940..... 88, 770, 852 | 625, 973, 555 | 717, 970,096 | 1,204 | 43,994 | 1.92 | 70.28 | 1.68 | 61.28 
1941..... 97, 999, 557 | 691, 049, 388 | 791,396, 491 | 1,072 | 46,637 | 1.55 | 67.49 | 1.35 | 58.93 
1942..... 109, 491, 371 | 772,828, 992 | 883, 483,050 | 1,245 | 53,193 | 1.61 | 68.83 | 1.41 | 60.21 
1943..... 106, 911, 764 | 777, 970, 318 883,675, 272 | 1,225 | 51,067 | 1.57 | 65.64 | 1.39 | 57.79 
1914..... 104, 705, 401 | 833, 770, 709 | 914,925, 290 | 1,124 | 51,253 | 1.35 | 61.47 | 1.28 | 56.02 
1945 1. 94, 750. 000 | 762, 000, 000 | 841, 000, 000 936 | 47.750 | 1.231 02.66 | 1.11 | 56.78 
1946 1 83, 900, 000 | 670, 000, 000 | 730, 000, 000 800 | 44, 1.19 | 65.67 | 1.10 | 60.27 


! Preliminary data 
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ortal time results in average reductions of 12 percent in both the 
atal- and nonfatal-injury rates from 1930 through 1943. In 1944 the 
differences in the rates were 9 percent or a reduction of smaller pro- 
portions than in earlier years owing to the differences between lunch 
times in 1944 and earlier years for which no pay was received. 
Injuries to SCT men while traveling in or out of the mine 
or while eating lunch always have been reported by the producers to 
the Bureau of Mines. Combination of this count of injuries with 
the portal-to-portal man-hours yields true injury-frequency rates for 
bituminous-coal mines. 
Inasmuch as the bituminous-coal industry represents a large pro- 
poruou of the total mineral industry, conversion to a portal-to-portal 
ase has an appreciable effect on the over-all man-hour and injury 
rates for mineral industries. The revised aggregate data on mineral 
industries are listed in the second table in the General Summary. 


ANTHRACITE 


Employment.—Employment at anthracite operations gained 5 
percent over 1945 to a total of 77,500 men in 1946. Despite an 8-day 
work stoppage at the end of May and the beginning of June, the 
anthracite operations were worked an average of 274 days, or 7 more 
than in 1945. As a result, the enlarged labor force worked 154 million 
man-hours in 1946, or 8 percent above the 1945 worktime. Production 
from underground mines, strippings, culm banks, and dredges increased 
to 60,282,000 tons. This tonnage excludes “bootleg”? coal purchased 
and prepared by recognized producers. The average employee in 1946 
worked a 7.26-hour shift and performed 1,987 man-hours of work, or 
55 hours more than in 1945. 

Injuries.—Injury experience at anthracite operations was less favor- 
able in 1946 than in 1945, and both the numbers and frequencies of 
fatal and nonfatal injuries were higher. The 174 fatalities occurred 
at frequency rates of 1.13 per million man-hours and 2.89 per million 
tons of clean coal in 1946; whereas the respective rates were 1.00 and 
2.62 for the 143 fatalities in 1945. The total of 12,800 nonfatal 
injuries in 1946 had frequencies of 83.12 per million man-hours and 
212.34 per million tons compared with a total of 11,600 injuries at 
corresponding rates of 81.12 and 212.17 in 1945. 

At anthracite operations, 153 of the fatal injuries happened in 
underground workings, 12 in surface works, and 9 in strippings. Falls 
of roof and face caused 104 fatalities or 68 percent of the total in 
underground workings. There were no major disasters in the anthra- 
cite industry during the year, and up to the close of 1946 only one such 
disaster had occurred in 8X years. 


METAL MINES 


Injury experience in metal mines was less favorable in 1946 and the 
total injury-frequency rate (fatal and nonfatal) rose to 55.58 per 
million man-hours from 49.68 in 1945. The safety record was moder- 
ately to sharply worse in 1946 in each of the metal-mining groups except 
in lead-zinc mines, for which a moderately improved record was 
indicated. Employment gained to an average of 65,500 men who 
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worked a total of 131,010,000 man-hours or 8 percent below 1945. 
In 1946 these men worked an average 8.07-hour shift for 248 days and 
had an average workyear of 2,000 man-hours compared with an aver- 
age 8.00-hour shift on 288 days for a total of 2,306 man-hours during 


1945. 
IRON 


Employment.—The average number of men at work daily in iron 
mines increased about 1,000 over 1945 to & total of 24,500 in 1946. 
Owing principally to extensive work stoppages in the Lake Superior 
district in the early months of 1946, the mines were operated an 
average of only 226 days, whereas in 1945 the average was 286 days. 
As & result, man-hours and man-days of work each declined 17 percent 
from 1945. The average employee worked an 8.01-hour shift and had 
1,812 hours of work in 1946 compared with 2,294 hours in 1945. 


Employment and injury experience at metal mines in the United States, 1944-46, 
by industry groups! 


million man- 


Number of | Injury rates per 
injuries hours 


5 pieces ME ous 
worke wor eS 
daily ine- 


Iron mines: 
10944... erem E 25, 852 7, 209, 664 | 58, 557, 525 39 1, 412 0. 67 24. 11 
..... 8 23, 443 6, 606, 157 | 53, 781, 487 36 1, 326 . 67 24. 66 
1966. EE 24, 500 5, 540, 000 | 44, 390, 000 25 | 1,200 . 56 27. 03 
Copper mines 
// · AA 18, 828 5, 936, 435 | 47, 495, 695 38 | 2,552 . 80 53. 73 
lr E EEN 14, 542 4, 434, 654 | 35, 474, 475 23 1, 631 . 66 43. 16 
(TEE 13, 600 3, 739, 000 , 910, 000 23 | 1, 565 Bet 52. 32 
Lead-zinc mines 
10648 IC 16, 576 4, 865, 222 | 38, 746, 762 41| 3,786 1. 06 97. 71 
1945. ..... "—— —— 14, 045 4, 273, 405 | 34, 161, 578 29 2, 976 . 85 87. 12 
J 16, 200 4, 167, 000 | 33, 780, 000 20 | 2,830 .86 | 83.78 
Gold-silver mines 
777». 2. 783 693, 517 | 5, 529, 603 5 403 .90 72. 88 
1945.. eegent Die 8, 092 1, 159, 370 | 8, 846, 366 4 556 . 45 62. 85 
TEE 4, 500 1,165,000 | 9, 250, 000 8 765 . 86 82. 70 
Gold placers 
11 8 1, 287 238, 2, 022, 888 |........ 48 |........ 23. 73 
hr EE 1, 819 318, 102 2, 683, 598 |........ 64 |........ 23.85 
ONG Soo ke , 700 820, 7, 260, 000 1 225 . 14 30. 99 
M Iscellaneous: ? 
A 5, 156 1, 333, 10, 816, 716 7 708 . 65 65. 45 
196. 3, 845,950 | 6, 786, 457 492 . 69 72. 50 
7% 3, 000 802, 6, 420. 000 |........ 610 |........ 95. 02 
1 Data for 1946 are preliminary. 
3 Revised fi 


gures. 
3 Includes antimony. bauxite, chromite, cobalt, manganese, mercury, molybdenum, pyrite, titanium, 
and vanadium-uranium mines. 


Injuries.—The number of fatal and nonfatal injuries in iron mines 
decreased to 25 and 1,200, respectively, from 36 and 1,326 in 1945. 
However, owing to the reduced man-hours of exposure, the fatality 
rate was improved only slightly over 1945, and the nonfatality rate 
of 27.03 lost-time injuries per million man-hours in 1946 was well 
above the 24.66 rate in 1945. 
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COPPER 


Employment.—Employment at copper mines declined 6 percent 
from 1945 to a total of 13,600 men working daily in 1946. The de- 
cline resulted primarily from lower employment reported for Michigan 
and Montana operations. Owing in part to local labor-management 
disputes at several large mines, de weighted average days active for 
all mines fell from 305 in 1945 to 275 in 1946. As indicated by re- 

orted man-hours of work, the activity of open-pits was about one- 
th and of underground mines about one-tenth below 1945. Total 
man-hours at all copper mines were 16 percent less than in 1945. In 
1946 the average shift was 8.00 hours and the average work-year per 
man 2,199 man-hours, or 240 less than in 1945. 

Injuries.—Although the injury record for copper mines had im- 
roved sharply in 1945, all of the improvement was lost in 1946. 
njury rates in 1946 were 0.77 fatal and 52.32 nonfatal injuries per 
lion man-hours compared with 0.65 and 43.16 in 1945. In 1946 

injuries occurred more frequently in both open-pit and underground 
operations. Despite the marked reduction in total time of exposure, 
there were as many fatalities and slightly more nonfatal injuries in 
1946 as in 1945. 

LEAD-ZINC 


Employment.—Available reports indicate that employment in 
lead-zinc mines advanced over 1945 to a total of 16,200 men in 1946. 
However, the total man-hours worked in these mines were slightly 
lower than in 1945 because the mines were operated an average of 
257 days in 1946 or 35 less than in 1945. The average Mie 0 
worked an 8.11-hour shift for a total of 2,085 man-hours in 1946, or 
248 hours below 1945. 

Injuries.—The more favorable injury record of lead-zinc mines in 
1946 resulted from an improvement in nonfatal-injury experience. 
A total of 29 fatal injuries in 1946, the same as in 1945, occurred at a 
rate of 0.86 per million man-hours of exposure to hazard. Nonfatal 
injuries totaled 2,830 in 1946 and had a frequency of 83.78 per million 
man-hours in 1946, or slightly lower than in 1945. 


GOLD AND SILVER LODE 


Employment.—The average number of men at work in gold and 
silver lode mines during 1946 totaled 4,500, & gain of 13 percent 
over 1945. Although the mines were worked an average of 31 days 
less than in 1945, the enlarged labor force had & total worktime 
5 percent greater than in 1945. Each employee worked an average 
shift of 7.94 hours and had & workyear of 2,056 man-hours in 1946— 
160 hours below 1945. 

Injuries.—Injury experience in 1946 was considerably worse than 
in 1945. The number of fatalities doubled to a total of 8 in 1946, 
and these occurred at a frequency of 0.86 per million man-hours. 
Nonfatal injuries increased to 765 in 1946, or 209 more than in 1945. 
The nonfatal frequency rate of 82.70 in 1946 was appreciably higher 
than in 1945. 

GOLD PLACER 


Employment.—Employment at gold placers doubled in 1946 to a 
total of 3,700 men, who worked an average of 222 days or 47 days 


EMPLOYMENT AND INJURIES IN THE MINERAL INDUSTRIES 85 


more than in 1945. Man-hours worked in placers during 1946 nearly 
tripled the 1945 total. The average length of shift was 8.85 hours, 
and the average hours worked per man-year totaled 1,962, or 487 
man-hours more than in 1945. 

Injuries.—The number of nonfatal injuries increased sharply to 225 
in 1946 owing to the greater time of exposure. These injuries occurred 
at a rate of 30.99 in 1946 compared to 23.85 in 1945. There was 
1 fatality in 1946 and none in 1945. 


MISCELLANEOUS METAL 


Employment.—The labor force of 3,000 men in 1946 was virtually 
the same as in 1945 in the mines of this group, which includes anti- 
mony, bauxite, chromite, cobalt, manganese, mercury, molybdenum, 
pyrite, titanium, tungsten, and vanadium-uranium operations. 
However, the mines were operated an average of 12 days Jess than in 
1945, so that the total man-hours of work declined slightly in 1946. 
The average length of shift was 8.00 hours and the average workyear 
per man was 2,140 hours, or 100 hours below 1945. 

Injuries.—No fatalities were reported during 1946 at any of the 
mines in this group, whereas 4 occurred in 1945. However, the number 
of nonfatal injuries increased in 1946 more than 100 to a total of 610 
which occurred at a frequency of 95.02 per million man-hours, or we 
above the 1945 rate. 


NONMETAL MINES 


Employment.—The average number of men at work daily increased 
16 percent over 1945 to a 1946 total of 12,000 men in this group of 
mines, which comprises barite, feldspar, fluorspar, gypsum, magnesite, 
mica, phosphate rock, rock salt, sulfur, and miscellaneous nonmetallic- 
mineral operations. As these mines were worked an average of only 
4 days less than in 1945, the total man-hours of work gained appreci- 
ably in 1946. The average man worked a 7.99-hour shift and a total 
of 2,290 hours during the year. 

Injuries.— The 21010 record of nonmetal mines was less favorable 
than in 1945, and both fatal and nonfatal injuries occurred more 
frequently in 1946. The 24 fatalities were 8 more than in 1945, and 
the frequency of 0.87 per million man-hours was well above the 
1945 rate. There were 245 more nonfatal injuries in 1946 than in 
1945, and the total of 1,390 occurred at a rate of 50.58 compared 
with 46.52 in 1945. 

QUARRIES 


Over-all injury experience in the quarry industries in 1946 was 
changed only slightly from 1945. The rate of occurrence of fatal 
injuries was reduced in 1946 but this improvement was compensated 
for by a slightly less favorable frequency of nonfatal injuries. The 
combined rate of fatal and nonfatal injuries was 33.42 in 1946 com- 
pared with 32.83 in 1945. Operating activity in each of the quarry 
industries increased in 1946 and the total man-hours worked in all 
quarries was 28 percent greater than in 1945. The increased activity 
resulted in a sharp gain in employment to & total of 73,500 men or 26 
percent above 1945. Also, the average days of operation of all quar- 
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ries was increased to 270 in 1946. The average worker had an 8.17- 


hour shift and had a total of 2,209 man-hours of work during the year 
compared with an 8.27-hour shift and 2,186 hours of work in 1945. 


CEMENT 


Employment.—Employment in cement quarries and mills gained 
A over 1945 to a total of 25,800 men who worked an average of 
311 days in 1946 or 26 days more than in 1945. As a result, man- 
hours of worktime were nearly one-third above 1945. The average 
length of shift was 7.92 hours, and the work-year per man in 1946 
was 2,462 hours—157 hours longer than in 1945. 


Employment and injury experience at nonmetal mines and quarries in the United 
States, 1944-46, by industry groups ! 


Injury rates per 
Aver- pen million man- 
ice Man-days | Man-hours hours 
mine: worked — —¾ —— 
i d | ro | Be 
ns Dn 1,283 0.66] 49.81 
145. cases bo. 1,145 65 46.62 
1946——t(I;'?q m — 1, 390 187 | 50.58 
Quarries: 
ger 637 aal 13.92 
1045 e. e iris 600 .19| 1248 
1946. ................ 845 .17| 13.30 
Limestone 
19444. 1, 506 77 42.21 
1945 ce 35, 182, 061 1, 381 68 | 39.25 
m Le IA 22, 600 43, 270, 000 2, 015 60 | 46.57 
me : 
UYT 8, 653 22, 341, 513 1, 050 63 47.00 
Cn í 19, 615, 613 961 41 | 48.99 
u 1946 „F O 9, 000 21, 600, 000 1, 055 14 48.84 
arble 
1944. 3, 324, 810 102 .30| 30.68 
1945. ................ 3, 792, 068 164 53 | 43.24 
B 1946 * 5, 940, 000 180 30. 30 
ranite: 
TA 8, 953, 052 385 .67 | 43.00 
1945. ................ 8, 615,078 396 ail 45.97 
ma %6; EE 11, 970, 000 510 .25| 42.61 
prock: 
I 3, 892, 117 228 .77 | 58.58 
1945. .............-.. 4, 135, 498 195 |........ 47.15 
en 1246 0 ' 590, 000 255 54 | 4562 
1944... 2, 386, 708 146] 1.26 61.17 
CA 98S 2. 301, 24 115 |........ 49. 97 
: 1946 „% ee 3, 320, 000 2 180 760 | 5.2 
andstone 
1944... 4, 839, 658 2 293 .4| 60.54 
1945................. : 55, 5,447, 089 3 309 55 56.73 
1946. ................ 37 7,110, 000 2 335 .28 | 47.12 


! Data for 1946 are preliminary. 

2 Includes barite, EE fluorspar, gypsum, magnesite, mica, phosphate rock, rock salt, sulfur, and 
miscellaneous nonmetallic-mineral mines. 

3 Includes burning or calcining and other mill operations. 


Injuries.—The longer time of exposure to hazard in 1946 was accom- 
pu by an increase in the number of both fatal and nonfatal injuries. 
he 11 fatalities in 1946 occurred at a rate of 0.17 per million man- 
hours, a slight improvement over 1945. The frequency of non- 
fatalities was less favorable, and the rate of occurrence of these injuries 
rose to 13.30 in 1946 compared with 12.48 in 1945. | e ; 
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LIMESTONE 


Employment.—The average number of men at work daily in lime- 
stone operations advanced to 22,600 in 1946; these men worked an 
average of 226 days for 43,270,000 man-hours, or 23 percent more than 
in 1945. The average length of shift was 8.47 hours, and each em- 
ployee worked an average of 1,915 hours during the year. 

Injuries.— The preliminary totals of 26 fatal and 2,015 nonfatal 
injuries were higher than in 1945 and occurred at respective frequencies 
of 0.60 and 46.57 per million man-hours. The rate of fatalities im- 
proved slightly in 1946; but for nonfatal injuries the rate was con- 
siderably less favorable than in 1945, when the frequency was 39.25. 


LIME 


Employment.—Employment at lime plants and associated quarries 
increased to 9,000 men in 1946; and, as the plants were active an 
average of 2 days longer, the total man-hours of work were 10 percent 
greater than in 1945. The average worker in the lime industry had 
a shift of 8.01 hours and a workyear of 2,400 hours, which was virtually 
the same as in 1945. 

Injuries.— Fatality experience in 1946 was improved sharply; the 
3 fatal injuries occurred at a rate of 0.14 per million man-hours, whereas 
in 1945 the 8 fatalities had a frequency rate of 0.41. The estimated 
total of 1,055 nonfatal injuries was higher than in 1945; but, owing 
to the increased time of exposure, the rate of occurrence remained 
at the same level in 1946. 

MARBLE 


Employment.—Reports indicate that 2,700 men were working daily 
in marble operations in 1946, a sharp gain over 1945 which resulted in 
a similar increase in the total man-hours worked. The average length 
of shift in 1946 was 8.60 hours, and the average number of hours per 
man-year was 2,200. 

Iujuries.— The industry was free of fatal accidents in 1946 compared 
with 2 fatalities in 1945. The nonfatal-injury rate was reduced 
appreciably—from 43.24 in 1945 to 30.30 per million man-hours in 
1946. 


GRANITE 


Employment.—Employment in 1946 increased appreciably to a 
total of 5,700 men who worked an average of 250 days for a total 
worktime that was more than one-third above 1945. The average 
man had a shift of 8.41 hours and a workyear of 2,100 hours. 

Injuries.—Despite the greater time of exposure, the number of 
fatalities was reduced in 1946 to 3, a frequency of 0.25 per million 
man-hours, or less than one-third the rate in 1945. The 510 nonfatal 
injuries occurred at a rate of 42.61, which was well below the 1945 


frequency. — 


Employment.—The number of men working at traprock quarries 
increased to 2,900, who worked an aggregate of 5,590,000 man-hours, 
or 35 percent more than in 1945. The average employee worked an 
8.38-hour shift and had a total worktime of 1,928 hours during the 
year. 
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Injuries.— There were 3 fatalities in the industry in 1946, whereas 
in 1945 none occurred. Although the number of nonfatal injuries 
was greater in 1946, the rate of occurrence—45.62 per million man- 
hours—was moderately below the 1945 rate. 


SLATE 


Employment.— An average of 1,300 men worked in slate quarries in 
1946, a marked gain over 1945. The quarries were operated an 
average of 19 days longer in 1946, and the aggregate total worktime 
increased sharply over 1945. The average shift was 9.20 hours, and 
the average hours per man-year were 2,554, or 225 hours more than 
in 1945. 

Injuries.—The preliminary totals of 2 fatalities and 180 nonfatalities 
in 1946 occurred at frequencies of 0.60 and 54.22 per million man-hours 
of work. These rates were less favorable than the corresponding fre- 
quencies in 1945. 

SANDSTONE 


Employment.—Employment at sandstone quarries advanced to a 
total of 3,500 men who worked an average of 253 days for an aggregate 
of 7,110,000 man-hours, 31 percent above 1945. The average employee 
had a shift of 8.02 hours and a man-year total of 2,031 hours. 

Injuries.—Inj experience was improved markedly in 1946, and 
the frequencies of both fatal and nonfatal injuries were well below the 
1945 rates. The 2 fatal and 335 nonfatal injuries occurred at respec- 
tive rates of 0.28 and 47.12 per million man-hours of work in 1946. 


COKE PLANTS 


The fatality record of coke plants was improved sharply in 1946, 
but the nonfatality experience was less favorable than in 1945. "Total 
employment declined in 1946, because fewer men were working in 
byproduct plants, more than compensating for the gain in employ- 
ment at beehive plants. Apparently the byproduct plants during 
the extensive coal and steel strikes in 1946 worked on a longer than 


ordinary coking cycle and hence required fewer men in these periods. 


BYPRODUCT COKE 


Employment.—The average number of men working in byproduct- 
coke plants declined 9 percent from 1945 to & total of 18,700 men 
who had a total worktime in 1946 10 percent below 1945. The reduced 
labor force and worktime were caused by the long work stoppages 
in the steel and bituminous-coal industries, which apparently forced 
parts of byproduct plants into a standby condition and/or lengthened 
the coking cycle; each of these would Ze employment and work- 
time. The average length of shift in byproduct coke plants in 1946 
was 8.03 hours and the average man-year 2,853 hours. 

Injuries.—The 8 fatalities in 1946 were less than half as many as in 
1945, and these occurred at a rate of 0.15 per million man-hours. 
Despite the shorter worktime, the number of nonfatal injuries 
Increased to 685 in 1946, and occurred at a frequency of 12.84 com- 
pared with 10.91 in 1945. 
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$ Injury rates 
A per million 


Me Aver- 
A man-hours 


age 
work active 


Man-days Dian MOU 
in 

piant- 
daily days 


worked worked jo 


Non- Non- 


ee EA a EE | caos — a À— 


doa e 8 21, 586 363 | 7,839,149 | 62, 848, 032 12 752 0.19 11.97 
C1111 RARE 20, 454 356 | 7,290,410 | 59, 292, 507 17 647 . 29 10. 91 
194. 18, 700 355 | 6,641,000 | 53, 350, 000 8 685 . 15 12. 84 

Beehive ovens: 
LA 8 3, 180 267 848, 183 | 6,742, 049 3 236 . 44 35. 00 
II fon E cr eui 2, 533 247 625, 031 5,082, 575 1 188 .20 36. 99 
19... RR TI 2, 500 201 562, 000 | 4,550,000 |........ 170 |........ 37.38 


1 Data for 1946 are preliminary. 
BEEHIVE COKE 


Employment.—Employment at beehive plants advanced to a total 
of 2,800 men in 1946. However, the plants were active 46 days less 
than in 1945, owing to the coal and steel strikes, so that the total 
man-hours of work declined 10 percent from 1945. In 1946 the 
average worker had an 8.10-hour shift and a 1,625-man-hour work- 
year, 382 hours less than in 1945. 

Injuries.— No fatal injuries were reported for beehive plants in 1946, 
whereas in 1945 there was 1. The preliminary total of 170 nonfatal 
injuries in 1946 had a frequency of 37.36 per million man-hours of 
work or relatively the same rate as in 1945. 


METALLURGICAL PLANTS 


Injury experience at metallurgical plants was slightly less favorable 
in 1946 than in 1945, and the frequency rates of both fatal and non- 
fatal injuries were slightly higher. Employment declined 4 percent 
from 1945, but total worktime fell 17 percent, owing primarily to 
extensive strikes in nonferrous smelters and refineries in the first 
half of 1946. The average length of shift was 7.91 hours, and the 
average work per man-year totaled 2,259 man-hours, or 356 less than 
in 1945. 

ORE-DRESSING PLANTS AND AUXILIARY WORKS 


Plants or mills in this group are those in which ores of all metals 
are processed by the various methods of treatment. 

Employment.—The average number of men working in all metal 
mills in 1946 declined slightly to a total of 15,400 men, owing to 
decreased employment in each group except gold-silver mills. In 
the last group, employment increased sharply, but the gain offset the 
declines in ilis other groups only in part. The decrease in total 
worktime was in much greater proportion than in employment, owing 
doubtless to work stoppages in the mills as well as in the associated 
mines and smelters. The average employee worked 7.95 hours per 
shift and 2,084 hours during the year, or 342 hours less than in 1945. 
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Employment and injury experience at metal mills in the United States, 1944-46, 


by metals ! 
Injury rates 
Aver- Number of per million 
Men injuries hours 
work- active Man-da Man-hours 
mill. Work worked 
days Non- | Non- 
Copper 
% ĩðVà 6, 558 347 2, 272, 602 | 18, 103, 817 5 424 0. 28 23. 42 
. 5, R91 327 | 1,923,926 | 15, 439, 427 2 322 . 13 20. 86 
194 5, 700 284 | 1,619,000 | 12, 600, 000 1 385 08 30. 56 
A 3, 384 258 873,964 | 7,074,375 3 97 13.71 
lr EEN 8, 283 261 855,859 | 6, 946, 659 1 134 14 19. 29 
7777 AA 3, 100 200 620, 000 | 5, 060, 000 1 65 12.85 
Gold-silver: 
.. 623 281 174,834 | 1,397,894 |........ 72 Y 51. 51 
1048. a a 294 176,380 | 1,383,341 |........ 48 |........ 34, 70 
le 1, 000 270 270,000 | 2,190,000 |........ 75 EE 34. 25 
111... 5, 185 308 | 1,598,024 | 12, 798, 732 8 446 . 63 34.85 
IJ eee we 368 304 1, 329, 693 | 10, 650, 753 5 400 47 37. 56 
19400. 4, 200 276 1, 159,000 | 9, 290, 000 6 285 65 30. 68 
Miscellaneous metals: ? 
TA rad 2, 382 295 701,605 | 5, 667, 200 1 181 . 18 31.94 
. 1, 650 292 482,379 | 3, 886, 264 1 128 . 2 32. 94 
H a ee 1, 400 265 371,000 | 2,960, 000 1 85 KI 28. 72 
otal: 
C T ⁵ 8 18, 132 310 | 5,621,029 | 45,042, 018 17 | 1,220 . 38 27.09 
LEE 92 302 4, 768, 237 | 38, 305, 444 9 1, 032 .23 26. 94 
1948... A 15, 400 262 | 4, 32, 100, 000 9 895 . 28 27.88 


1 Includes crushers, 
metallic ore-dressing p 


prindere, washers, ore concentration, sintering, cyaniding, leaching, and all other 
© ts and auxiliary works. Data for 1946 are preliminary. 

ih neue antimony, bauxite, mercury, manganese, tungsten, chromite, vanadium, molybdenum, and 
other metals. 


Injuries.—The over-all safety record of metal mills was less favor- 
able than in 1945, and both the fatality and nonfatality rates were 
slightly Sege in 1946. Fatality experience was improved only in 
copper mills and was less favorable 1n iron, lead-zinc, and miscella- 
neous metal mills. There have been no fatalities in gold-silver mills 
since 1943. Nonfatal-injury E was improved in varying 
degrees in each group of metal mills except copper mills, for which the 
frequency of nonfatal injuries increased from 20.86 in 1945 to 30.56 
per million man-hours in 1946. 


SMELTERS, REFINERIES, REDUCTION PLANTS, AND AUXILIARY WORKS 


Plants in this classification are engaged in the primary extraction of 
nonferrous metals from ores and concentrates and include, among 
others, smelters, refineries, and reduction, roasting, electrolytic, and 
retort plants. Iron and steel plants are excluded. 

Employment.—Employment in each group of plants in this classi- 
fication was slightly lower in 1946, and the total dropped to 29,300 
men, or 4 percent below 1945. Man-hours of work in 1946 fell 17 
percent below 1945, owing principally to widespread and prolonged 
work stoppages during the first half of 1946. The plants were active 
an average of 298 days in 1946, or 44 less than in 1945. The average 
shift was 7.90 hours and the worktime per man-year was 2,351 hours 
in 1946 compared to 2,712 hours in 1945. 
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Employment and injury experience at primary nonferrous smelters, refineries, 
and reduction plants in the United States, 1944-46, by metals! 


Number of | jury rates per 


Aver- milllon man- 
Men injuries 
work- ante | Man-days | Man-hours hours 
ing smelter- worked worked rre 
daily | days Non- Non- 
Copper 
A 12, 233 354 | 4,832,274 | 34, 658, 190 11 665 0. 32 19.19 
Ee 8 10, 420 347 | 3,612,376 | 28, 947, 308 4 541 14 18. 69 
ö ͤ ĩ 8 10, 200 289 | 2,946,000 | 23, 230, 000 6 505 26 21.74 
Lead, silver-lead: 
11 3, 448 1, 132, 488 9, 059, 857 1 141 11 15. 56 
III ee ne CES 3, 698 323 1,193, 48A 9, 538, 270 2 177 21 18. 56 
et A AS , 600 252 : 7,270,000 |........ 105 |........ 22. 70 
nc 
CCC 10, 693 357 | 3,819,081 | 30, 119, 862 6 975 . 20 32. 37 
//. ͤ 9, 944 350 3, 482, 249 | 27, 701, 226 1 857 . 04 30. 94 
LO e nea ee 9, 900 339 | 3,356, 000 | 26, 200, 000 4 915 .15 34. 92 
Miscellaneous metals: : 
"P MERETUR 13, 579 310 | 4,208,206 | 33,445,888 3| 1,157 . 09 84. 59 
JJ; ͤ 86 6, 613 334 211,852 | 16, 998, 447 3 664 .18 39. 06 
m Tél c E 5, 600 270 | 1,611,000 | 12, 190, 0000 330 |........ 27.07 
otal: 
19444. 39, 953 338 | 13,492. 049 |107, 283, 787 21 | 2,938 20 27.39 
I/. 8 30, 675 342 | 10, 499, 961 | 83, 185, 257 10 2, 239 12 26. 92 
// ⁵ 29, 300 208 | 8,721,000 | 68, 890, 000 10 | 1,915 15 27.80 


1 Includes smelters, refineries, and reduction, roasting, electrolytic, retort, and all other nonferrous metal 
reduction plants. Data for 1946 are preliminary. 
? Includes mercury, antimony, tin, and magnesium plants. 


Injuries.—Although the number of fatalities was the same and non- 
fatalities lower than in 1945, the frequency of both fatal and non- 
fatal injuries was higher in 1946, owing to the lower total worktime. 
The rate of fatalities in 1946 in copper smelters was nearly double 
and in zinc refineries nearly quadruple the corresponding rates in 1945. 
There were no fatal injuries in lead, silver-lead, or miscellaneous 
metal smelters in 1946—favorable records compared with 1945. 
Nonfatal-injury experience was improved sharply in miscellaneous 
n smelters but was less favorable in each of the other groups of 
smelters. 


PART Il. COMMODITY REVIEW 


Abrasive Materials 


By ROBERT W. METCALF AND A. B. HOLLEMAN 


— em em een gr em cA e mm em o9 em e em em gem em em op ep 


Abrasive San cc QO 5m EE 
Special silica-stone products 99 
Pumice and pumicite. ........- 101 | Foreign trade 109 


GENERAL SUMMARY 


HE OUTPUT of ground sand and sandstone, diatomite, and 

pumice and pumicite established new highs in 1946. Production 

of natural abrasives in 1946 rose to 1,205,497 short tons valued at 
$11,150,959, an increase of 23 percent in quantity and 14 percent in 
value over 1945. Artificial abrasives (silicon carbide, aluminum 
oxide, and metallic abrasives), however, declined 12 percent in ton- 
nage and 8 percent in value compared with 1945. Natural abrasive 
products in 1946 comprised 80 and 36 percent, respectively, of the 
total tonnage and value of artificial and natural abrasives combined, 
as against 74 and 31 percent in 1945. Marketed output of garnet was 
the highest since 1925. Production of tripoli, quartz, grindstones, 
and tube-mill liners were substantially higher in 1946 than in 1945. 
Contrary to the trend of the other artificial abrasives, output of silicon 
carbide showed a large gain. Sales of grinding pebbles dropped 
sharply, and emery output also declined. 

The total value of imports of natural abrasive materials in 1946 
rose 14 percent to $15,320,284. The major part of this increase was 
due to the 10-percent rise in value of bort (glaziers’ and engravers’ 
diamonds, unset, and miners’) although accompanied by a large 
decrease in caratage compared with 1945. Other diamond-import 
classifications showed large increases in both quantity and value. 
Emery ore (all from Turkey) and Italian pumice were imported for 
the first time since 1940. Garnet imports increased substantially. 
Imports of “flint, flints, and flintstones, unground” were the largest 
since 1939. Corundum-ore receipts decreased by one-third. he 
value of exports of natural abrasive products in 1946 totaled 
$2,426,853, 16 percent higher than in 1945. Grindstone exports 
were valued at $285,799, the highest since 1929. 
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Salient statistics of the abrasives industries in the United States, 1945-46 


Percent of 
change in 1946 


Value 
Natural abrasives: 
Domestic production (sold or 
used by producers): 
Distomite._..-..-.-..----..-- 1174, 957 133, 298, 178 1174, 957 |1$3, 298, 178 
TODO ⁵ 306, 829 28, 955 549, 099 +79 

EE A ĩᷣͤ iS 236, 803 r +24 

round sand and sandstone. . k 3, 709, 597 R : +11 
Orindatoneg 399, 565 +25 
Pulpstones.................... 2) (2) 72 8,880 ]|........|.......- 
Oilstones and related prod- 

e A OS (3) RRR WEE 
Millstones. ................... 15,018}; (9 14, 780 —2 
Tube-mill liners.............. —4 
Grinding pebbles............. —49 
Pumice and pumicite......... +51 
Le EE +52 
a m ence S US —18 

Total natural abrasives 3... . ; 11, 150, 959 +14 

Artificial abrasives: 
Silicon carbide—production 5...... 53, 773 5, 457, 903 --29 
Aluminum oxide production 3... 147,016 | 9,130, 093 8, 367, 158 —8 
Metallic abrasives (steel shot and 
grit)—shipments.. .............- 140, 771 | 8,524,073 111,512 | 6,387,819 —25 
Total artificial abrasives 347, 560 | 21, 892, 821 307, 445 | 20, 212, 880 —8 
Total abrasivos............. 1,328, 340 | 31,694, 809 | 1,512,942 | 31, 363, 839 —1 
Foreign trade: 
Imports De 13, 493, 381 fo 15, 320, 284 +14 
EXPO WEE 6) 2, 087, 598 9) 2, 426, 853 |........ 4-16 


! Average annual figure for 1912-44. Bureau of Mines not at liberty to publish 1945 and 1946 data. 
3 Data included in total; Bureau of Mines not at liberty to publish figures. 
á Data for oilstones and related products not included in totals; Bureau of Mines not at liberty to publish 
gures. 
* Tonnage of millstones not recorded. 
5 Includes Canadian production. 
* Weight cannot be reported because of varying units. 


This chapter includes data for most of the materials used chiefly 
as abrasives, although certain clays, oxides, carbides, and other sub- 
stances mentioned later under Miscellaneous Mineral Abrasive Mate- 
rials are not included in the statistics presented herein. On the other 
hand, certain of the abrasive products for which figures are shown 
also have important nonabrasive uses. 

A summary of the improvements and outstanding developments in 
the abrasive field has been published.! The importance and relative 
usefulness of natural and manufactured products in modern industry 
is stressed. Various applications and technological advances, includ- 
ing the growing use of manufactured abrasives and the cemented car- 
bides, are discussed. Many applications of natural abrasive materials 
are cited. Lesser ? studied the composition and comparative polishing 
effect of metal polishes in liquid, paste, powdered, and cake, brick, or 
block form. Resources of grinding pebbles, diatomite, abrasive and 
other polishing materials, including abrasive sands in Texas? and 


1 Waggaman, W. H., and Ralston, O. C., Abrasives—Technological Advances in an Essential Industry: 
Chem. and Eng. News, vol. 24, No. 10, October 1946, p). 2612-2615; also in Industrial Diamond Review, 
vol. 7, No. 77 (new ser.), April 1947, pp. 110-111. 

3 Lesser, eon A., Metal Polishes: Soap and Sanitary Chemicals, vol. 22, No. 12, December 1946, pp. 
147, 149, 151, 153. 

1 Sellards, E. H., and Lonsdale, John T., Texas Mineral Resources: Univ. Texas Pub. 4301, Austin, 


, 


1946, 390 pp. 
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pumice and the volcanic materials in New Mexico,‘ were outlined and 
their commercial possibilities appraised. 

Recommendations for grinding and polishing plastics, including 
kinds of abrasives employed, wheel speeds, and methods of operation 
were reported. Wells presented a brief survey of the buffing and 
polishing industries.“ Useful methods for quick and reliable analysis 
and accurate sizing of abrasive particles, including emery and corun- 
dum powders, used in the grinding and polishing of glass have been 
developed.’ Advantages and disadvantages of the great variety of 
fats and oils used as suspending mediums for abrasives were outlined 
by Steinitz.“ 

Coating abrasive grains to increase glue adherence has been in use 
for many years. Ala molybdenum-bearing frit, with sub- 
sequent application of an inert pigment to produce the rough or mat 
surface required for good adherence of the glue to the grain, has been 
applied commercially to sizes as small as No. 180 and experimentally 
to No. 500 abrasive grain. Grain coated in this manner tends to 
fracture rather than pull out, resulting in longer life and cooler, faster 
cutting. It is claimed that the abrasive properties of both fused 
alumina and silicon carbide grain are improved by this coating 
material? Heat treatment of coated abrasive products toughens 
them and imparts greater resistance to heat and less sensitivity to 
high humidities. Descriptions of the various types of industrial 
sandpapers and their composition and uses were published.“! 

The National Bureau of Standards Simplified Practice Recommen- 
dation R 89-46 for Coated Abrasive Products, issued in 1946, lists 

ade numbers, recommended sizes and type of coating and backing 

or 1,737 “standard” items of coated products, classified according to 

kind of abrasive employed. European practice in the manufacture of 
abrasive papers was presented in considerable detail.? The principal 
abrasives used are glass, flint, emery, alumina, and silicon carbide. 
Adhesives and the weight, composition, and characteristics of the 
paper used were discussed. 


NATURAL SILICA ABRASIVES 


Diatomite.—The Bureau of Mines has not been at liberty to publish 
annual production statistics on diatomite since 1926. Total output 
(sales) for 3-year periods, however, may be shown. Total sales for 
the three most recent such periods were as follows: 1936-38, 279,645 
short tons valued at $4,377,353; 1939-41, 360,502 tons valued at 
$5,746,216; and 1942-44, 524,872 tons valued at $9,894,534. The 


* Kutnewsky, Fremont, Nonmetallic Minerals of New Mexico: Compressed Air Mag., vol. 51, No. 8, 
August 1946, pp. 211-216. 

$ Norton Company and Society of Plastics Industry, Inc., Sanding Recommendations for Plastics: Am. 
Machinist, vol. 90, No. 17, 1946, p. 143; abs. in Jour. Am. Ceram. Soc., vol. 29, No. 11, Nov. 1, 1946, p. 189. 

* Wells, E. W., Buffing and Poli:hing—A Survey: Monthly Rev. Am. Electroplators' Soc., vol. 33, pp. 
8037808; Chem. Abs., vol. 40, No. 20, Oct. 20, 1946, p. 6004. 

Golba, J. E., [Control of Abrading Materials in Glass Grinding and Polishing Shops}: Stekolnaya i 
Keram. Prom., 1944, No. 3, pp. 14-22; abs. in Am. Ceram. Soc. Jour., vol. 29, No. 5, May 1, 1946, p. 79; Ind. 
Diamond Rev., vol. 7, No. 76, March 1947, pp. 72-73. 

Steinitz, E. W., Fats and Oils Used for Grinding and Polishing: Ind. Diamond Rev., vol. 6, No. 72, 
November 1946, pp. 330-332. 

* Journal, American Ceramic Society, Coated Abrasive Grain: Vol. 29, No. 4, Apr. 1, 1946, p. 92. 
10 Grits and Grinds, Durabonded Coated Abrasives Increase Production: Vol. 36, No. 9, 1945, pp. 10-12; 
abs. in Jour. Am. Ceram. Soc., vol. 29, No. 6, June 1, 1946, p. 97. 
1! Trowbridge, T., Coated Abrasives as Production Tools: Grits and Grinds, vol. 36, No. 10, 1945, pp. 5-7; 
abs. in Jour. Am. Ceram. Soc., vol. 29, No. 6, June 1, 1946, p. 97. 
10, 104 883 Manufacture of Abrasive Papers: Vol. 26, 1946, pp. 110-114; Chem. Abs., vol. 41, No. 3, Feb. 
U D. . 
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high level of output indicated in the 1942-44 period was exceeded in 
1945 and again by a considerable margin in 1946. 

The chief producing States in 1946 were California, Oregon, Nevada, 
and Washington, with minor amounts from Arizona and New York. 
California is the largest producer in the United States. California, 
Nevada, and Washington each showed large increases over 1945 
whereas Oregon’s output remained at approximately the same leve 
as in 1945. Although precise statistics of uses of diatomite cannot 
be shown, it may be stated that filtration accounted for somewhat 
over half of the total shipments; fillers took about one-fifth of sales, 
and insulation about one-eighth. Miscellaneous uses, including small 
amounts for fine abrasives, comprised the rest. 

Quotations on diatomite in 1946, as reported in E&MJ Metal and 
Mineral Markets, were as follows: Per ton f. o. b. mill, Nevada, 
crude, in bulk, dried, nominal; 98 to 100-mesh, $25; low-temperature 
insulation, $25; high-temperature insulation, $40; fine abrasive, 2 to 
3 cents per pound. (Bags are extra.) California filtration grades 
were quoted at $20 to $50 per ton f. o. b. mill. 

The development of diatomite for water filtration in place of sand 
for both military and industrial purposes was described, and the 
possibilities for wider utilization were evaluated.“ Filtration of 
sugar liquors through special Monel cloth, using diatomite as the 
filtering medium, resulted in more efficient operation and less frequent 
cleaning of filters!“ The manufacture of an insulating block con- 
taining large proportions of diatomaceous earth was described.” 

A study of the Monterey formation in California includes a descrip- 
tion of the large diatomaceous earth and shale deposits in this area 
and a discussion of their origin.* A detailed description of diatomite 
recovery operations of the Dicalite Division, Great Lakes Carbon 
Corp., was presented by Green." Mention was made in the trade 
press of the lightweight aggregate manufactured from diatomite, 
5 which was used in the building of concrete ships and 

arges. 

Occurrence and utilization of diatomite in northeastern Brazil were 
described by Leonardos.“ Efforts to develop the Scottish diatomite 
deposits, especially those on the Isle of Skye, for use in industrial 
insulation are being continued. Native sources of supply of materials 
(including diatomaceous earth) suitable for mineral fillers in the 
Australian rubber industry were outlined by Whitworth.” The 
relative heat conductivity of granulated vermiculite and diatomite 

3 Applebaum, 8. B., Filtration of Water Through Diatomaceous Earth: Water and Sewage Works, vol. 
93, No. 8, August 1946, pp. 308-310; Chem. Abs., vol. 41, No. 2, Jan. 10, 1947, p. 546. Proportioneer, Inc., 
Diatomaceous Earth Filtration: Bull. 1550, 1946, 11 pp. Engineering News Record, Diatomite Filters Offer 
Advantages in Industrial Applications: Vol. 137, No. 22, Nov. 28, 1946, 


, p. 57. A 
14 Rlack, R. F., Mechanical Filtration with Metal Filter Cloth: Internat. Sugar Jour., vol. 48, 1946, pp. 
-208: Chem. Abs., vol. 40, No. 21, Nov. 10, 1946, pp. 6856-6857. 


Survey Prof. Paper 212, 1946, 57 pp. 

1! Green, Robert J., Digging for Dicalite: Excavating Engr., vol. 40, 1946, pp. 292-294, 340; Abs. in Bull. 
Am. Ceram. Soc., vol. 29, No. 10, Oct. 1, 1946, p. 180. 

1* Pit and Quarry, vol. 38, No. 6, December 1946, p. 81. 

Leonardos, Othon A., (Occurrence of Diatomite in Ceara, Brazil]: Mineracao e Met., vol. 11, No. 61, 
1946, pp. 21-30; Chem. Abs., vol. 41, No. 3, Feb. 10, 1947, pp. 668-669. ] 

* Chem. Age., Diatomite in Scotland: Vol. 53, No. 1358, 1945, p. 10; abs. in Am. Ceram. Soc. Abs., vol. 29, 
No. 1, Jan. 1, 1946, p. 17. 

n Whitworth, H. F., Australian Sources of Supply of Mineral Fillers for the Rubber Industry. Trans., 
Inst. Rubber Ind., vol. 22, 1946, pp. 25-30; Chem. Abs., vol. 40, No. 20, Oct. 20, 1940, p. 6286. 
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and diatomite brick fired in a reducing atmosphere were determined 
in Russian experiments.? The use and manufacture of diatomite in 
the wartime German ceramic industry were described.” 

Tripoli.—Output of tripoli, amorphous silica, and rottenstone in 
1946 rose 59 percent in quantity and 79 percent in value over 1945, to 
28,955 short tons valued at $549,099. This represented the highest 
tonnage since 1941 and the highest realization since 1928. Production 
in Illinois increased 40 percent in quantity and 75 percent in value 
compared with 1945. Other States producing these materials for 
sale in 1946 were Missouri and Pennsylvania. 

The principal uses of tripoli are as abrasives, chiefly as an ingredient 
of polishing and buffing compounds, and as filler. Tonnages reported 
sold for abrasive use in 1946 were 91 percent greater than in 1945, and 
sales for fillers increased 12 percent. Tripoli sold for “other uses’’, 
including foundry facings, rose 4 percent. A short study of the min- 
ing, milling, and marketing of tripoli was published.“ 


Tripoli (including Pennsylvania rottenstone) sold or used by producers in the 
United States, 1942-46 


. Missouri and 
Illinois Pennsylvania ! Total 
Year 

Short 

tons Value 
17J!ͥͤĩ7?—brð¾ ͥ ʒ TͥTDwmpʒdtd EEN 12, 575 | $203, 390 
T943 o unu J EEN 0, 203 168, 758 
dd du ee sa 12, 031 205, 732 
õÜ ⁵ð ]] oe ee BG esa ek O 11, 144 184, 180 
dei ) EE 15,631 | 321,600 
* 


Includes Arkansas in 1942-44 and Oklahoma in 1943. Missouri and Pennsylvania figures in 1945 and 
1946 were as follows: 1945- Missouri, 6,542 tons, $114,188; Pennsylvania, 561 tons, $8,452. 1946 Missouri. 
12,180 tons, $211,244; Pennsylvania, 1,144 tons, $16,255. 


Tripoli (including Pennsylvania rottenstone) sold or used by producers in the 
United States, 1944-40, by uses 


1944 1945 1946 


ER Short Short 
o or 
Value tons Value tons 
Abrasives. $210, 592 11,113 | $188, 262 21, 206 $406, 620 
Concrete admixture....................... 4.552 1 IB E EE 
Filler ü artes 66, 147 3, 969 65, 569 4, 450 89, 721 
Oil-well drilling... !! x 88 
Other uses 2.......... ... 20, 572 3, 164 52, 980 3, 299 


52, 758 


—— a —MMM | ———— [ ZR[ c 


301, 863 18, 247 


306, 829 


28, 955 


1 Included under ‘‘Other uses.” 2 Foundry facing, drilling mud, and unspecified. 


As reported in E&MJ Metal and Mineral Markets, quotations on 
tripoli were the same in 1946 as in 1945 and 1944 (per short ton, f. o. b. 
Missouri, in paper-lined burlap bags, minimum carlot 30 tons): 
Once ground, through 40-mesh, rose or cream colored, $14.50; double- 


32 Budrin, D. V., and Golubev, I. I., [The Effect of Hydrogen on Heat Conductivity of Hest-insulatin 
Materials]: Trudy Ural. Ind. Inst. in 8. M. Kirova No. 17, 1941, pp. 76-96; Chem. Abs., vol. 40, No. 13 
BH ah intelligence Ob] ives Sub ram l 

tis telligence ectives Subcommittee, Germ : Fi 
Items No. 22 and 31, 1944, 24 p erman Porous Ceramic Industry: Final Rept. 143, 


* Metcalf, Robert W., Tripoli: Bureau of Mines Inf. Circ. 7371, 1946, 25 pp. 
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ground, through 110-mesh, rose or cream, $16; air-floated, through 200- 
mesh, $26. Quotations on rottenstone in 1946, as given in Oil, Paint 
and Drug Reporter, remained unchanged compared with 1945 and 
1944: Carlots, in bags, at mines, $25.50 per short ton; less than carlots, 
$37.50 per ton. 

Firms actively producing tripoli, amorphous silica, and rottenstone 
in 1946 were the same as in 1945: Illinois (amorphous silica) —Tamms 
Silica Co., 228 N. LaSalle St., Chicago, Ill., with plant at Olive 
Branch, and Ozark Minerals Co., Cairo; Oklahoma (mine) and 
Missouri (mill) — Barnsdall Tripoli Corp., Seneca, Mo.; and Penn- 
sylvania (rottenstone)—Penn Paint & Filler Co., Antes Fort, and 
Keystone Filler & Mfg. Co., Muncy. 

Quartz.—Sales of crude, crushed, and ground quartz from pegmatite 
veins or dikes and from quartzite in 1946 increased 27 percent in 
tonnage and 24 percent in value compared with 1945. Sales of crude 
quartz rose 58 percent. 

Crushed quartz rose only slightly, and sales of ground material 
increased 15 percent. The average value per ton of all quartz sold 
in 1946 dropped to $4.02 compared with $4.10 in 1945. 


Quartz (crude, crushed, and ground)! sold or used by producers in the United 
States, 1942-46 


Crude Crushed Ground 'Total 
eg Short Short Short Sh 
0 or 0 ort 
tona Value tons Value tons Value tons Value 
IMS A eiraiiaaa 2, 043 $7, 937 45, 747 | $144. 808 18, 088 | $178, 749 65,878 | $331,494 
lr oes 8 6, 134 55, 600 84, 183, 507 9, 078 107, 451 99, 445 346, 558 
104044. 15, 222 35, 279 61,823 | 170,325 5, 334 80, 874 82, 379 286, 478 
Ai KEE 24, 392 72, 392 28, 718 93, 631 4, 654 70, 780 57, 764 236, 803 
19400 38, 587 107, 069 29, 228 109, 437 5, 364 77, 346 73, 179 293, 852 


1 To avoid duplication, the ground material shown here is only that ground by the original producers of 
the crude quartz or by grinders who purchase from small miners not reporting their production. 


Quartz (crude, crushed, and ground) ! sold or used by producers in the United 
States, 1944-46, by States 


=n | ooo EH —— — oo 


ATE E E 36, 044 


: $160, 266 
Washington...............-............- , , 
(01: A c 1, 462 16, 200 

ff EE 4 Ii! AA 

Massachusetts. ............. !U c ccc ccce L| LLL LL. ]|-------..- T ani a 829 7, 715 

Other States .. 19,558 | 115,071 30,500 125,871 


ee | ees | d — 


57,764 | 236, 803 73, 179 293, 852 


1 To avoid duplication, the ground material included is only that ground by the original producers of 
the crude quartz or by grinders who purchase from small miners not reporting their production. 

3 Included with ‘‘Other States.’’ 

3 1944: Maryland, New Jersey, North Carolina, Tennessee, and Wisconsin; 1945: Maryland, New Jersey, 
North Carolina, South Dakota, Virginia, and Wisconsin; 1946: Maryland, North Carolina, South Dakota, 
Tennessee, and Wisconsin. 
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Sales of quartz in 1946 were reported in 10 States, 2 less than 
in 1945. States not listed as producers in 1946, but which had some 
output in 1945, were Maine, New Jersey, and Virginia. Tennessee 
which had no output in 1945 reported production in 1946. Increases 
in sales largely were in Western States. Quotations on ground 
‘hard quartz” silica in 1946, as reported in Oil, Paint a Drug 
Reporter, were the same as in 1945: 325-mesh (994 percent grade), 
carlots in bags, $15.50 per ton, and less than carlots, $18.50; 140- 
mesh (99% percent rade): carlots in bags, $11 per ton, and less than 
carlots, $16. 

Ground Sand and Sandstone.—Sales of ground sand and sandstone 
in 1946 totaled 575,888 short tons, valued at $4,125,398 (a new high) 
3 percent greater in both quantity and value than in the former record 
year (1944). Sales in 1946 were 8 percent higher than in 1945. 
Average value per ton rose from $6.95 per ton in 1945 to $7.16, or 
slightly above that in 1944 ($7.14). Sales in Illinois, one of the larger 

roducing States, were virtually the same in 1946 as in 1945. Output 
in California-Washington in 1946 was nearly twice that in 1944 
(1945 data not comparable), and Ohio-Virginia- West Virginia 
gained 20 percent in 1946 compared with 1945. The principal pro~ 

ucing States other than Illinois were New Jersey, Ohio, and Penn- 
sylvania. 


Ground sand and sandstone sold or used by producers in the United States, 
1942-46 


Ground sand and sandstone sold or used by producers in the United States, 
1944-46, by States 


Clone due } 20,610 | $225,450 |{ 
VVV } 20,872 ewell ) om } 39,401 | $215, 889 
Georgia 090 19, 823 7, 190 4, 406 
mii, EE 158, 6 1, 008, 275 144, 212 1, 003, 273 144, 753 | 1,061, 046 
Massachusetts 2 2, 2, 350 600 2, 000 10, 000 
TECH 173,851 | 1,130,818 | 181,076 | 1,084, 284 [%% | 609,828 
Ohio, Virginia, and West Virginia....| 152,514 1, 182, 255 142, 002 1, 102, 135 160, 710 | 1,896, 151 
Other States 3......................... 47, 406 328, 885 36, 216 254, 997 109, 633 768, 491 


rr nd M 


558, 606 | 3,989,981 | 633,656 | 3,709,597 | 575,888 | 4, 125, 398 


: TSS ed a Geer aw 
: Loulsiana, Missouri, North Carolina, and Wisconsin; 1945: Misso Washington, an Iscon- 
sin; 1946: Missouri, Pennsylvania, and Wisconsin. E ES 
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Distribution of sales of ground sand and sandstone by uses, as 
reported by firms producing 90 percent of the total sales, indicated 
that in 1940 the chief consumers of these products, in the order of total 
quantity consumed, were the pottery, porcelain, and tile industries 
(40 percent of the tonnage for which uses were reported), makers of 
cleaning and scouring compounds or other abrasive products (20 
5 foundries (14 percent), and glass manufacturers (11 percent). 

iller, enamel, and miscellaneous uses account for the remaining 
tonnage for which data are shown. 


Ground sand and sandstone sold or used by producers in the United States in 
6, by uses ! 


Value 


Total Average 


per ton 

Abrasive: 
Cleansing and scouring compound.............................. $626, 158 $6. 06 
A A A II A 2. 784 6.79 
E TR A EE 167, 537 6.78 
Fi ͥ ⁰ ¹w ³ð vy ⁰⁰ ⁰ 88 204, 531 7. 81 
Fund r.. 8 514. 144 7. 02 
% ] ꝛ˙¹˙1mwi] ]ßxʒm d ⁰ ; ð K 365, 075 6. 50 
Pottery, porcelain, and til’luu᷑uul... «„ 1, 705. 525 8. 09 
10) TT GE 197. 7.49 
Total reported by use Ll. c el LL e ceres. 3, 782, 839 7. 26 


1 Data represent 90 percent of the industry. 


Abrasive Sands.—Natural sands with a high silica content are 
employed for sandblasting, stone polishing, glass grinding, coating 
sandpaper, or other abrasive use. Sales of such grinding and polishing 
sand in 1946 totaled 906,889 short tons valued at $1,379,954, or an 
increase of 41 percent in quantity and 34 percent in value over 1945. 
Included in the 1946 data were 292,899 tons of blast sand valued at 
$736,819. Information with respect to tonnages produced in each 
State, where these figures may be published, appears in the Sand and 
Gravel chapter of this volume. 


SPECIAL SILICA-STONE PRODUCTS 


Grindstones and Pulpstones.—Sales of grindstones in 1946 increased 
16 percent in quantity and 25 percent in value, compared with 1945 
and represented the highest level in tonnage and value since 1942 and 
1929, respectively. A small quantity of pulpstones was produced in 
Washington. As in 1945, grindstones were produced in Ohio and 
West Virginia. 

Oilstones and Related Products.—In 1946 sales of natural sharpen- 
ing stones, including oilstones, whetstones, scythestones, and rubbing 
stones, were higher than in 1945, but the Bureau of Mines is not at 
liberty to publish the figures. Producing States in 1946, and type of 
abrasive stone reported from each, were: Arkansas—oilstones and 
whetstones; Indiana—rubbing stones and whetstones; New Hamp- 
shire—scythestones; and Ohio—scythestones, whetstones, rubbing 
stones, and other“ sharpening stones, including lathestones. 
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Grindstones and pulpstones sold by producers in the United States, 1949—46 


Pulpstones 
Year Quantity 
UR Value 
"quivalen 
Pieces short tons 
1942 EE 528 1, 918 $116, 976 
EE 323 1, 891 , 
ll TEE 8 en 
) E 1) 1) 1) 
; r ee ee ĩ 8 22 72 3, 880 


1 Bureau of Mines not at liberty to publish figure. 


Millstones.—The value of sales of millstones and chasers in 1946 
decreased slightly compared with 1945. Marketed production of 
millstones and chasers in 1946 was reported by George Coddingham 
and Henry Lawrence, both of Accord, N. Y., with deposits in Ulster 
County, and of millstones by Gardner Granite Works, Salisbury, 
N. C., with deposit in Rowan County, and Interstate Millstone Co., 
Christiansburg, Va., with deposit in Montgomery County. 


Value of millstones and chasers sold by producers in the United States, 1942-46 1 


Number of Value 


Number of Value Year 


Year 


producers producers 
77777 5 $10,391 || 1945. —P .. 4 $15, 018 
Doc 4 9, 240 || 1040 ozu. accede e e ROSE 4 
po: RON NR 3 9, 700 


! New York, North Carolina, and Virginia; in addition, Minnesota in 1945. 


Grinding Pebbles and Tube-Mill Liners.—Sales of grinding pebbles 
&nd tube-mill liners combined dropped 34 percent in quantity and 
41 percent in value in 1946, compared with 1945. Sales of grinding 
pebbles in 1946 declined 46 percent in quantity, whereas tonnage of 
tube-mill liners sold increased 20 percent, although the value declined 
slightly. Grinding pebbles and tube-mill liners in 1946 were produced 
in the following States: Grinding pebbles in California, Minnesota 
North Carolina, Texas, Washington, and Wisconsin, and tube-mill 
liners in Minnesota, North Carolina, and Wisconsin. 


Grinding pebbles and tube-mill liners sold or used by producers in the United 
States, 1942-46 


Grinding pebbles Tube-mill liners Total 
Year si 
ort Short 
tons Value tons Value 
lt EE et eS s 2,576 | $49, 18,063 | $295,761 
IU nl ͥ ³ð·³⁰ ⁵ K ae ee Dantes 2, 585 46, 071 12, 509 84 
I ³Ü¹ ð2j CAESAR 2, 063 38. 10, 075 211, 251 
J ͥ ³ꝛ·1¹¹ä K 1. 982 45, 933 10, 597 247, 739 
11//üͤͤĩͤĩöĩõé/ 2, 375 44. 247 7, 027 146, 290 
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In 1946 the following firms produced for sale the products indicated: 
John T. Momand, Carlsbad, Calif., beach pebbles; Jasper Stone Co., 
Sioux City, Iowa, quartzite liners and artificially rounded grinding 

ebbles (quarries at Jasper, Minn.); Southern Products & Silica Co., 

ilesville, N. C., silica grinding pebbles; Harris Granite Quarries Co., 
Salisbury, N. C., granite liners and rounded cubes; Peeler & McCombs, 
Faith, N. C., granite liners and rounded cubes; Dezendorf Marble 
Co., Austin, Tex., flint pebbles; Mineral Products Co., Seattle, Wash., 
grinding pebbles; and Baraboo Quartzite Co., Baraboo, Wis., quart- 
zite pepe es and liners. 

The use of massive quartzite from the Sioux formation of South 
Dakota as tube mill liners % and of quartzite pebbles from southwestern 
Saskatchewan as grinding media ? was described. 


NATURAL SILICATE ABRASIVES 


Pumice and Pumicite.—The output of pumice and pumicite (vol- 
canic ash) again rose to a new high in both quantity and value in 1946 
and totaled 319,883 short tons valued at $1,585,753, or 104 percent 
in B 51 percent in value above 1945, the previous record 
year. This phenomenal increase was due almost solely to the greatly 
expanded use of pumice and pumicite in building operations in 

estern States. 


Pumice and pumicite sold or used by producers in the United States, 1942-46 


Short tons 


1111 A $706, 199 || 1948... e 157, 011 
319, 883 


-— --^-—o-oo-»-»ocow^»mo ponoonpaewco]| oo  33"J7U,3U7 [ MÄ IUU || ere 


Pumice and pumicite sold or used by producers in the United States, 1944-46, 


by States 

1944 1945 1946 

State !!!!!! — ee 
Short tons] Value Short tons! Value Short tons] Value 

California —U—ꝛP lll. 31, 409 $755, 570 
olorgdo. 2... l.l. 1, 200 
% ↄ ˙A m ³» r A pcmcia leta do 163, 515 
CCC,ö K AN 43, 034 105, 084 
Nebraska. aii... 6, 083 45, 900 
New Merico........................ 1) 432, 890 
;öÜ§% ß 1 12, 532 
2620 A EE i) 13, 054 
Washington 56, 008 
Undistributed .. 7, 448 234, 926 : al d bau re i 
88, 757 704, 110 157,011 | 1,051,037 1, 685, 753 


1 Figures that may not be shown separately are combined as Undistributed.“ 


33 Blackburn. A. R., Massive Quartzite—Refractory Material for Handling Molten Iron and Steel: Ohio 
State Univ. Studies, Eng. Exper. Sta. Bull. 124, 1945, 34 pp.; Chem. Abs., vol. 40, No. 13, July 10, 1946, p. 


3862. 
2 Furnival, G. M., Cypress Lake Map-Area, Saskatchewan: Can. Dept. Mines and Resources, Geol. 
Survey, Pub. 2475, 1946, 161 pp.; abs. in Jour. Am. Ceram. Soc., vol. 30, No. 2, Feb. 1, 1947, p. 43. 
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Production was reported in nine States in 1946, the same as in 
1945, but with the addition of a small output from Colorado. Idaho 
became the principal producer, with virtually all of its output used 
for aggregate. California in 1946 had the second highest production, 
followed by New Mexico and Kansas. Decreases of 25 and 29 per- 
cent were reported for Kansas and Nebraska. All other States, 
however, had large gains in 1946 compared with 1945. 

Pumice and pumicite sold for concrete &dmixture and concrete 
aggregate in 1946 totaled 248,247 short tons, 241 percent above 1945 
and more than 4M times that used for abrasive purposes. Con- 
sumption for acoustic plaster also increased, as well as for other 
uses," which in 1946 included insecticides, insulation, paint filler, and 
absorbents. : 
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FIGURE 1.—Trends, by uses, of pumice and pumicite sold or used in the United States, 193446. 


As given in E£MJ Metal and Mineral Markets, pumice quotations 
in 1946 were the same as in 1945 and 1944 (f. o. b. New York or 
Chicago, in barrels): Lump, 5 to 7% cents per pound, and powdered, 
2% to 4% cents per pound. 

To serve the expanded market for lightweight aggregate using 

umice, Basalt Rock Co., Napa, Calif., has built a new plant near 
tockton, Calif., to make lightweight concrete masonry from pumice 
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Pamice and pumicite sold or used by producers in the United States, 1944—46, 


by uses 
1944 1945 1946 
vee Short Short Short 
0 or 0 
tons Value Value tons Value 
Abrasive: 
Cleansing and scouring compounds 
and hand soaps. .................... 57, 833 | $375, 310 63, 704 | $434, 928 52,085 | $386, 593 
Other abrasive uses 6, 094 136, 753 7, 307 229, 212 2, 369 112, 694 
Acoustic plaster. ............. Lll. lll. 938 29, 144 3, 693 78, 278 4,342 | . 139,871 
Concrete admixture and concrete aggre- 
EE SII uui ee ⁰ 17, 511 90, 136 72, 901 176,920 | 248, 247 607, 695 
Other uses 111 6. 381 72, 767 9, 406 131, 699 12, 840 338, 900 


„ A E S 88,757 | 704,110 | 157,011 ¡1,051,037 | 319,883 | 1,585,753 


1 re insulation, brick manufacture, filtration, solvents, plastics, paint filler, absorbents, and 
unspecified. 


aggregate and portland cement.” The officers of this same company 
also have formed a new firm to manufacture another type of pumice 
containing the lightweight aggregate “Rocklite” at Ventura, Calif.” 

Expansion of operations mining or making use of pumice and pumi- 
cite as an aggregate material were reported from California,” 
Colorado,” Oregon, and Utah.!“ Experiments with volcanic ash as 
the major ingredient of ceramic glazes indicated its value for this 
purpose.? The operations of a large west coast producer of light- 
weight concrete using pumice as aggregate were detailed.™ 

A description of Ttalian pumice deposits, including preparation, 
classification, and marketing, was published.“ 

Garnet.—Production of garnet in 1946 increased to 7,743 short tons 
valued at $570,186, a gain of 23 percent in quantity and 52 percent 
in value compared with 1945. This was the largest tonnage sold 
since 1925 and the highest reported value since 1927. The trend 
in output (sales) of garnet since 1920 is shown in figure 2. Producers 
of garnet reporting to the Bureau of Mines in 1946 were: Garnet 
Mines, Inc., Fernwood, Idaho; Idaho Garnet Abrasive Co., P. O. 
Box 1452, Spokane 6, Wash. (deposit at Fernwood, Idaho); 
Barton Mines Corp., North Creek, N. Y.; and Estate of John Burn- 
ham, Essex, N. Y. Separation of garnet from hornblende by the 
Barton Mines Corp., North Creek, N. Y. was described.“ An 
Alaskan garnet field is being mapped by the United States Geological 
Survey. 

Quotations on domestic garnet in 1946 as given in E&MJ Metal and 
Mineral Markets were unchanged from 1945 and immediately pre- 
ceding years: New York Adirondack garnet concentrates, grain— 
$85 per short ton. 

?! Pit and Quarry, vol. 39, No. 9, March 1947, p. 137. 

2 Rock Products, vol. 50, No. 3, March 1947, p. 62. 

2 Pit and Quarry, vol. 39, No. 9, March 1947, p. 150; Rock Products, vol. 50, No. 3, March 1947, p. 145; 
Concrete, vol. 55, No. 3, March 1947, p. 20. 

æ Pit and Quarry. vol. 39, No. 3, September 1946, p. 79. 

® Rock Products, vol. 50, No. 2, February 1947, pp. 126-127. 

32 Engineering and Mining Journal, vol. 148, No. 1, January 1947, p. 118. 


33 Carey, J. Sheldon, Glazes from Volcanic Ash: abs. in Bull. Am. Ceram. Soc., vol. 26, No. 3, Mar. 15, 
1947, p. 64. 
3 Rock Products, Largest Products Plant on West Coast: Vol. 50, No. 2, February 1947, pp. 147-149. 
ei Burau of Mines, 5 TOD Notes: Mails 22, e 9: 6, May 1046, pp. 33-39. 
tan uarry, vol. 39, No. 6, December , p. 82. 
n Engineering and Mining Journal, vol. 147, No. 10, 1946, p. 112; abs. in Jour., Am. Ceram. Soc., vol. 30, 
No. 2, Feb. 1, 1947, p. 39. 
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FIGURE 2.—Marketed production in the United States of abrasive garnet and domestic emery, 1920-46. 


Abrasive garnet sold or used by producers in the United States, 1942-46 


Year Short tons Value Year Short tons Value 
11 sete sea esd 4, 357 $299, 904 || 19455 6, 306 $375, 198 
I/ ³oÄ 8 5, 935 429, 120 1946. 7, 743 570, 186 


Ee T 8 (i) (!) 
1 Bureau of Mines not at liberty to'publish figure. 


NATURAL ALUMINA ABRASIVES 


Corundum.—Corundum, a natural alumina abrasive, AlzOs, was 
especially needed during the war for use in snagging wheels by firms 
manufacturing tanks, guns, and other military equipment and for 

olishing highly essential precision lenses. Efforts to establish and 
oster a domestic corundum industry in North and South Carolina 
and Montana resulted only in a small, almost negligible output, which 
was consumed largely for experimental purposes. Similar exploration 
and tests of corundum in suste County, Nev., also proved un- 
productive.” 

Most of the corundum consumed in the United States for many 

ears originated in the Union of South Africa, particularly in the 

ransvaal. In normal years, this source furnished a fairly steady 
supply despite the handicaps of distance and transportation. Pro- 
duction in South Africa during the war was stimulated by the Forei 
Economic Administration and other agencies. An account of the 
situation existing in the African producing areas was published.“ 
Improvements have been made in the Pietersburg plant. Boulder 
shipments virtually ceased at the beginning of 1946, and crystal 
output also declined markedly. The South African producing com- 
pany plans the erection of a new mill to manufacture optical and wheel 
grain and to recover corundum schist, which can be used in a polishing 
compound for metals and plastics.” 

9 Binyon, E. O., Exploration of the Blue Metal Corundum Property, Douglas County, Nev.: Bureau 
of Mines Rept. of Investigations 3895, 1946, 7 pp. 

39 Metcalf, Robert W., Corundum in Southern Africa: Bureau of Mines, Mineral Trade Notes, vol. 24, 


No. 2, Special Suppl. 12, February 1947, 13 pp. 
* South African Mining and Engineering Journal, vol. 57, No. 2800, Oct. 12, 1946, p. 125. 
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Although imports for consumption in the United States rose con- 
siderably during the war years, the receipts were scarcely adequate to| 
satisfy the greatly enlarged demand for production of optical apparatus 
and heavy equipment required by the Army and Navy. The supply; 
of corundum still is short of possible consumption. After the hig 
level of imports in 1944 and 1945, receipts in 1946 dropped 33 percent 
under 1945, to 4,207 short tons, the lowest figure since 1940. Supple- 
menting imports from the Union of South Africa, shipments from 
other countries occasionally have been received, including Canadian 
material recovered from tailings dumps of mines inactive since 
World War I. Detailed description of this operation, including cost 
data, flow sheet, operating methods, and recovery results, were 
published during 1946.“ The results of field concentration tests on 
corundum with & Harz jig were described in detail in the South 
African press. Deposits of corundum in Brazil and possibilities 
for development were outlined.“ 

World production of corundum in recent years as far as statistics 
are available appears in the accompanying table. 


World production of corundum, 1937-48, by countries, in metric tons ! 


Country ! 1937 | 1938 | 1939 | 1940 | 1941 1946 
Australia (New South Wales) Z fee lo 
Belgian COBDEO- A ĩ , ĩðͤ- EE, A EE, EE GEN 3 
TI A V A AA A A A (3) a 
A nec O tatoos E, mm ³ A 8 è 157/51, 1955 1. 080 
Fre n Equatorial Ale... ?l1d ll! 
Madagascat. r 774 A Oiee se E 50 8 
Nyámland ß ß eebe 379 
Portuguese East Africa |---| eee] fee 834 152, (8) 
Southern Rhodesla aa (3) 13 
S A A A E AA PS AAA AS . AA e 
E A ð«˙li1 r mtr mp PP A A SA con IEEE EE en m 
Union of South Africa (sales) 3,536| 4,374| 1,854 
United States (sales) ll 0) „„ 
/ A 2, 264 1, 432 2, 387 3, 820 6, 175 6, 954 6, 105 5, 630) 6, 562 3, 372 


t d Bion to countries listed, corundum probably is produced in U. 8. 8. R., but output data are not 
available. 

3 Reported as corundum and emery (believed to be largely emery). 

3 Data not available. 

* Imports into United States. 

5 Recovered from tailings dumps. 

$ Less than 1 ton. , 

7 Bureau of Mines not at liberty to publish figure. . 

3 Totals represent only those countries for which statistics are shown. 


Quotations on crude corundum imported in the United States are 
not given in domestic trade journals. Corundum grain throughout 
1945 and 1946 was quoted in E&MJ Metal and Mineral Markets as 
follows: Per pound, sizes 8 to 60, inclusive, 8% cents; 70 to 275, 1n- 
clusive, 9% cents; 500, 30 cents; 850 to 1000, inclusive, 45 cents; 1200 
to 1600, inclusive, 60 cents; and 2600, 70 cents. 


u Roach, A. G., Re Treatment of Corundum-bearing Tailings at Craigmont: Trans. Canadian Inst. 
Min. and Met., vol. 49, 1946, pp. 636-664. Includes appendix by Eardley-Wilmot, V. C., Heavy Minerals 
Associated with the Craigmont Corundum, pp. 659-664. 

43 Levin, J., Corundum Concentration in the Field- Tests with Use of Harz Jig: Union of South Africa 
Dept. of Mines and Government Metallurgical Laboratory, Laboratory Report 105; abs. in South African 
Min. and Eng. Jour., vol. 57, No. 2787, July 13, 1946, pp. 491, 493, 495; No. 2788, July 20, pp. 517-520; No. 
2789, July 27, pp. 549, 551, 553, 555. 

u Bureau of Mines, Mineral Trade Notes, vol. 23, No. 4, Oct. 19, 1946, pp. 20-23. 


193065—48—— —8 
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Emery.—Sales of domestic emery in 1946 declined 21 percent in 

uantity and 18 percent in value from the high level in 1945. Pro- 
duction however, was considerably higher than in any recent year 
prior to 1943. The entire output, as in other recent years, was mined 
in and near Peekskill, N. Y., by Joe DeLuca and DiRubbo & Ellis. 
Emery is shipped largely as crude rock to manufacturers of grinding 
wheels, abrasive sticks, polishing compositions, and similar materials. 
It also is marketed as grain to other makers of abrasive products. 
Considerable amounts are employed as a nonslip, wear-resistant com- 
ponent in concrete floors. 

According to E&MJ Metal and Mineral Markets, quotations on 
crude domestic emery ore remained unchanged in 1946, compared 
with 1945: $10 per short ton for first-grade ore, f. o. b. New York. 
Grain emery was quoted in the same publication as follows (per pound, 
in 350-lb. kegs, f. o. b. Pennsylvania): Turkish and Naxos, 7 cents; 
and American, 5 cents. The emery deposits of Turkey were studied 
by De Lapparent,“ who also discussed the deposits on the Grecian 
Islands of Naxos and Samos. 


Emery sold or used by producers in the United States, 1942-46 


NATURAL CARBON ABRASIVES @ E 


Abrasive or Industrial Diamonds.—Consumption of industrial dia- 
monds during the past few years has increased greatly, owing to their 
high efficiency and the low price maintained during the war. How- 
ever, since the end of hostilities, prices have been increased somewhat. 
Obviously, high prices eventually may limit the use of industrial 
diamonds, but the demand was still very active in 1946. 

Description of deposits in the Tanganyika field,“ developed during 
the war, and reports of new discoveries in Brazil * were published. 
Information with respect to Russian diamond deposits also appeared 
in the trade press.* 

British experience in the use of diamond tools in fine boring was 
detailed,“ and the employment of diamond tools in the processing of 
plastics was described.” In the size-grading of diamond powders, a 
gelatin solution was found to give the most satisfactory dispersin 
action.’ Problems solved in the development of vitrifled-honde 


44 De Lapparent, Jacques [Mineralogical Composition, Structure, and Origin of the Emeries of Turkey) 
Compt. rend., vol. 223, No. 5, 1946, pp. 227-228; abs. in Jour. Am. Ceram. Soc., vol. 20, No. 11, Nov. 1, 1946” 


p. 200. 

46 See also Gem Stones chapter of this volume. 

** Engineering and Mining Journal, vol. 147, No. 12, December 1946, p. 139. 

47 Foreign Commerce Weekly, vol. 24, No. 5, Aug. 3, 1946, p. 35. 

€! National Jeweler, Diamonds in Russia: November 1946, pp. 242, 244, 246. 

40 Ce Diamond Review, Fine Boring Practice with Diamond Tools: Vol. 6, No. 68, July 1946, 
pp. 19/199. 

H Mining Journal, Diamond Tools in the Plastics Industry: Vol. 227, No. 5803, Nov. 9, 1946, p. 893. 
S gi National Bureau of Standards, Size Grading of Diamond Powders: Tech. News Bull. 349, May 1946, 
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diamond grinding wheels 9 and the growing use of tungsten carbide- 
tipped tools as & competitor of diamond bits in rock drilling 9 were 
discussed in the technical press. An investigation of the methods of 
e diamond dies was undertaken during the war by the 
ational Bureau of Standards under the sponsorship of the War 
Metallurgy Committee of the National Academy of Sciences.“ 


ARTIFICIAL ABRASIVES 


Production of artificial abrasives (silicon carbide, aluminum oxide, 
and metallic abrasives) totaled 307,445 short tons valued at $20,212,- 
880, or a decrease of 12 percent in quantity and 8 percent in value 
compared with 1945. Output of aluminum oxide and shipments of 
metallic abrasives in 1946 both showed substantial declines. Pro- 
duction of silicon carbide, however, rose 19 percent in tonnage and 29 
p in value, to 63,849 short tons valued at $5,457,903, the 

ighest figure since 1943. Operation of silicon carbide plants reached 
89 percent of capacity, whereas activity in aluminum oxide and 
metallic abrasives was about 57 and 53 percent of reported capacity, 
respectively. Similarly, stocks of silicon carbide in 1946 showed a 
large increase over 1945, and stocks of aluminum oxide and metallic 
abrasives were considerably lower than in 1945. 


Crude artificial abrasives sold, shipped, or used from manufacturing plants in 
the United States and Canada, 1942-46 


Silicon carbide ! Aluminum oxide! | Metallic abrasives 3 Total 
Year 
EE Value SC Value pin Value 7 value 
12... 61, 681 | $4, 904, 309 $12. 719. 337 | 106, 442 | $5,618,913 $23, 242, 559 
1943..........-.- 69,7 5. 912, 590 | 217, 425 1 . 198. 001 
19444. 56. 291 4,717,675 | 185, 573 24, 828, 018 
19485. 53, 773 4. 238. 147, 016 : 21, 892, 821 
5 5, 111, 512 5 20, 212, 880 


1 Production: Bureau of Mines not at liberty to publish data for United States separately. Figures in- 
clude material used for refractories and other nonabrasive purposes. 
2 Shipments from United States plants only. 


Production of silicon carbide and aluminum oxide is concentrated 
largely in the Niagara Falls region of Canada and the United States; 
some aluminum oxide, however, also is manufactured in Quebec, 
Canada, and in Alabama. The same companies that produced 
aluminum oxide and silicon carbide in 1945 and other recent years 
were active in 1946, except that Abrasive Company of Canada 
Arvida, Ltd., became Simonds Canada Abrasive Co., Ltd. Include 
in the total for aluminum oxide in 1946 were 12,853 short tons of 
“white high-purity or special material" valued at $1,412,950, a de- 
crease of 32 percent in both quantity and value from the figures re- 

Bulletin, American Ceramic Society, Vitrified-Bonded Diamond Grinding Wheels: Vol. 25, No. 3, 


Mar. 15, 1946, p. 92-93. 
H Mine and Quarry Engineering, A Major Development in Rock Drilling: Vol. 13, No. 2, February 1947, 
33 


4 Peters, C. G., and others, Final Report on Investigation of Small Diamond Dice: Nat. Bureau of 
Standards, in coo ion with War Metallurgy Committee, Nat. Acad. Sciences, Repts. P B-16402, 1154 
16403, P B-16404, P B-16405, P B-16406, P B-16407, and P B-16408 (mim. ), pub. on various dates in 1943 an 
1944. ` 
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ported in 1945. Silicon carbide consumed in refractory or other 
nonabrasive uses in 1946 was estimated at 43 percent of the total 
output, and aluminum oxide used for similar purposes in 1946 was 
estimated at 3 percent. 


Stocks of crude artificia! abrasives and capacity of manufacturing plants, as 
reported by producers in the United States and Canada, 1942-46, in short tons 


Silicon carbide Aluminum oxide | Metallic abrasives ! 


Year Stocksat Stocksat Stocksat 
end of |Capacity| end of Capacity] end of |Capacity 
year year year 

1J§³5¹i! . cese wA 4, 806 61, 681 20, 707 179, 214 4, 278 142, 026 
////!%!öĩ7Ü˙. x eee eee 9. 384 70, 938 28, 360 2, 524 169, 500 
e . 8, 916 71. 850 32. 402 234, 000 3, 388 191. 289 
I ³ÜWW²³. 8 , 347 72, 000 31, 933 : 10, 433 209, 360 
pU, oe EE 5, 339 71, 679 27,072 6, 524 211, 407 


3 Figures pertain to United States plants only. 


Statistics for metallic abrasives cover steel shot and grit but not 
steel wool. In 1946, as in 1945 the principal producing States, in 
order of magnitude of shipments, were Ohio, Michigan, and Penn- 
sylvania. Other States in which metallic abrasives were manufac- 
tured in 1946 were Illinois, Massachusetts, New Hampshire, and New 
York. Sixteen firms with 17 plants reported shipments in 1946, 
compared with 15 companies and 16 plants in 1945. The new com- 
pany reporting shipments of steel shot and grit in 1946 was Metallic 
Abrasives, Inc., 1217 Second St., N. E., Canton, Ohio. A new firm 
in California reported a small output for experimental purposes only. 

A new type of aluminous grain abrasive has been produced directly 
in the electric furnace, obviating crushing and milling, according to 
reports published in the trade press.“ The grains have highly 
irregular surfaces, which provide cooler, faster, and more efficient 
cutting. The abrasion-resistant qualities of aluminous oxide were 
utilized in the manufacture of a nonslip cement for tile, safety treads, 
shower curbs, and similar uses.“ A finely ground synthetic SiO, 
ALO; catalyst was found to produce greater quantities of light hydro- 
carbons for making alkylate and hydropolymer and a better aviation 
base stock than the natural SiO;-ALO; The preparation and 
properties of boron carbide were described briefly. <A study of the 
characteristics and properties of artificial sapphire was published.” 

83 Anthony, John, New Abrasive Reduces Grinding Costs: Iron Age, vol. 158, No. 21, 1946, pp. 56-59; 
Chem. Abs., vol. 41, No. 2, Jan. 10, 1947, p. 581. Steel, Toward Longer-Lived Abrasives: Vol. 119, No. 23, 
Dec. 2, 1946, pp. 104-105, 142, 144, 146. 

5 Johannes, Jr., Dana B. (assigned to International Products Co.), Nonslip Cement for the Manufacture 
of Tile: U. S. Patent 2,411,213, Nov. 19, 1946. 

Ghen AL S Ps Dee a avia Cracking: Jour. Inst. Petrol., vol. 32, 1946, pp. 295-303; 

** Barberis, Nino [Boron Carbide, the New Abrasive]: Ind. Ceram. Silicati, vol. 1, No. 3, 1946, pp. 6-8; 
abs. in Jour. Am. Ceram. Soc., vol. 30, No. 1, Jan. 1, 1947, p. 1. i 


? Waindle, Roger F., Sapphire as a Production Tool: Ám. Machinist, vol. 90, No. 12, 1946, pp. 101-104; 
abs. in Jour. Am. Ceram. Soc., vol. 29, No. 11, Nov. 1, 1946, p. 189. 


ABRASIVE MATERIALS 109 


MISCELLANEOUS MINERAL ABRASIVE MATERIALS 


In addition to the natural and manufactured abrasive materials for 
which data are included herein, many other mineral substances are 
used for abrasive purposes. Various oxides, such as tin oxide, 
magnesia, rouge, crocus, cerium oxide, chromium oxide, and man- 

anese oxide, are utilized as polishing agents. Among products used 
or abrasive properties or because of extreme hardness or durability 
are the carbides, such as boron carbide and the cemented carbides, 
which include tungsten carbide, tantalum carbide, and titanium 
carbide. Other substances with abrasive applications include finely 
ground and calcined clays (china clays, ball clays, fire clays), lime, 
talc, ground feldspar, river silt, slate flour, whiting, and other 


materials. 
FOREIGN TRADE % 


Imports.—The total value of imports of abrasive materials in 1946 
increased 14 percent compared with 1945, the largest increase in value 
being for bort. However, this classification, comprising largely what 
are known as industrial grades, showed a sharp drop in caratage 
imported. Statistics for other types of diamonds for which 1946 
import data are shown indicated large gains in quantity and value. 


Abrasive materials imported for por ts in the United States, 1944-46, by 
8 


1945 


Quantity] Value Quantity Value Quantity] Value 


— — —— TT ——— 


Burrstones: Bound up into millstones 


short tons. 13 $1, 099 
Grindstones, finished or unfinished. .do.... 358 12, 077 
Hones, oilstones, and whetstones. ..do.... 14 28, 595 
Emery: | 
A ĩð2 RE 7 E 8 33, 358 
Grains, ground, pulverized, or refined 
pounds.. (1) 0 
Paper and eloth coated with emery or 
corundum .....--------------- reams.. 890 130, 660 
Wheels, files, and other manufactures of . 
emery ei GD or e pounds. 50, 559 16, 642 4, 378 4, 113 
Corundum (see “Emery’’): 
Ore..........-............ .. Short tons. 6, 402 437,306 4,207| 340, 891 


Grains, ground, pulverized, or refincd 
unds..| ! 72,347 i uu 
400 


po 1 117, 368 17,011 
Garnet in grains, ground, eto d 


o ... 38, 874 2, 373 
Tripoli and rottenstone....... short tons 3 60 93 3, 095 
Pumice: 
Crude or unmanufactured........ do.... 40 1398] 2. asso WEE 5, 471 61, 190 
Wholly or partly manufactured doo 4 984 204 
a ee D I 1410 110 
amonds: 
e Ge eg Se ep bg 12 1, 266 1, 099 28, 721 2, 104 63, 674 
Bort (glaziers’ and engravers’ diamonds, 
unset, and miners’) ........... carats. .|12, 603, 647/22, 658, 224|10, 726, 372112, 756, 973| 4, 609, 146/14, 012, 604 
Carbonado and ballas. ........... do.... 0, 236, 020 3, 498 53, 959 16,136| 284, 
3 KVV do 42, 316 58, 811 62, 317 47, 213 77, 732 129,272 


Dust 
Flint, flints, and flintstones, unground 
i Short NS 651 7, 590 1,323| 27, 408 6,965 1382, 026 


—— . A—2—ä —— . — — —— — —— 


! Emery included with corundum; not separately classified. 


6% Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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Imports of crude or unmanufactured pumice and „flint, flints, and 
flintstones, unground," which includes grinding pebbles, were reported 
in substantial quantities for the first time since 1940. Until 1946, 
no imports of emery ore and wholly or partly manufactured pumice 
had been received in the United States since 1940. Shipments of 
‘flint, flints, and flintstones, unground" originated chiefly in Denmark, 
Belgium, and France, and those of emery ore were from Turkey. 
Corundum ore receipts were 33 percent less than in 1945. The quan- 
tity and value of imports of corundum and emery grain and corundum- 
or emery-coated paper and cloth were considerably higher in 1946 than 
in 1945. Garnet showed a large increase. 

The average value (foreign market value) per specified unit of 
physical volume of 5 of corundum ore, corundum, and emery- 
coated paper and cloth, “flint, flints, and flintstones, unground," and 
all classifications of diamonds increased substantially in 1946 com- 
pared with 1945. 

Exports.— The total value of exports of natural abrasive products 
in 1946 totaled $2,426,853, or 16 percent greater than that reported in 
1945. The export value of grindstones ($285,799) was 13 percent 
above 1945, the highest figure since 1929. Emery and corundum 
wheels increased 51 percent in 1946 compared with 1945, and “all 
other" natural abrasives showed a substantial gain over 1945. 


Value of abrasive materials exported from the United States, 1942-46 


CC $224, 098 | $213,170 | $155, 048 
342, 215 


2, 793, 968 | 2, 002, 988 | 1, 594, 412 | 1, 690, 716 


$285, 709 
218, 961 
1, 922, 093 

6, 684, 352 | 3, 511, 169 | 2,091,675 | 2, 087, 598 | 2, 426, 853 


——— mm mm 


s 
Aluminum 
By C. E. NIGHMAN AND MARY E. TROUGHT 


GENERAL SUMMARY 


OR THE first time in history, in November 1946, with the revoca- 
tion of price ceilings, the price of copper rose above that of virgin 
aluminum, and at the year end it stood about 30 percent higher. 

On the other hand, the price of aluminum has never advanced since 
1925 but has shown a consistent decline, whereas the general price 
level has trended upward and sharply so since 1938. 

Partial disposal in 1946 of Government-owned reduction facilities 
has gone far toward the attainment of the Government’s goal of free 
competition in the industry. After midyear, metal production was 
divided between the Aluminum Co. of America, Permanente Metals 
DR. (a Kaiser Co., Inc., subsidiary), and the Reynolds Metals Co. 
Of the Duvet owned or leased capacity (649,000 short tons) opera- 
tive in December, Alcoa controlled nearly 51 percent, Reynolds 29 
percent, and Kaiser 20 percent. In addition, &bout one-third more 
(234,000 tons) remained in Federal ownership. 

A notable betterment in the domestic 1 industry also 
characterized 1946, the first full year after the end of the active hostil- 
ities of World War II. Although primary aluminum production was 
17 percent below that of 1945, it exceeded the immediate prewar 
(1935—39) average by 227 percent. In the first half year, output 
averaged about 25,000 tons monthly, then increased uninterruptedly 
through December, when it surpassed & 600,000-ton annual rate that 
prospective 1947 demand seemed likely to maintain. 


Salient statistics of the aluminum industry. 1942-46 


1942 1043 1944 1945 1946 

Primary production....... short tons.. 521, 106 920, 179 776, 446 495. 060 409, 630 
CTIE $151, 371, 000 ¡$265, 380, 000 :$222, 416, 000 3140, 864,000 |$115, 812, 000 
Quoted price per pound. ....... cents.. 115.0 1 15.0 115.0 115.0 15.0 
Secondary production. .. Short tons. 196, 464 313, 961 325, 645 298, 387 278, 073 

Pf AA 8 $37, 147,891 | $41,817,044 | $30, 322. 653 | $99, 348, 667 | $13, 066. 252 
¡ng EE $26, 948, 686 | $67, 216, 832 | $89, 795,339 | $9,866.306 | $20, 284, 053 
World production......... short tons.. 1, 525, 800 2, 145, 000 1, 915, 000 978, 000 827, C00 


1 Celling price. Control lifted Aug. 31, 1945. 


Indicated or apparent consumption of virgin metal in 1946 was 42 
percent below that reckoned for the preceding year. Actual con- 
sumption, however, was substantially higher. The failure of produc- 
tion to meet needs resulted in a heavy draft on primary metal stocks, 
both producers’ and Government, exceeding 140,000 tons. Of the 
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year-end residual Government stocks (71,760 tons), virtually all was 
set aside by the Civilian Production Administration for industrial 
use. In addition, the War Assets Administration disposed of a 
substantial tonnage of mill products. Further, recoverable aluminum 
in aluminum-bearing scrap appears to have been absorbed. 

Prices of standard grades of primary aluminum remained unchanged 
throughout the year at the levels reached in 1942. Late in the year 
fractional cent increases became effective for most of the major 
aluminum-base alloys in response to advances in the cost of alloy 
metals. There was a considerable range in quoted secondary metal 
prices, and at the year end some grades commanded premiums over 
corresponding primary grades. 

World production declined to an estimated 750,000 metric tons in 
1946 from 887,000 tons in 1945. 

Aluminum ores, alumina, and aluminum salts are discussed in the 
Bauxite chapter of this volume. 


PRODUCTION 


Primary.—Domestic virgin aluminum production (409,630 short 
tons in 1946) was 17 percent less than in 1945 and only 45 percent of 
the 1943 peak. Nevertheless, this output was indicative of aluminum’s 
ec enhanced position as an engineering and constructional metal. 

or & quarter century through 1939, the average annual rate of 
roduction increase was less than 5,000 tons. From the depression low 
in 1934 through the first war year, 1939, the apparent rate of increase 
was 20,000 tons a year—a rate then greatly surpassed to 1946. The 
recent accelerated growth of the aluminum industry is perhaps more 


Production of primary aluminum in the United States, 1941-46, by months, in 


short tons ! 

Month 1941 1942 1943 1944 1945 1946 
AA EE 21, 800 32, 250 60, 650 84, 750 48, 650 24, 750 
IA oie eege Sg 19, 500 30, 100 55, 600 74, 400 45, 650 22, 254) 
MP n o rie dose cci 8 22. 200 34, 400 64, 600 80, 200 53, 100 26. 000 
April EE 8 900 35, 000 66, 800 77, 800 51, 600 25, 900 
BEE 25, 200 37, 200 72, 850 76, 450 52, 000 24, 850 
III L“ 25. 800 30. 500 74, 150 66, 400 47, 500 27, 800 

e NN AA A A oe 27, 000 45, 000 78, 450 67, 550 47, 900 35,7 
Po c casto A E d 27, 900 48, 950 81,350 61, 650 45, 800 39, 850 
o A 27, 600 49, 550 86, 400 47, 450 31, 600 41,100 
hh AN 29, 500 54, 150 94, 050 48, 400 25, 000 45, 000 
November. og oe oc a a nae ce rr TÉ 29, 000 55, 000 91, 350 44, 450 20, 800 46, 300 
December. „800 i 93, 600 46, 850 24, 000 50, 700 
Total: Preliminary. ................ 309,200 | 521,100 | 919,850 | 776,350 | 493,600 410, 250 
Fil ri ecuas 309,067 | 521,106 | 920,179 | 776,446 | 495,060 409, 630 


! Monthly data 1941-July 1946 from produre reports to War Production Board and its successor., Civilian 
Production Administration. Monthly data August-December 1946 and final annual figures 1941-46 from 
reports to Bureau of Mines. 


clearly shown by comparison with growth in industrial production. 
The index of production for 1939 was 109 and that for 1946, 170, an 
increase of about 56 percent. With the average production of alumi- 
num for the same base period as 100, the index for 1946 is 328, an 


oe of 228 percent or closely four times that of industrial output as 
a whole. 


Federal Reserve Bank indexes of physical volume of industrial production, 1935-39= 100, are used herein. 
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After termination of active warfare in 1945, the output rate had 
dropped to the 1941 level and remained there for the first half of 1946 
owing to a combination of circumstances. (See accompanying table 
of production by months, 1941-46.) These included: Technical prob- 
lems connected with a change-over to classes and types of products 
fitted to civilian use; the overhanging threat of great stocks of metal 
in various forms, estimated to have been over a million tons; and, at 
the beginning of the year, the unsolved problem of disposal of Govern- 
ment-owned plants, some of which were among the country’s low-cost 
producers and others noncompetitive primarily because of excessive 
power costs. Further retardants were strikes within the aluminum 
industry and particularly the coal and steel strikes. 

War-spurred technologic advances made many new alloys availa- 
ble; new production and application techniques were developed, and 
many thousands of workers were trained therein, while a multitude 
of fabricators and consumers became conversant with the properties 
and characteristics of the metal and its alloys and found them adapta- 
ble to a great diversity of products. Not the least in importance were 
the growing availability of the basic material, primary aluminum 
(accompanied by serious shortages of other nonferrous metals) and its 
relative price decline. (See section on Prices following.) The sur- 
plus stock threat was greatly relieved when it was found impracticable 
to return much of the crashed or obsolete aircraft scrap from the 
zones of military operations. Obviously, however, that potential 
source of usable material will restrain world primary production until 
absorbed. Further, the massive Government stocks have been re- 
leased substantially as markets developed. Industrial reconversion 
had so far advanced by late spring that aluminum demand grew 
rapidly, but output did not pace it. Until October, when raised to 
85 percent, only 60 percent of soda-ash needs could be met, and 
power supply became inadequate in some regions. In addition, mill 
capacity, notably for sheet, was insufficient to satisfy the demand. 
Despite the many hindrances, virgin-metal production was above a 
550,000-ton annual rate in the last quarter of 1946 and in December 
topped a 600,000-ton rate. Production in 1947 is expected to be in 
that range. 

The year 1946 was also notable for a reconstitution—economic and 
geographic—of the aluminum industry that grew out of the antitrust 

roceedings instituted in 1937 against the Aluminum Co. of America. 

he courts freed the company of other charges but adjudged it guilty 
of a monopoly of primary ingot production as late as 1940. In 1939 
&nnual aluminum-reduction capacity, all Alcoa, was estimated at 
175,000 tons. In 1940 the Reynolds Metals Co.— already an out- 
standing foil roller—entered the reduction field, adding about 80,000 
tons capacity, and early in 1941 first cast ingots. At the same time 
Alcoa embarked on a 300-million-dollar self-financed expansion pro- 
gram which at completion raised its ingot capacity to about 330,000 
tons. In 1941 and in 1942 the Government through the Defense 
Plant Corporation instituted plant-construction programs that 
originally called for additional primary capacity of about 625,000 tons. 
Subsequent plant expansions and improved performance of potlines 
brought the total United States capacity, according to the War 
Assets Administration, in 1944 to slightly less than 1,164,000 tons, of 
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which about 57 percent or 668,000 tons was in DPC plants. From 
completion to their closure by the end of October 1945, the nine 
Government- and privately-owned plants were operated by Alcoa, 
Reynolds, and Olin Corp., whose operating shares of total capacity 
in 1944 were respectively 91.3, 6.9, and 1.8 percent. 

Under the terms of the Surplus Property Act and rulings of the 
Attorney General, Alcoa was prohibited from acquiring any of the 
eventual surplus Government plants that would tend to perpetuate 
its adjudged monopoly. Attempts to induce other companies to 


Rated annual capacity of alumina and aluminum plants in the United States at the 
end of 1946 ! 


Alumina (from bauxite) Aluminum ingot 
Percent of— Percent of— 
Company and plant Thou- Capacity Thou- Capacity 
sands wned or sa wned or 
of short. 9 "| Total | of short| H Total 
leased hy ea leased by 
12 pao- ns capac- 
private it private it 
compan- y compan- y 
ies ies 
Aluminum Co. of America: 
Mobile, d - 650 27 ¿3 AAA .. eae le 
East St. Louis, Ill. 420 17 A CCAA ⅛˙•m 8 
Alcoa; Ten / VE ðͤ „ EEN 
Vancouver, Was „4 ũö44 deiere 
Massena e, EE EE ĩͤ w 8 330 51 37 
CC A, A RA EA 
Niagara Falls, Ne Y socio AA rr 
/ 2nd a es ees 1, 070 44 44 330 51 87 
Reynolds Metals Co.: 
Hurricane Creek, Ark. ........ LL LLL... 778 32 Oe. eevee VE EE E 
Listerhill, Ala `, 100 4 4 50 7 6 
Troutdale, , sv ðͤ iliius calis exte 70 11 8 
Jones Mils; e e o a 39 6 4 
Longview, e AA A 8 31 5 4 
NN 878 36 36 190 29 22 
Permanente Metals Corp.: 
Baton Rouge. Laa 500 20 I A 8 e 
Spokane (Mead), Wash ee] eee 109 17 13 
Tacoma, Wash- een ͤ ß xk AAA O 20 3 2 
Tollos ela 500 20 20 129 20 15 
Total capacity owned or leased by private com- 
y A EEN 2, 448 100 100 649 100 74 
War Assets Administration: 
Los Angeles (Torrance), Calif. i 00 MAN 10 
da i Fa AAA, DA cw weios PM. Rl ener 6 
Massena (St. Lawrence), N. xd¶¶ꝝL s.. . 6 
r y y ake, Nature ce 36 1o noni 4 
Total unleased Government capacity $... a faao 00000 faaan . 26 
Total United States z—ꝛꝛꝛ le. 2, 448 100 100 883 100 100 


! Data from WAA First Supplementary Report to Congress on Aluminum Plants and Facilities, Feb. 


12, 1947, except for aluminum ingot capacity of Aluminum Co. of America and Reynolds Metals Co. fur- 
nished by those respective companies. 


! Entire plant under lease option to Reynolds Metals Co. Option exercised for one-half only because of 
power shortage. Option on remainder may be taken up in 1047. 


3 Placed in standby condition in September 1944; now used as a warehouse. Some equipment transferred 
to Troutdale and Spokane. It was announced in February 1947 that Asarco Aluminum Co. had submitted 
a bid to operate 32, 000 short tons (2 pot lines) of the plant's annual capacity. 


* Placed in standby condition October 1944. Currently used for storage. Lack of cheap power prevents 
manufacture of aluminum. 
$ Plant closed October 1944. Some electrical equipment removed to Troutdale and Spokane. Aluminum 


Co. of America has option to lease and in February 1917 was reported to have submitted a bid to purchase. 
6 In addition there were Government-financed high 


“COS t ] ts t : S De A e f 
and Burlington, N. J. (54,000 tons), now largely dismantled. . 
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eter into competition were unsuccessful until January 1946, when 
Alcoa granted royalty-free licenses to use its patented combination 
process for the treatment of low-grade (high-silica) bauxite. It 
further agreed to furnish alumina and bauxite, respectively, to 
Reynolds and to the Permanente Metals Corp., a newcomer in the 
industry (Olin Corp. withdrew when the Government-owned plants 
sere closed). Between January 4 and August 16 all DPC plants 
vere declared surplus; and by May 29, 1946, the most economic 
Pants, except one, having over 40 percent of the Government total 
capacity were disposed of to Alcoa competitors, generally on a lease- 
purchase basis. The accompanying table shows the distribution of 
both alumina and ingot capacities at the end of 1946. 

It is to be noted that there are now three large integrated compan- 
ies in the field and that Alcoa owns but half of the virgin-metal facili- 
tes, There remains, subject to later disposal, about 234,000 tons 
capacity in modern plants. A fourth company, Asarco Aluminum 
Co., had made unaccepted offers for alumina and reduction plants and 
early in 1947 proposed to acquire a part—two potlines—of the Los 
Angeles (Torrance ) DPC plant. A striking element of the accom- 
plished industry redistribution is the geographical transition. Be- 
fore the war virtually all facilities lay east of the Mississippi. Now 
approximately 40 percent of metal capacity is concentrated in Wash- 
ington and Oregon, about 5 percent may be added in California, and 
about 5 percent is in Arkansas, leaving approximately one-half in 
its former location. A good share of fabrication has shifted west- 
um and it is expected that alumina plants will soon show & like 
trend. 
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Secondary production 


Dec 1.—Trends in domestic primary and secondary production and world production of aluminum, 
1915-46. 


— —T . ne a S us 


116 MINERALS YEARBOOK, 1946 


SecondaryJ—The dearth of primary metal that developed during 
1946 markedly influenced secondary operations. Although total re- 
covery of secondary aluminum was 278,073 short tons compared with 
298,387 tons in 1945 and the peak output of 325,645 tons in 1944, pro- 
duction of remelt aluminum ingot was large and in October reached a 
near record level of 21,000 tons. Worthy of note was the exceptionally 
high ratio of secondary to primary output of about two-thirds, whereas 
in the 5- and 10-year periods ending with 1939 the ratio was about 
40 to 45 percent—a ratio likely again soon to be approached, as the 
wrecked aircraft and other scrap supply has diminished greatly and 
other sources of old scrap were well cleaned up during the war. 

Recovery comprised 2,075 tons of pure metal (98.5 percent), 274,068 
tons in aluminum alloys, 597 tons in brass and bronze, 504 tons in 
zinc-base alloys, 266 tons in magnesium alloys, and 563 tons in chem- 
ical compounds. Secondary ingot production was 207,574 tons com- 
pared with 198,426 tons in 1945. Purchased-scrap consumption in 
1946 was 344,472 tons, an increase of 6 percent above that in 1945. 
Of the quantity used, 143,836 tons or 42 percent was old scrap (10 
percent in 1945), and 200,636 tons or 58 percent was new scrap (90 
percent in 1945). Notable compared with 1945 were declines in con- 
sumption of alloy sheet (45,866 tons or 34 percent) and borings and 
turnings (69,355 tons or 67 percent) and a 563-percent (89,105 tons) 
rise in aircraft scrap. Remelters, smelters, and refiners used 69 per- 
cent of the scrap; primary producers, 29 percent; and foundries and 
other manufacturers, 2 percent. Additional information is given in 
the chapter of this volume, Secondary Metals—Nonferrous. 


CONSUMPTION AND USES 


The apparent consumption of primary aluminum derived by the 
algebraic summation of production, net imports, and changes in pro- 
ducers’ stocks was 461,877 tons in 1946, down 42 percent from 1945. 
As indicated in the 1945 chapter of this series, the extraordinary war- 
time movement of Canadian aluminum to this country materially 
distorted the apparent consumption. Up to 1941 net foreign trade 
was small and consequently had little effect on calculated consump- 
tion. In that year Metals Reserve Company first contracted with 
the Aluminum Co. of Canada for purchase of primary metal that 
finally totaled over 680,000 short tons. The first deliveries—about 
8,000 tons—were made in 1941. Up to midyear 1943 the greatly 
expanded domestic fabricating facilities and special export needs— 
largely lend-lease—fully absorbed deliveries. Thereafter some stock 
accumulated in Canada (about 80,000 tons at the end of 1943). In 
1944, with the industrial contraction that followed the successful 
invasion of western Europe, domestic production and imports exceeded 
needs, and Government stocks of Canadian metal in the United 
States grew to 73,555 tons by the year end. During 1945 imports 
from Canada were extraordinarily large but were not fully absorbed 
because of the cessation of war demand, with a resulting increase in 
Government-held stocks in the United States to 173,857 tons. With 
the advance in industrial reconversion, accompanied by pronounced 
shortages of other metals, aluminum demands sharply rose after mid- 


3 All figures for 1946 are preliminary. 
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year 1946. They were met in part by allocations of 113,990 tons 
from Government stocks, leaving 71,760 tons for future disposal. 
The Civilian Production Administration as early as May 1946 reported 
a civilian deficiency of 35,000 tons and by October estimated it at 
190,000 tons, with only about 119,000 tons then available for alloca- 
tion; hence, it is expected, that the year-end inventory will be depleted 
early in 1947. If adjustments are made corresponding to the above- 
named Government stock changes, apparent consumption for 1944—46 
would be, respectively, 671,072, 696,918, and 575,687 tons. (See 
modified curve on accompanying chart.) 
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FIGURE 2.—Trends in imports, exports, and apparent consumption of aluminum, 1915-46. 


Production, imports, exports, and apparent consumption of primary aluminum and 
production of secondary aluminum in the United States, 1942-46 


Primary aluminum Secondary aluminum 


Year Production Apparent 


oni Short tons | Value? 


Short tons Value (short tons) 
1942...........- 521,106 | $151, 371, 000 112, 112 588, 969 196, 464 | $57, 446, 074 
y esos 920,179 | 265,380, 000 136, 581 877, 349 313,001 | 90,546,352 
1944...........- 6,446 | 222, 416, 000 ; 744, 627 325, 645 | 93, 264, 728 
i ccs 495, 060 140, 864, 000 334, 125 797, 220 298, 387 85, 297, 005 
1940600. , 630 115, 812, 000 42, 607 461, 877 278, 073 78, 639, 044 


1 Data not available on fluctuations in consumers’ stocks. Withdrawals from producers’ stock totaled 


55,320 tons in 1944 and 26,334 in 1946 additions to producers’ stocks totaled 5,502 tons in 1942, 60,787 in 1943, 
and 26,224 in 1945. 


3 Based upon average price of primary aluminum as reported to Bureau of Mines. 


During 1946 the consumption pattern of aluminum was indicative 
of a substantial shift to peacetime from war applications that at their 
peak were estimated to be about 85 to 90 percent in the field of trans- 
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port, with the bulk to airplanes. It may be noted, however, that the 
present pattern reflects an invasion of application fields of competing 
materials that may be lost in part when they again become freely 
available. This was marked in home and building construction. The 
Aluminum Co. of America has compiled, especially for the Bureau of 
Mines, the following percentage industry distribution of orders for 
1946, with comparable immediate prewar period averages ? shown in 
parentheses: Transportation (air, land, and water), 9 (29); ma- 
chinery and electric appliances, 10 (15); cooking utensils, 13 (14); 
electrical conductors, 8 (10); building construction, 29 (8); foundry 
and metal working, 19 (4); food and beverage, 3 (6); chemical, 2 (5); 
ferrous-nonferrous metallurgy, 3 (5); and miscellaneous 4 (4). The 
foregoing figures may not fully parallel the whole aluminum industry’s 
distribution but do show marked changes in the general use pattern. 
As pointed out elsewhere, a large part of the increase in the construc- 
tion field is likely to be lost when the usual materials again become 
available. That, however, may be offset in part by further growth 
in electrical uses and by maintenance of the quantity used for castings 
and extrusions. 


STOCKS 


During 1946 producers’ stocks of primary aluminum declined 
26,334 short tons to 14,722 tons, and Government stocks available 
for allocation dropped 113,990 tons to 71,760 tons. Data on con- 
sumers’ stocks are not available but were probably near minimum 
inventories. 


PRICES 


Of much significance in the widening industrial acceptance of alumi- 
num and its future hold on markets has been its downward price trend. 
For more than 20 years there has been no price increase. At the be- 
ginning of World War II (1939), the base price for 99.0-99.5 percent 

rimary aluminum ingot stood at 20 cents a pound delivered, but 
our price reductions brought it to 15 cents a pound by October 1, 
1941. This became a maximum under the General Maximum Price 
Regulation of April 1942. It remained effective throughout 1946, 
although Office of Price Administration had suspended control Au- 
gust 30,1945. A price differential of 1 cent in favor of pig was set by 
the principal producer late in 1942. This became the OPA ceilin 
early in 1943. This price course and current stability stand in marke 
contrast to the general price level that has risen sharply since 1940 
and strikingly so to the trend of other nonferrous metal prices in the 
latter half ob 1946. As regards copper, with which aluminum was 
increasingly competitive, there was a notable reversal in position when 
in November, for the first time in history, its pound price exceeded 
that of aluminum. Up to the time this chapter was prepared—April 
1947—the disparity continued to be accentuated. Inasmuch as about 
half the demand for aluminum is elastic and there is little evidence of 
an early return to prewar price relationships, aside from other favorable 
factors, it appears probable that the growth in demand for aluminum 
may continue to be more rapid than before the war. 


3 Bee Minerals Yearbook, 1940, Review of 1939, p. 650. 
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FIGURE 3.— Trend in average quoted prices of aluminum, 1915-46. Price is for No. 1 virgin 98-99 percent 
at New York through 1929. Thereafter for 99-percent-plus virgin ingot, as reported by American Metal 


Market. 
FOREIGN TRADE * 


In 1946 foreign trade in aluminum and products approached, but 
still remained substantially above, the 1935-39 average level. Im- 
ports of crude and semicrude metal (excluding scrap) were slightly 
more than one-eighth the peak receipts of 1945. Canada furnished 
41,623 tons, of which about 18,500 tons were for Office of Metals Re- 
serve account, and brought the wartime commitments to an end. 
The remainder was received from the United Kingdom. Scrap 
receipts were by far the highest of any year since separate reporting 
was begun in 1939 and, in fact, exceeded the total imported in 1939-45, 
Much of the material was wrecked aircraft scrap. Canada was the 
source of 6,100 tons; the United Kingdom, 6,755 tons; Italy, 1,310 tons; 
and seven other countries the remainder, 328 tons. 


Aluminum imported for consumption in the United States, 1944—40, by classes 


1944 1945 1946 
Class 
dort Value 9 value ey Value 
Crude and semicrude: 
Metal and alloys, crude............ 100, 315 |$29, 736, 189 | 332, 437 896. 931,816 | 41,487 | $9, 986, 327 
SOTA A AA 1,7 145, 053 5, 168 511,824 14, 493 1, 766, 298 
Plates, sheets, bars, eto 654 348, 740 1, 688 846, 203 1, 120 483, 474 
102, 753 | 30, 229, 982 | 339, 203 | 98, 289, 843 57, 100 12, 236, 099 
Manufactures: 
Bronze powder and powdered foil.. 20 16, 887 1, 884 747, 905 5 5, 289 
Foil less than 0.006 inch thick...... 31 35, 716 100 91, 527 57 61, 287 
Leaf (534 by 554 Inches jj LLL LL] eee (1) 641, 796 
Table, kitchen, hospital utensils, 
JJ K 1 2, 631 6 13, 906 14 47, 334 
Other manuſactures (3) 37, 437 (3) 205, 486 (2) 74, 447 
(2) 92, 671 (2) 1, 058, 824 (1) 830, 153 
Grand total (3) 30, 322, 653 (2) 99, 348, 667 (2) 13, 066, 252 


1 Leaves: 12,735,571; equivalent in pounds not recorded. 
2 Quantity not recorded. 


Exports of crude and semicrude aluminum (excluding scrap) were 
nearly three times as large as in 1945 but were less than one-tenth 
those of the record year 1944. As usual, much of the imported 
material, predominantly metal and alloys, reappears for export as mill 


* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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products and manufactures. This was especially notable in 1946, 
when the value of exported ingots, slabs, and crude was only 1% per- 
cent of the total export value. Of these exports, 144 tons went to 
Cuba, 133 to Brazil, 124 to Argentina, and 330 to the Netherlands. 
The remainder, 376 tons, was distributed among 19 countries in lots 
ranging from a few pounds to 82 tons. Of the 640 tons of scrap ex- 
ported, Canada received 379 tons and Mexico 135. The remainin 
126 tons were divided among 11 countries. Plates, sheet, bars, aad 
rods were shipped to 63 countries, of which 15 took about 87 percent 
of the total, as follows: Canada, 1,515 tons; Mexico, 1,038; Guate- 
mala, 698; Honduras, 426; Costa Rica, 697; Cuba, 704; Colombia, 
359; Venezuela, 2,600; Peru, 307; Chile, 436; Brazil, 497; Philippine 
Republic, 2,860; China, 357; British East Africa, 536; and Union of 
South Africa, 504. 


Aluminum exported from the United States, 1944-46, by classes 


1944 1945 1946 
s Short Sh Sh 
0 ort ort 
tons Value tons Value 10118 Value 
Crude and semicrude: 
Ingots, slabs, and erude 133, 089 839, 027,310 | 2,209 $617, 588 | 1,107 $305. 072 
o eda uude ER 413 54, 466 802 102, 657 640 120, 522 
Plates, sheets, bars, et. 55,019 | 34,496,958 | 3,532 | 2,343,995 | 15, 587 9, 706, 350 


—— _o — | | | ————— 
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Manufactures: 


Tubes, moldings, or other shapes 5,224 | 7,999, 206 815 640,352 | 1,338 1, 130, 786 
Table, kitchen, and hospital utensils- 25 40, 383 177 313,225 | 1,860 3, 419, 792 
Foil and lea... 1,634 | 1,411,531 | 1,306 | 1,512,119 | 1,794 1, 570, 334 
Powders and pastes (aluminum and 
aluminum bronze) (aluminum con- 
LONE eu ee ho ³ A 12,443 | 5,489,895 | 4,214 | 2,065,398 435 473, 770 
Other manufactures................... () 1, 250, 373 (1) 2, 270, 072 (i) 3, 557, 427 
(i) 16, 221, 388 (1) 6, 802, 066 (1) 10, 152, 109 
Grand total..........-.------------- () | 89,800, 122 | om | 9,805306 | () | 20,254,053 


1 Quantity not recorded. 


INDUSTRIAL DEVELOPMENTS 


Much of the technologic progress reported in 1946 was an outgrowth 
of wartime developments induced by the exacting demands of air- 
plane designers. In general, they related to enhanced mechanical 
properties and bettered fabrication processes that have furnished 
materials and techniques adaptable to a broader range of applications 
than was considered possible a few years ago. 

The wider use of continuous-billet casting has made possible the 
production of larger and stronger rolled, forged, or extruded sections. 
Die casting expanded at the expense of sand casting, furnishing 
products to close tolerances that reduced or, in some instances, even 
eliminated machining. Likewise there was & marked growth in 
production of extrusions, not only of &luminum alloys but of pure 
aluminum-clad alloys. 

The shortage of the usual materials for building construction, espe- 
cially for housing, brought forth new composite materials in which 
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aluminum sheet was the surface element; or, in the form of foil, an 
insulator. A wide range of decorative or protective coatings—in 
color and enamel as well as electroplated chrome or nickel—were made 
available for architectural or structural use. Although developed just 
before the war, aluminum-coated continuous steel strip was first 
produced commercially ih 1946; the material appears likely to displace 
galvanized sheet in some uses, such as for ducts. New aluminum 
paints also appeared, and production of nails grew rapidly. Alumi- 
num electric transmission cable was in strong demand. Aluminum 
electric wire for house and building installation entered the market, 
paving received Underwriters Laboratories, Inc., approval in Sep- 
tember. 

In the transportation field aluminum greatly extended its use, 
especially in marine applications, such as in boats and as superstruc- 
ture, funnels, lifeboats, ladders, interior trim, and furniture for large 
vessels. The Aluminum Co. of America had designs made for 7,780 
and 10,280-ton all-aluminum bauxite-ore carriers and put into service 
three medium-size passenger-freight vessels having aluminum upper 
works. Another striking unique use of the metal was the construction 
of a 100-foot-span railroad bridge near Massena, N. Y. New bearin 
alloys suited to high temperatures and heavy pressures were reported, 
as were high-strength, heat-resistant alloys for use in jet turbine 
engines. uminum-copper-beryllium heat-treatable alloys and simi- 
lar alloys with cobalt were developed. For secondary metai recovery, 
the Reynolds Metals Co. developed an improved sloping-hearth 
furnace capable of taking large airplane wing or body sections and 
producing high-quality ingot from unsegregated scrap. 


WORLD REVIEW * 


World output in 1946 was about 14 percent below that in 1945 and 
approximately 40 percent of the peak reached in 1943. In that year 
the Axis and the Axis-dominated countries accounted for more than a 
quarter of the world's total equivalent to roughly two-thirds of the 
world output in 1946. In 1946 Germany and Japan no longer ap- 
peared as primary metal producers and henceforward their share 
may be fully dissipated, with plant and equipment distributed among 
the principal victors. A new world-production pattern thus emerged. 

For the first time since 1939 close evaluation of world production 
has been made possible through receipt of official statistics. The 
revisions shown in the accompanying table show that total output 
moderately exceeded estimates for the war years, to a large extent 
attributable to the high production levels attained in the Axis countries. 

Australia.—The Australian Aluminum Production Commission in 
its first report covering a 14 months' survey ended June 30, 1946, 
concluded that the Commonwealth's resources justified establishment 
of an aluminum industry. An alumina plant with reduction works 
is to be erected in Tasmania, according to the Commission. Aus- 
tralian annual postwar aluminum requirements were estimated at 
6,000 tons. The proposed plant would have an equal excess capacity. 

Austria.—Although a small reduction plant (Swiss-owned) was built 
at Lend in Upper Austin in 1897 and & second one at Steeg during 


$ Unless otherwise noted, metric tons used throughout this section. 
71930060—48——-9 
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World production of aluminum, 1940-46, by countries, in metric tons 
{Compiled by B. B. Mitchell) 


1940 1941 1942 1943 1944 1945 1946 
Rn a EE 6, 675 21, 415 36, 797 | - 45,995 62,100 | 5,250 1, 039 
Brazil (estimatéd)- le s eos E ede eco A A 250 
A EE 99,013 | 194,021 | 308,982 | 449,734 | 419,176 |195, 691 | 175. 449 
A A ] ꝛ„5t yk m (3 (1) 
Formosa (Taiwan) 3.............. 8, 762 12, 547 13, 498 14, 498 9, 201 „ 
Manchuria ))). 5, 026 8, 031 7, 437 | 210,000 3 8, 000 | 1 3, 300 (i) 
a oc Ele one tiom noe 61, 740 63,915 | 345,230 | 346,460 | 326,150 | 37,225 | 47,579 
Germany... i Ss Swen 8 204, 783 212, 266 227, 131 203, 068 191, 000 [320,000 0 
r ee wears oat , 190 4, 980 5, 9, 460 | 413, 190 | § 2, 300 * 687 
IndiB. EE, LEE AA: 3 500 31,300 31,600 | 3 1, 500 (1) 
Italy ns AA teense 38, 790 48, 195 45, 430 | 3 35,000 | 3 45, 000 2, 584 10, 629 
Japan | |... s ss v cese oL 30, 620 56, 080 85, 211 114, 057 88, 254 | $ 5, 404 
Korea (Chosen) 7/77... 1, 481 3, 120 4, 366 12, 529 12, 943 | § 1,243 |..... NOR 
Nor de 27, 780 17, 528 20, 498 23, 514 20,035 | 27,000 | 16,630 
Tt EE tani EMS EH, ß (i) (1) 
BPA ceu cce mt 8 1. 295 1. 120 742 797 206 592 (1) 
Sweden (includes alloys). ............ 1, 563 1, 094 1, 294 3, 572 3,723 | 3,236 (1) 
Switzerland....... 7 28, 000 24, 200 24, 000 | 3 20,000 34, 000 (1) (1) 
„q; y 59. 3 50,000 | 3 55,000 62, 340 | 1 71,000 | 86,310 (1) 
United Kingdom..................... 19, 264 23, 030 47, 528 56, 557 36, 038 | 32, 412 32, 051 
United States 187,100 | 280,383 | 472,737 | 834,768 | 704,376 |449,109 | 371, 608 
Yugoslavia (estimated)............... , 000 2, 000 000 2, 000 1, 000 (1) (1) 
rr 787, 000 1, 023, 900 |1, 404, 400 1, 946, 000 |1, 737, 000 ¡887,000 | 750, 000 


No data available; estimate included in total. 

! Fiscal year ended Mar. 31 of year following that stated. 
3 Estimated production. 

* January to June, inclusive. 

5 June to December, inclusive. 

* January to May, inclusive. 

? Preliminary; subject to revision. 

$ April to June, inclusive. 


the First World War, their combined capacity was only 4,700 metric 
tons when Austria was incorporated in the Third German Realm in 
1938. Internal demand was never large; and most of the production, 
which reached a prewar peak of 4,428 tons (1938), was exported 
mainly to Germany. The period 1939-46 is considered under the 
section on Germany. | 

Brazil.—Attempts to develop aluminum-ingot production in Brazil 
have been unsuccessful so far, although modest mill facilities were 
expanded during the war. Eletro-Quimica Brasiliera, S. A., near 
Ouro Preto, Minas Gerais, poured the first South Ámerican ingot in 
March 1945 but ceased operation in 1946. The annual rated capacity 
was about 2,500 tons, but the maximum production was 3.5 tons 8 
day. "The operation was uneconomic because of high capital charges 
and heavy transport charges on bauxite. It was announced about 
the year end that Aluminium, Ltd., and Brazilian capitalists had 
formed a joint enterprise, Aluminio do Brasil, S. A., with assets over 
$10,000,000. It was proposed to erect an integrated plant with high- 
speed rolling mill and other equipment at Moze das Cruzes about 90 
km. from S&o Paulo. Brazilian aluminum consumption was about 
11795 tons in 1946 but is expected to reach 15, 000 tons in the near 

uture. ; 

Canada.—As in the United States, aluminum production slumped 
to about 40 percent that of the peak war year, 1943; this, however, 
was about double the 1939 rate, when then existing facilities were 
working close to their capacity. In 1946, notwithstanding the strong 
internal demand, the Aluminum Co. of Canada, Ltd., reported domes- 
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tic sales of only about 14 percent of its production, leaving about 86 

ercent for export. This company is reputed to have the world’s 
owest production costs and 8 its parent organization, Alu- 
minium, Ltd., has representation or related subsidiaries engaged 
in various phases of a fully integrated operation in more than 50 
countries. It is, consequently, in a highly favorable position with 
respect to foreign trade, especially within the British Empire. Ship- 
ments to the United Kingdom, which, except during the war has been 
the principal market, were nearly half the year's exports, with about 
20 percent to the United States and the remainder to 46 other coun- 
tries. In the spring of 1946 & contract was made to deliver 215,000 
metric tons to Great Britain by the end of 1947. At about the same 
time the price in Canada was cut to 13.25 cents a pound delivered 
and though raised in November to 14 cents—partly compensating 
for the July dollar revaluation—represents a drop of about 30 percent 
since the beginning of the war despite wage increases of about 50 per- 
cent. Considerable plant modernization or expansion was under 
way during the year, and largely took the form of sheet- and foil-roll- 
ing, GE and extrusion facilities. 

China (Formosa).—The former Japanese plants at Kaohsiung and 
Hualien were placed under the management of the Taiwan Aluminium 
Co., an organization set up by the National Resources Commission 
of China. Both plants were seriously damaged during the war. 
Cost of rehabilitation is estimated to be US$12,000,000. The first- 
named plant, erected in 1936, had a capacity of 12,000 tons yearly. 
Operation ceased in March 1945. The Hualien plant that had a 
capacity of 8,000 tons annually was closed in August 1944. 

France.—Primary metal output rose sharply near midyear and 
averaged closely 165 tons a month above that of the last prewar 
year, 1938. Output was hampered, especially in the first quarter, 
by power,shortages and to some extent by limited fuel supply. Ex- 
portation was resumed, but the short supply held it in the first 7 
months to about 20 percent of the 1938 rate. According to Revue 
d’Aluminium, the percentage distribution of consumption in 1938 
was as follows: Transportation, 59.8 (aircraft alone, 36.3); electrical 
industry, 18.8; household goods, 10.2; and miscellaneous, 11.2. 

Germany.“ Except for a small Swiss-owned plant constructed at 
Rheinfelden, Baden, in 1897, Germany was not an aluminum producer 
until the First World War. Its early recognition of the value of the 
light metal in warfare and as a substitute for scarce copper then made 
it an important factor in world aluminum production. Its real 
ascendancy began with Hitler’s rise to power in 1933. In that year 
its (Altreich or pre-World War II Germany) virgin aluminum capacity 
exceeded 47,000 metric tons. Production, greatly affected by the 
then world-wide depression, was scarcely 19,000 tons; but it was 
nearly one-half that of the United States and put Germany, with 13 
percent of world output, in second place among producing countries. 
At the outbreak of World War II in September 1939, its productive 
capacity had risen to 204,000 tons plus 5,000 tons in Austria. Its 
output in 1939 then reached 195,000 tons, tenfold that of 1933, with 

Most of the data have been derived from Economic Survey of Germany, The Metal Industries, prepared 
by the Economic Advisory Branch, Foreign Office and Ministry of Economic Warfare, London, SE ber 


1944, and from German Aluminum and Magnesium Industries, Office of Military Government for Germany 
U. 8.), (FIAT) Final Rept. 601, November 1946, 
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an added 4,000 tons from former Austria, and with 28 percent of 
world production (about 710,000 tons) superseded the United States, 
whose output was only four times that of 1933, as the premier pro- 
ducer. Plant expansion and new construction were continued almost 
to the end of the war; and near the close of 1944 capacity of Altreich 
plants was about 256,000 tons, with about 74,000 tons more in former 
Austria where, at Engerau, a 20,000-ton plant was under construction. 
Production of virgin metal, however, reached a peak in 1942, com- 
prising 227,000 tons in old Germany and nearly 37,000 tons in the 
Austrian area, together less than 20 percent of world production. In 
1944 Austria’s share had increased to 52,000 tons, whereas in Germany 
proper, as Allied air attacks became more successful, production 
dropped to 190,000 tons. In the final year of the war, as Germany 
itself became the battleground, production virtually ceased. 

War damage to plants appears to have been moderate; but parts, at 
least, of some were soon removed, and others are about to be dis- 
mantled or distributed as reparations. At the time of the Allied occu- 
pation about 45 percent of the capacity was in the Russian zone, 22 
percent in the British, about 17 percent in the United States, and 16 
percent in the French zones. In the Austrian area all operating plante 
are in the Western Powers' zones but the partly completed Engerau 
plant is in the Russian-controlled section. The location, capacities, 
and peak output, in thousands of metric tons, of the various virgin 
metal plants are shown in the accompanying listing. 


Primary aluminum plants, location, capacities, and peak output in Greater 
Germany, in thousands of metric tons 


Capacity Maximum à 
report ccupation 
Plant and location output and zone 


— a a a — 


. Bitterfeld, gs 


1 38. 4 38. 0 ( 
enn, oo sede ME CDL 11.0 11.0 11.3 01041) Do 
3. Lauta, SAXONY ðv 62.8 62. 8 56. 8 (1941 Do. 
4. Lünen (Lippewerk) Westphalia. 32.5 32.5 | 33.8 (1943) | British. 
5. Grevenbroich (Erft werk) ũ ꝛꝛ c ll ll lll. 23. 0 23.0 24. 2 (1938) Do. 
6. Mundenheim, Palatinate... Lc L cc cL ll ll...- 5 5 4 (1942) | French. 
7, Rheinfelden, Bade!!! os 29.0 39.0 25. 8 (1942) Do. 
A. Töging, er 45.0 45.0 45. 0 (1940) | American 
9. Ranshofen (Mattigwerk) Austria 32.4 61. 8 38. 0 GEN Austrian 
10. Steeg, A Ed WEEN 2.2 2.2 2.1 (1941 o. 
11. Lend, . ³ð PSEE MEE 8.0 8.0 7.9 (1942) Do. 
Total Greater German 284.8 | 327.2 | 264. 0 (1942) 


In addition to the foregoing, there were aluminum-silicon alloy 
plants at Lauta, 3,500 tons (aluminum content), and at Horrem, 
Westphalia, 2,600 tons. The latter was to have been removed to 
Schürding, Austria, in 1944. There were 13 large and nearly as man 
smaller secondary recovery plants, all in the Altreich Whose distri- 
bution and approximate capacities in 1944 were as follows: Russian 
zone, 7 plants (66,000 tons); British zone, 12 (56,000 tons); and United 

tates zone, 5 (22,000 tons). Their prewar (1938) output was about 
1 01 0 tons compard with less than 6,000 tons in 1933 and a maximum 
Ve 103,000 tons in 1944. Secondary recovery in Austria was usually 
nesligible but was perhaps 2,500 tons late in the war period. 
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Primary plants (numbered 3-5 and 8-9 in the accompanying table) 
having 70 percent of the total capacity in 1944, were owned or operated 
by the Vereinigte Aluminium Werke (VAW), & concern organized in 
1917 with half State and half private capital. Of the others, 1 and 2 
were controlled and operated by I. G. Farbenindustrie and 7 by the 
Swiss Aluminium Industrie, A.G. Of the reclaim works two (27,000 
tons) were in the hands of VAW and one (18,000 tons) was owned by 
I. G. Farben. 

In October 1946 it was announced that 85 nonferrous metal plants 
in Germany proper were approved for reparations by the Allied 
Control Council in Berlin. Allocation will be made between the Inter- 
Allied Reparation Agency and the U. S. S. R. Those given the first 
group will be partitioned between 18 western nations. About 45 of 
the plants had been partly or fully engaged in the manufacture of 
alumina, primary and secondary metal, alloys, or wrought and cast 
products. Primary plants numbered 4-5 and 7-8 are included. Of 
plant 7, only the part built since 1933 was subject to allocation. 

Consumption and other data are given in the accompanying table.’ 
Estimated distribution of primary metal consumption, by use, in 
1936 was as follows: Transportation, 19 percent; military use, 3 
percent; electrical machinery, 7 percent; other machinery, 8 percent; 
wire and cable, 18 percent; household goods, 7 percent; foil, 9 percent; 
other fabricators, 12 percent; and miscellaneous, 17 percent. Even 
roughly comparable flgures are not available for the war years. The 
large proportion going to wire and cable was striking. In 1943-44 it 


Aluminum plant capacity, EE consumption in Greater Germany, 


[In thousands of metric tons] 
1943 1944 1945 
Capacity, 
Altreic 203. 8 258.3 | 258.3 
Austria 5.2 75.0 | 275.0 3 75.0 
Total 1| 209.0 333.3 | 333.3 3 
Production, primary 
Altreich 161.1 | 195.1 203.6 | 192.2 315.6 
Austria 4.4 4.3 46.0 52.1 5.2 
Total 165.6 | 199.4 240.6 | 244.3 (7) 
Secondary $ 34.8 48. A 128.4 | 163.2 5 12.0 
Net imports 10.9 4.5 80.5| *77.9 (y) 
Consumption: 
Primary 176.6 | 204.0 248.8 | 268.5 8 
Secondary 59. 8 C) 129.0 | 200.6 
Total 236. 4 () 877.8 | * 469.1 (e) 


Includes aluminum content of Silumin“ alloy (4.2 in 1938-39, 6.1 thereafter). 

: 1 12855 tons anne AD rio ge Austría, plant under construction. 
anuary-February only. r not av e. 

$ Distribution between Altreich and Austria not available after 1937 but virtually all from Altreich. 

5 Estimated by eee author. 


* Includes exports. 


7 Figures given in the original documents were compiled from various official and industry sources after 
the war. he severa] seriés were not, as pointed out by the authors, always comparable or continuous and 
showed some simple arithmetical errors and in part contained some estimates. Up to 1942-43 the data ve 
not fully adequate; thereafter an attempt made to standardize and improve statistical procedures remove 
most of the conflicting series. The reported figures may not be accurate but are believ ed to be 5 
tive. In view thereof and as figures contained herein were taken from numerous original tables, minor 
discrepancies between text and tables, or therein, remain unreconciled. 
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accounted for 12 to 14 percent of the primary aluminum used for 
semimanufactures and between 14 and 19 percent of the total alu- 
minum (primary and secondary) so used. Use or allocations for the 
armed forces in 1940-43 appear to have been within the range 74 to 
81 percent of the total consumption or supply. About 4 to 5 percent 
was for export and the remainder for civilian use, but much of that 
indirectly benefitted the military forces. 

On the whole, German processing methods did not differ widely 
from those in use in the United States. There may have been greater 
relative use of Soderberg electrodes, and continuous billet casting 
was more widely employed. An interesting alternating use of a wire 
mill for drawing copper and aluminum was noted. Considerable 
experimentation on methods of raising the quality of secondary metal 
recovered from alloy scrap were carried out. The three-layer re- 
refining process used at the Grevenbroich plant produced, it was 
claimed, 90 tons monthly of 99.99 percent aluminum. Similar refining 
cells were being installed at Ranshofen. Other methods using zinc, 
mercury, or lead for alloying with the scrap followed by distillation 
were also tested but were not applied on a commercial scale. In the 
zinc process the first major separation of the alloy components is 
accomplished by filtration. 

Hungary.—Since Hungary was occupied by Soviet armies and has 
become, at least de facto, & satellite of the U. S. S. R., informationon 
aluminum production has been scant. For the first 5 months of 1946 
production was said to have been 687 tons, compared with a reported 
bauxite output of 18,000 tons. 

India.—The first consequential metal production was in 1943 by 
the Aluminium Co. of India, Ltd., an associate of the Aluminum Co. 
of Canada, from the reduction works near Alwaye, Travancore, 
with rolling mill and fabricating plant at Belur near Calcutta. Ca- 
pacity was about 1,500 tons yearly and was said to have met India’s 
needs. Consumption has increased greatly, and the plant is to be 
increased to a 5,000-ton annual level as soon as power is available. 
Alloys will be made. A wire mill—the first in India—also is to be 
set up in Travancore. The Aluminium Corp. of India, Ltd., had con- 
structed an alumina plant at Asansol, Bengal, by 1941, but was unable 
to complete a reduction works owing to the war. It, however, came 
into operation in 1946 at about a 1,000-ton yearly rate, with further 
expansion planned. 

Italy.— Except for moderate damage to pot lines and electric 
installations at Porto Marghera (Swiss-owned), Italian metal plants 
suffered little during the war. The Mori and Bolzano plants of the 
Montecatini group resumed production, as did the smallest at Borgo- 
franco (Aluminium, Ltd.). Output in 1946 was 8,000 tons, compared 
with 2,600 tons in 1945. 

Japan.—Under current plans aluminum-reduction works in the 
Japanese home islands having a rated capacity of about 138,000 tons 
are to be dismantled or distributed among the four major war victors 
as partial reparations. The ultimate distribution has not been 
made public. Scrap-treatment plants may be permitted to operate. 

Norway.—The Norwegian Parliament decided to complete con- 
struction of the aluminum works near Aardal, western Norway, 
originally undertaken during the war by the Germans. The State 
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will participate to the extent of 60 percent, with the remainder taken 
up by private capital. Power is now available. Production costs 
have been estimated at slightly more than £70 a ton. The initial 
annual capacity of 12,000 tons, to be operative in 1947, subsequently 
will be increased to 24,000 tons. This will double Norway’s prewar 
capacity of about 30,000 tons; nearly all will be available for export, 
as internal consumption is about 4,000 tons. In 1946 exports were 
approximately 10,500 tons, of which 4,000 tons went to France, 
2,200 tons to the United Kingdom, and 1,900 tons to Denmark. 

U. S. S. R.—Press reports state that the aluminum industry is 
expanding rapidly in the Urals. Sections of the Bogoslovsk plant 
are in operation, and by 1950 it is scheduled to produce one and a 
half times as much as the whole country’s prewar output. The 
Volkhov Aluminium Zavod has resumed production, but present 
capacity is believed to be not more than half that of the prewar figure 
of about 15,000 tons. Considerable progres also has been made in 
rehabilitating power sources damaged or destroyed during the war. 

United Kingdom.—Consumption of aluminum in 1946 set a new 
peacetime record, roughly 20 percent above that of 1945 and (for 
primary metal) 265 percent of the 1938 use. The major shortage 
was in rolled products, largely induced by the allocation to the exten- 
sive Government-fostered aluminum house-building program. In this 
industry phase, sheet and strip production exceeded the peak wartime 
rates, 40 percent going to housing.e In 1945 orders for 54,000 tempo- 
rary aluminum houses were placed with five former aircraft manufac- 
turers. The program was slow in getting under way, but by late 
November 10,000 had been erected. Production rate was then about 
500 weekly and was expected to reach 1,200 in February 1947. About 
2.6 tons of aluminum, much of it secondary, are required per house, 
and the present cost is £1,365; both elements are substantially above 
original estimates. The Government now proposes to extend the 
application to permanent two-story residences, prototypes of which 
have been erected, and to schools. 

Although the Ministry of Supply lifted controls on purchase and 
consumption of aluminum and De t alloys as of August 1, 1946, it 
remained the sole distributor of virgin metal. Price changes by the 
Ministry have occasioned considerable comment. Reflecting the cost 
of Canadian aluminum purchased in 1945, the British price was cut 
to £85 a long ton (15.27 cents a pound). According to an official 
statement, sales at that price involved a loss to the Treasury, as it was 
below cost of purchases under earlier arrangements and the price then 
paid for British supplies. In April 1946, after the new Canadian 
contract was made, the price was dropped to £67 (12.04 cents a pound), 
which was raised to £72% (13.09 cents) in September, correspond- 
ing to theupward revaluation of the Canadian dollar. 'The Minis- 
try admitted that this was considerably below the cost of domestic 
metal. It was estimated that, at the 1946 production level, the subsidy 
to the domestic producers was £500,000 or more (about 2.7 cents & 

ound). 
j In 1946 primary production was 32,051 metric tons and secondary 
49,370 tons. Approximate consumption of virgin metal was 120,900 
tons and of secondary 39,600 tons. 


Antimony 


By RICHARD H. MOTE 


GENERAL SUMMARY 


DOMESTIC antimony industry in 1946 was characterized 
by a marked upturn in prices during the latter part of the year 
and a general decline in new supplies. The price of domestic 

antimony metal in less than carlots remained at 15.84 cents a pound 
until the removal of Office of Price Administration ceilings November 
9, after which the price rose to 29.62 cents in two successive increases. 
Imports of antimony ore slumped 60 percent to the lowest level since 
1935, owing to exhaustion of U. S. Government-owned stocks in South 
America accumulated during the war years. A threefold increase in 
metal imports and a 30-percent rise in the over-all antimony content 
of domestic ore production failed to offset the drop in ore imports. 
As a result, private and Governmént stocks were drawn upon to meet 
consumer demands. At the end of 1946 stocks of antimony ores and 
concentrates held by smelters and manufacturers were up slightly; 
but both Government and mine stocks had dropped precipitously, 
making a net stock decline of 37 percent from the end of 1945. Do- 
mestic consumption of primary antimony dropped 32 percent in 1946. 
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Fiaure 1.— Trends in world production, 1910-44, and§UnitedfStates tmports and range in New York price 
of antimony, iI 910-46. 
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Salient statistics for antimony in the United States, 1942-46 


— —— | Ee | E qpE 3 EE Ig 


Production of primary antimony: 
Mine (antimony content) 
Smelter (antimony content) 
Production of antimony at secondary smelters 


, 2, 505 
21, 000 12, 457 


short tons. 17, 148 19, 115 
Imports for consumption: 
Antimony in ore do.... 22, 043 5, 903 
Needle or liquated antimonß do. -.b. % E AA MA 8 
MCU Ali ENEE do.... 627 2, 503 
Exports of antimony ore, metal, and compounds 
short tons. 333 462 
Consumption of primary antimony. .......... do.... 25, 761 17,515 
Average price of antimony at New York: 3 
Chinese (nominal) cents per pound.. 18. 50 16. 50 
ATIHeLiCil. ³ðV ĩðV a. sched E do.. 15.84 17.31 


E short tons 29, 200 27, 400 


1 Figure not available. 
? Primary antimony available for consumption; data not strictly comparable with figures for subsequent 


years. 
3 American Metal Market. 


Antamony remained one of the few metals under Government 
allocation, as the provisions of War Production Board General Prefer- 
ence Order M-112 were continued through 1946. Details of Order 
M-112 and amendments can be found in the Antimony chapters 
of Minerals Yearbook, 1942 through 1945, 


DOMESTIC PRODUCTION 
MINE PRODUCTION 


Six mines are known to have produced ores in 1946 from which 
antimony was recovered compared with 8 in 1945 and 11 in 1944. 
Although the production of ore and concentrates dropped 7 percent to 
13,962 tons, the antimony content increased 30 percent above the 
1945 level. Only 42 tons or 2 percent of the antimony content of all 
ores &nd concentrates produced in 1946 were from ores mined solely 
for antimony, the remainder being contained in ores mined partly 
for other metals. 


Antimony-bearing ores and concentrates produced in the United States, 1942—46, 
in short tons 


Antimony content Antimony content 


Year Gross Gross 
weight | Quan- | Average weight | Quan- | Average 
tity percent tity percent 
AA 8 6, 980 2, 944 42.2 || 1048 e 1, 930 12.9 
KN EE 16, 785 5, 556 33. 1 1bd940. 22d cesses 2, 505 17.9 


——— 3, 50 4, 135 35.1 


Idaho.—The mines of Shoshone and Valley Counties yielded 98 per- 
cent of the total domestic mine output of antimony in 1946. The 
Yellow Pine mine of the Bradley Mining Co. in Valley County, by far 
the most important producer, recovered antimony from & low-grade 
antimony-gold ore assaying 1.25 percent antimony and 0.08 ounce 
gold and 0.6 ounce silver per short ton. During 1946 the Yellow 
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Pine flotation mill was modernized—including the installation of a 

300-ton-per-hour crushing plant—and converted from tungsten-ore 

milling to antimony-gold-ore milling. Mill capacity at the end of 1946 

was approximately 2,400 tons of ore per day. Other Idaho antimony 

producers in 1946 were the Sunshine Mining Co. Sunshine mine and the 

55 d' Alene Mines Corp. Mineral Point mine, both in Shoshone 
ounty. N 

Nevada.—Tony Romano shipped antimony ore to a smelter from 
his mine in Lander County during 1946. 

Oregon.—S. J. and E. P. Merrick operated their Jay Bird mine in 
Jackson County and produced 10 tons of ore containing about 50 
percent antimony. 

Washington.—Zenith Mines, Inc., shipped several cars of antimony 
ore to Midvale, Utah, from its mine in Stevens County. 


SMELTER PRODUCTION 


Primary.—In 1946 primary antimony smelters consumed 13,029 
tons of antimony in raw materials, including 12,801 tons in ores and 
concentrates, and produced antimony metal, oxide, and sulfide con- 
taining 12,457 tons of antimony, a decline of 41 percent from 1945. 
The Bureau of Mines is not at liberty to publish individual statistics 
on these three intermediate primary products. 

Ores and concentrates consumed at smelters and manufacturers' 
plants in 1946 contained 17,685 short tons of antimony—4,164 in 
sulfide concentrates, 3,886 in metallurgical-grade sulfide ore, 3,656 in 
chemical-grade sulfide ore, and 5,979 in mixed or oxide ore. 


Antimony metal, alloys, and compounds produced in the United States, 1942—46, 
in short tons 


Antimonial lead produced at primary lead refineries Alloys 


Antimony content produced 


Total ondary 


From prom for- From 


domestic ; 
cign ores ? scrap 
ores ! Quantity | Percent | Temelters 
(62 2, 396 871 257 3, 524 6.8 18, 200 
63, 515 1, 591 494 1, 286 3, 371 5.3 15, 483 
57, 902 2, 015 $42 1,813 4, 670 8.1 15, 886 
56, 495 1, 749 243 2, 156 4, 148 7.3 17, 148 
50, 480 1, 231 226 1, 828 3, 285 6. 5 19, 115 
1 Includes primary residues and small quantity of antimony ore. 


? Includes foreign base bullion and small quantity of foreign antimony ore. 
3 Figure not available for publication. 


The Texas Mining & Smelting Co., Laredo, Tex., continued to be 
the principal producer of antimony in the United States. The Texas 
plant, which operates almost exclusively on oxide and mixed oxide- 
sulfide ores imported from Mexico, was purchased on December 31, 
1946, by the National Lead Co. 

. Harshaw Chemical Co. continued to produce oxide and metal at 
its El Segundo, Calif., plant. During 1946 the capacity of the smelter 
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was increased to 1,000 tons of antimony concentrates (50-percent 
grade) per month. 

Production of antimonial lead in 1946 at domestic primary lead 
refineries declined 11 percent from the 1945 output. The 1946 pro- 
duction contained 3,285 tons (6.5 percent) of antimony dived as 
follows: From domestic ores 37 percent, from foreign ores 7 percent, 
and from scrap 56 percent. A detailed discussion of antimonial lead 
production is contained in the Lead chapter of this volume. 

Secondary.—Recovery of antimony in antimonial lead and other 
alloys from scrap at secondary smelters and by remelters in 1946 
totaled 19,115 tons, an increase of 11 percent over the 17,148 tons 
similarly recovered in 1945. Plates, grids, and sludge from discarded 
storage batteries continued to be the main source of secondary anti- 
mony. A detailed review is contained in the Secondary Metals— 
Nonferrous chapter of this volume. 


CONSUMPTION AND USES 


Primary antimony consumed in the manufacture of metallic prod- 
ucts declined 7 percent in 1946, whereas the quantity used for non- 
metallic products dropped 56 percent, thus markedly changing the 
use pattern of approximately equal consumption in these categories 
that existed during the war years. Cancellation of Government war 
contracts for flameproofed textiles was largely responsible for the 
sharp decline in antimony consumption in nonmetallic products. 
Antimony used in the production of porcelain enamel frits and 
sodium antimonate was approximately double the quantity consumed 
in 1945. The use of antimony in type metal and solder continued to 
increase during 1946. 


Industrial consumption of primary antimony, 1943-46, in short tons ! 


Metal products: 


INIA Z—ömn’•mAun 4, 827 
Bearing ne and aman Veces 2, 886 
Battery metal... 1, 084 
Type metal- nooo y K 1, 903 
Cable covering 79 
Sheet n 218 
EE EE 233 
Collapsible tubes and foil.............------------- 121 
NO AA 30 
SS ⁵³ÄV•(•a•aͥ 281 

Total metal produetsꝛzʒ—ö wp ü ꝓ ꝓ c eese. 11, 682 

Nonmetal products: 

Flameproofed textiles. 97 
Paints and lacquers..............-.---------------- 1, 662 
Frits and ceramic enamels H 1,814 
Glass and potter 351 
Sodium antlmonate e 1,358 
Antimony trichlorid LL LL Lll LLL Ls. 106 
Ammunition primers HH 15 
Jö... 88 25 
dd ]³’ ꝛ ä yd 425 

Total nonmetal produetss . 10, 329 5. 853 

Grand total... 19, 508 17, 515 


Compiled from monthly applications filed with War Production Board and Civilian Production Admin- 
stration by approximately 400 consumers requesting allocation of antimony raw materials, 
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STOCKS 


Stocks of the antimony raw materials—ores, concentrates, metal, 
oxide, and sulfides—held as mine stocks, by industry, and in Govern- 
ment stock piles declined 37 percent from 21,958 to 13,943 short tons 
of 9 antimony. | 

Stocks of antimony in ores and concentrates held by smelters and 
manufacturers on December 31, 1946, were 21 percent greater than 
at the end of the previous year. Government stocks and mine stocks, 
however, decreased 78 and 96 percent, respectively. Antimony con- 
tent of oxide on hand decreased 17 percent. 


Stocks of primary and intermediate raw materials in the United States at year end, 
1945—46, in short tons of contained antimony 


Dec. 31, 1945 Dec. 31, 1946 


Raw materials NE a iad a 
us- |Govern- ndus- |Govern- 
try ent Mine | Total try ieni Mine | Total 


Ores and concentrates............... 


Metallic antimony. ................- 1,975 | 2,929 |........ 4, 
Antimony oxid PN" (rat BE EE 1, 967 
Antimony sulfide (needle and pre- 

pte? II DE 8⁴ 


— | MÀ | —áá——À | ce ff M uLꝛ4 | MH ——À 


10, 237 | 3,364 | 21,958 | 9,165 | 4,632 146 | 13,943 


Antimony ores and concentrates stocked at smelters and manufacturers' plants at 
end of year, 1942-46, in short tons of contained antimony 


Ore and concentrates 1942 1943 1944 1945 1946 
Chemical-grade sulfide ore 860 338 794 935 373 
Metallurgical- e sulfide oro 763 415 405 907 1, 147 
Mixed or oxide ore Lc cL ll ll llli. 1, 139 920 990 500 4 
Sulfide concentrates. ................................ 11,128 1, 484 855 1, 904 3, 212 

3, 890 3, 157 3, 044 4, 246 5, 139 


1 Includes 50 tons in tetrahedrite concentrates. 


PRICES 


The Office of Price Administration New York price of domestic 
brands of antimony, 99.5 percent minimum, in less than carlots re- 
mained at 15.84 cents a pound until the removal of ceiling prices 
November 9. On November 12 the quotations jumped to 24.88 cents, 
and on December 17 the price advanced to 29.62 cents. Likewise the 
price of domestic metal in bulk, f. o. b. Laredo, Tex., rose from 14.50 
cents to 23.50 cents per pound on November 12 and again on Decem- 
ber 17 to 28.25 cents. The London price of metal, 99 percent mini- 
mum, remained at £105 a long ton. 
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Average monthly quoted prices of antimony, prompt delivery at New York for less 
than carlots, 1942—46, in cents per pound 


Chinese brands (duty paid)! American brands 1 


Month 
1942 
Bois GIE 
ebruary.......... ; 

March. ............ 16.50 | 16.50 
April. 16.50 | 16.50 
J 16.50 | 16.50 
June 16.50 | 16.50 
Jar 16.50 | 16.50 
August 16.50 | 16.50 
September......... 16.60 | 16.50 
AAA 16.50 | 16.80 
November 16. 50 10.50 
mber 16. 50 16. 50 
Average......| 16.50 | 16,50 


! From American Metal Market, nominal. 
3 Metal Statistics, 1947, p. 577. 

Quotations for antimony ores and concentrates, according to 
E&MJ Metal and Mineral Markets, remained at $2.10 to $2.20 a 
short-ton unit for the 50- to 55-percent grade; $2.15 to $2.20 for 58 
to 60 percent; and $2.20 to $2.30 for 60 to 65 percent until November, 
after which the prices advanced in two successive increases to $3.60 
to $3.80, $3.80 to $4.15, and $4.00 to $4.35 for the respective grades 
&t the end of the year. 'The London price for 60-percent sulfide ore, 
which was 13s. 6d. a long-ton unit at the beginning of the year, rose 
to 15s. 6d. in May and closed at 17s. 6d. following & further advance in 


September. 
FOREIGN TRADE! 


Imports of antimony ore declined 60 percent in 1946 to the lowest 
level since 1935. Antimony metal imports, however, were the largest 
since the record year 1941 and 314 percent greater than in 1945. 


Antimony imported for consumption in the United States, 1942-46 


Type | Antimony ox- 


Needle or liq- 
Antimony ore uated antimony Antimony metal meral gr^ Gei eres 
anti- 
m 


Antimony content 


— | aceite | menter m | iD | coe | on, eS | — — | eee | rR | ES 


3 Estimated antimony content; for gross weight and value, see Lead chapter of this volume. 
3 Less than 1 ton. 


iF on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 
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Antimony imported into the United States, 1945-46, by countries ! 


Antimony ore Antimony metal 


Antimony content 


Country 
Bn Value 
ort 
ions Value 
1945 

BOINA ts 11,348 | $2, 282, 401 |..........|.......... 
11111! ⁰²¹¹.ꝛ eee EE 1, 564 313, 1414 . 
0 ͥaſdadſſſdſͥ O Ad y ( WEE $168, 228 
eee, A 17 2,070. AA es 
E oe a o a dt ES a a os 8,303 | 1,778,770 |..........]. ) 
Peru E A hes ⁰ ²¼ç mu 8 1, 443 240, 088 13, 329 
Union of South Africa 61 19 00% oe Ae ces 

22, 736 4, 641, 036 181. 557 

1946 

Bolivia . ts 8 758 / RUS 
E A ⅛o¹¾tt mqʒ a et OK A 39 100 A Baa hs 
ORIN HE Pe ete AA 8 587, 401 
Hd”, 8 14 8 MA u 86 
JORDON EE, WEE A. WEE 237, 207 
I oss ete e ee ev 8 18, 306 5, 031 !. BEES 
Pert oio ccu suu co ᷑ĩ7½ꝶ 6D npe ce DR e teen ae 93 48 8,040 |..........]....-....- 
SIBI A tat ie ec E NE 31 21 5 // A 


H E ET UN 


19, 744 5,905 | 1,324,117 2, 593 824, 668 


1 d include antimony imported for immediate consumption plus material entering the country under 


nd. 
? Imports shown from Chile probably mined in Bolivia or Peru and shipped from a port in Chile. 


The gross weight of domestic antimony materials exported in 1946 
was 462 tons, of which 3 tons were ores &nd concentrates and 459 
tons metal and alloys. 

Reexports of foreign materials included 139 tons of metal and 
alloys (gross weight) and 16 tons of ores and concentrates. 


Foreign antimony (regulus or metal) exported from the United States, 1942-48 


Year Short tons Value Year Short tons Value 
1019. ae en ͤ K () 51811948 coc. 463 $141, 301 
II (1) 200 191060 139 43, 197 
E 18 5, 445 


Less than 1 ton. 


WORLD REVIEW 


World production of antimony in recent years, insofar as data are 
available, is shown in the accompanying table. 
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World production of antimony, 1939-46, by countries, in metric tons ! 
[Compiled by B. B. Mitchell] l 


Country 


N onn America: 


South America: 
Argentina....................... 


——— UlW⸗ e o T o mem eege mem sm si 


——u— — 32 


Asia: 
Born » British.................. 


Japan EE 
Korea (Chosen)................. 
i urkey (Asia Minor) 


! Approximate recoverable metal content of ore produced, exclusive of antimonial lead ores; 92 percent of 
reported gross content is used as basis for calculations in nearly every instance. Burma produces antimony, 
but data on production are not available. 

2 Estimate. 

3 Data not available; estimate included in total. 

‘Includes antimony content of antimonial lead. 

3 Includes Northern Territories and Sub-Carpathia; in addition beginning in 1941 includes Eastern Hun- 
gary and Transylvania; and beginning in 1942 includes Southern Territories. f 

$ Data represents areas designated as Free China during the period of Japanese occupation. 

? January to June, inclusive. 

8 Fiscal year ended Mar. 20 of year stated. 

? Preliminary data for fiscal year ended Mar. 31 of year following that stated. 

10 April to September, inclusive. 

11 Estimated by the author of chapter. 


Bolivia.—Total exports of antimony concentrates from Bolivia in 
1946 were 7,676 metric tons compared with 6,102 tons in 1945. 

China.—Data on antimony production in China are withheld under 
strict Government control of the industry. Output is believed, 
however, to have increased sharply under the impetus of Government 
subsidies. A recent report on the mineral resources of China ° esti- 


mates Chinese antimony reserves as follows: 
Antimony metal 


Province: (metric tons) 
Hass ce oe eee y 3, 723, 040 
Kueichow, Kwangsi, Kwangtung, Yunnan, 

I ³o˙· 500, 000 
Total EE 4, 223, 040 


3 Juan, Vel Chow, Mineral Resources of China: Econ. Geol., vol. 41, No. 4, pt. 2, June-July, 1946, 
pp. 444-447. 
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France.—All antimony ores obtained from French mines in 1946 
were used in the manufacture of antimony oxide. About one-half 
the domestic demand for antimony metal was met by imports, and 
the remainder of the metal used was smelted from ores imported 
from Algeria and French Morocco. 

Honduras.— The El Quetzal mine near San Augustin de Copan, 
which shipped antimony to the United States during the war, ceased 
production in September 1946 because of high transportation costs. 

A shipment of 15 long tons of antimony ore assaying 64.95 per- 
cent antimony is reported to have been made late in 1946 from a 
claim near La Union, Department of Olancho. 

Spanish Morocco.—Cia. Espanola de Beni—Mesala produced 110 
metric tons of antimony concentrates during the first half of 1946, 
all of which were exported to Spain for treatment. 

Turkey.—Antimony concentrates produced in 1946 totaled 123 
metric tons (containing an estimated 50 percent antimony). 

Union of South Africa. During the first 9 months of 1946, a total 
of 3,428 short tons of antimony concentrates was produced, and 
virtually all was exported. 

United Kingdom.—During 1946 the United Kingdom imported 
10,474 long tons of antimony concentrates. Domestic consumption 
of antimony metal totaled 5,623 tons, of which 1,300 tons were used 
in battery manufacture, 438 tons in other antimonial lead alloys, 
646 tons in bearings, 2,590 tons in oxides and compounds, and 649 
tons in miscellaneous uses. Consumption of antimony metal scrap 
totaled 3,199 tons, 64 percent of which was used in antimonial alloys. 


Arsenic 
By RICHARD H. MOTE 


GENERAL SUMMARY 


RODUCTION of white arsenic in the United States declined to 
the lowest level in 20 years, principally the result of prolonged 
labor strikes at nonferrous smelters where virtually all domestic 
arsenic is recovered as a byproduct. Imports of white arsenic and 
metallic arsenic increased 5 and 79 percent, respectively, but did not 
offset the sharp drop in domestic output. Thus, in order to meet the 
consumer demand, industry stocks were reduced by 80 percent and 
Government stocks of nearly 2,000 short tons were entirely consumed 
by the end of March 1946. Heavy infestations of cotton-leaf worms, 
white-fringed beetles, and soybean caterpillars created a demand for 
calcium arsenate insecticide substantially in excess of supply. A 
similar supply problem in lead arsenate insecticides would have 
occurred had not the demand been materially reduced by killing spring 
frosts, which caused widespread damage to the domestic fruit crops. 
Price ceilings on white arsenic and arsenicals were removed in mid- 
Kei and quotations on all compounds had increased by the end of 
e year. 


Salient statistics for white arsenic in the United States, 1942-46 


y A=A AAA r | UE ERE OE 


Production short tons.. 36, 094 24, 349 10, 211 
Imports for consumption...........-.....-.--- do.... 9,965 | 13,149 1 
Esports EE do.... 2, 401 858 
Consumption .........-----.-.------------- eee do.... 43,500 | 338,100 | 427,800 


! Exports by producers only. 
Data not available. 

! Apparent consumption. 

‘Producers’ shipments, shipments from Government stocks, plus imports. Total not comparable 


with 1945. 
DOMESTIC PRODUCTION 


The domestic arsenic output is largely & byproduct of the smelting 
and refining of complex copper and lead ores, and the quantity of 
arsenic produced is directly related to the outputs of these metals. Of 
the five smelters that recovered byproduct white arsenic during 1946, 
four were closed by labor strikes di ing most of the first half of the 
year; as a result, domestic production lumped 58 percent below the 
1945 output to the lowest level since 1926. Producers of arsenic.in 
1946 included the American Smelting & Refining Co. at Tacoma, 
Wasb., El Paso, Tex., and Murray, tah; Anaconda Copper Mining 
Co. at Anaconda, Mont.; and the Uni States Smelting, Refining 

7 


798065—48——-10 13 
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Mining Co. at Midvale, Utah. No white arsenic was produced by 
Jardine Mining Co., Jardine, Mont., from its arsenic-gold-tungsten 
ores in 1946, but a stock pile of several hundred tons of material 
averaging about 75 percent AsO; remained on hand during the year. 
Sodium arsenite solution for weed killer was produced directly from 
Canadian cobalt-nickel concentrates by the shepherd Chemical Co., 
Cincinnati, Ohio. 


White arsenic produced and sold by producers in the United States, 1942-46 


Crude Refined Total 
Year Produc- Sales Produc- Sales Produc- Sales 
ie „ dn . — 12 
short short short 
tons) 1 | Short value | tons) | Short Value tons) | Short value 
198420 25, 658 27, 981 |$1, 198, 424 3, 023 3,057 |$161, 942 28, 681 31, 038 |$1, 360, 366 
1943. 26, 269 27, 588 | 1, 251, 790 4, 933 4,835 | 267, 916 31, 202 32, 423 | 1,519, 706 
ee 31, 182 29, 159 | 1,370, 602 4, 912 5, 313 | 326, 217 36, 094 34,4 1, 696, 819 
194555. 21. 358 22, 180 | 1,041, 614 2, 991 2, 630 | 155, 447 24, 349 24, 810 | 1,197, 061 
1046............- 8, 981 10, 885 581, 328 1, 230 1, 591 97, 091 10,211 12, 416 678, 419 


1 Excludes crude consumed in making refined. Includes crude white arsenic equivalent of compounds 
made directly from ores, flue dust, and speiss as follows: 1942, 290 tons; 1943, 172 tons; 1944, 443 tons; 1945, 


112 tons; 1946, 180 tons. 
CONSUMPTION AND USES' 


1 Partly estimated. 

Apparent consumption of white arsenic in the United States in 
1946 was approximately one-third less than in 1945. More than 
half of the arsenic consumed is utilized in insect-pest control of food 
and fiber crops. Lead arsenate is used primarily to protect apple 
trees against the codling moth and other fruit orchards, home gardens, 
and ornamental trees against various chewing insects. Calcium 
arsenate is utilized principally to combat the boll weevil in cotton 
fields, but a little is used with paris green in controlling potato bugs 
and cabbage “worms.” 

Data are not available on the total domestic consumption of the 
various arsenic insecticides and fungicides in 1946. The general 
demand for these products greatly exceeded the available supply, 
however. Although the boll-weevil infestation in the cotton-growing 
areas of the Southern States was not as severe as in former years, the 
abundance of other cotton insects, such as cotton-leaf worms and 
white-fringed beetles, created a demand for calcium arsenate that 
exhausted farmers’ and dealers’ stocks. The critical supply situation 
was partly relieved by the transfer of calcium arsenate stocks in the 
Northern States to the infested cotton areas. Calcium arsenate was 
extensively used in 1946 for the control of soybean caterpillars. 

Lead arsenate requirements for the fruit industry in 1946 were 
below normal, due in part to the increasing use of DDT as a substitute 
for lead arsenate and in part to the widespread killing frosts in the 
late spring, which prevented fruit crops from ripening and thus 
eliminated the necessity of pest control during the 1946 growing 
season. 


A new British insecticide, benzine hexachloride, according to 


American field tests, is more effective than calcium arsenate in the 
! Sclence News Letter, vol. 49, No. 18, Mar. 30, 1946, p. 203. 
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control of cotton boll weevil. Results of the tests suggested, however, 
that benzine hexachloride is not as effective as calcium arsenate or 
DDT for the control of bollworms. 

Sizable quantities of arsenic are utilized in the preparation of weed 
killers, large quantities of which are used on railroad rights-of-way. 
Organic compounds are competitive when selective weed killing is 


Arsenic is also used in the manufacture of glass, lead-base alloys, 
dyestuffs, cattle and sheep dips, wood preservatives, and poison bait 
and in the Thylox purification of industrial gases. Demand for 
arsenical pharmaceuticals has declined with the advent of the peni- 
cillin treatment for venereal diseases. A new arsenical drug, p-arseno- 
sophenylbutyric acid, has been developed for use in curing African 
sleeping sickness. Early cases of the disease have been reportedly 
cured in 1 week of treatment. Flexible telephone cables made of an 
improved arsenical lead alloy containing small quantities of tin and 
bismuth were introduced for general use in 1946.“ 


Production of arsenical insecticides, consumption of arsenical wood preservatives, 
and production of arsenical drugs in the United States, 1942-46 


Consumption of wood 
preservatives (pounds) 1 
Production 
of drugs 
Zinc meta- | (Pounds) ? 
arse- | arsenite 


Production of insecticides (short tons) ! 


Lead arsenate 3 Paris green Wolman salts 
100 percen 
as(As04)3) 


— — | eerie | eee |) Geers || — [21 


car — em e mm mm e — 


———— — — 2 em em 


1 Bureau of Foreign and Domestic Commerce, U. 8. Department of Commerce. 
3 Forest Service, U. 8. Department of Agriculture. 

3 War Production Board. 

4 Estimated. 

* January to June, inclusive. 

Data not available. 


STOCKS 


The last of the Government stocks of arsenic and unprocessed 
material were disposed of in March 1946. Stocks of white arsenic 
held by producers dropped 80 percent during the year; and stocks of 
arsenates, particularly calcium arsenate and paris green, are believed 
to have declined similarly. 

l PRICES 


The quoted price for white arsenic, according to Oil, Paint, and 
Drug Reporter, remained at 4 cents a pound until Government con- 
trol of prices was relinquished in midyear, after which the price in- 
creased to 5 cents in August and again to 6 cents in early December. 
Price ceilings were removed from lead arsenate and other arsenicals 
in July. Increases in quotations from midyear to year end were as 
follows (cents per pound in carlots): Calcium arsenate, 7 to 8X; lead 
arsenate, 11 to 17%; and paris green 20 to 26. 


3 Science News Letter, vol. 50, No. 7, Aug. 17, 1946, p. 101. 
3 Science News Letter, vol. 50, No. 3, July 20, 1946, p. 40. 
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Producers and Government year-end stocks of arsenic compounds in the United 
l States, 1942-46, in short tons 


White arsenic 
Calcium Lead 


End of year EE arsenate ! | arsenate 3 
Producers ment Total (producers)| (producers) 
104) EE 187 4, 880 2, 2, 223 
KEE a En AA 1, 138 1,018 2, 156 4, 757 4,020 
pec A ĩð tee he T iia teas) 2, 760 3, 5, 789 7, 7, 404 
UE 2, 299 1, 987 4, 286 3 6, 389 3 6, 869 
1040... toa I 471 OI (9 


1 Basis, 100 percent Cas(AsO4).s. From U. S. Department of Commerce. 
2 Acid and basic. From U. S. Department of Commerce. 
3 As of September 30; year-end data not avuilable. 


1 Data not available. 
FOREIGN TRADE * 


Imports.—White arsenic imports in 1946 increased 5 percent over 
1945 but continued SE E below 1937, when imports were the 
highest ever recorded. Of the total 1946 imports, Mexico supplied 
74 ee Peru 17 percent, Sweden 5 percent, and Canada and 
U. S. S. R. each 2 percent. Importation of arsenic from Russia was 
the first ever recorded, and for the first time in several years arsenic 
was received from Sweden. Imports of metallic arsenic in 1946, 
largely from the United Kingdom, were the greatest since 1937. 

Exports.— Exports of arsenicals were 63 percent larger than in 1945. 
Calcium arsenate was exported principally to France (45 percent) and 
Peru (38 percent) and lead arsenate to Brazil (25 percent), Argentina 
(22 percent), Cuba (20 percent), and Union of South Africa (11 per- 
cent). Statistics on white arsenic and paris green exports were not 
separately classified in 1946. 


White arsenic (As,0, content) imported for consumption in the United States, 
1942-46, by countries 


1942 1 1943 1944 
SS Short Sh Short 
or Short or 

to Value to Value tous Value 
Canada 1, 449 |$32, 077 35 | $2, 349 5 $100 
Mexico 14, 901 |859, 836 | 15, 974 |870, 380 7,654 |424, 911 
Fl! % K »» 103 3, 945 2, 306 120, 34 
oon 32322; Een PA WEE, AA SENS EE A ð 


—— ls ss eee fee ss es ss lee ee 444 - fee es ss ss ls we ee wm ew les wm e we TTE Jee wm e ee o e le wee ewe e 


——— —— | — cf i E TN, ef eee 


16, 350 |892, 813 | 16, 112 [876,674 | 9,965 |545,355 | 13, 149 687, 973 | 13,822 | 773, 025 


1 Gross weight; not strictly comparable with later years. 


* Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
M ines, from records of the U. S. Department of Commerce. 
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Arsenicals imported into and exported from the United States, 1942-46, by | 
classes, in pounds 


Class 1942 1946 
Imports for consumption: 
White arsenic (As: Os content 132, 700, 351 |32, 224, 879 19, 929, 608 |26, 297, 962 27, 641, 765 
Metallic arsenic. . cee 6, 854 6, 840 395 51, 501 92, 064 
fsh. ⁰ ⁵ eosin 226, 560 88, 184 
Calcium arsenate. k LL L.Ll... rr pestem c3 
Sheep dip... oeil oo nite eier 272, 540 545 159, 867 1, 460 
ose 0 EE, Wat DAY AAA f eee 
F ) A ⁵ĩðViâV A EC 552 
Exports: 
White arsen ic ) 610, 206 4, 802, 932 | 1, 715, 855 (3) 
Calcium arsen at 3, 941, 722 | 6,384, 2, 411,095 | 3, 499, 625 | 6,877, 347 
Lead arsenate. ....................L ll eee 592, 029 4, 265, 513 | 6,339, 103 | 2, 795, 205 
Paris green (cupric acetoarsenite)........... 171, 644 l, 062, 640 | 1,138, 435 456,811 Q) 


1 Gross weight; not strictly co E evi with later years. 
r Des As reported to Bureau of Mines by the producers; 1943-46: As reported by the U. 8. Department 
of Commerce. 
Beginning January 1, 1946 not separately classified. 


WORLD REVIEW 


The world production record of white arsenic in recent years, insofar 
as data are available, is shown in the following table. 


World production of white arsenic, 1938-48, by countries, in metric tons! 
[Compiled by B. B. Mitchell] | 


Country ! 1938 1039 1940 1941 1942 1943 1944 1945 1946 
Australia (Western Austra- 

Cn: E 4.063 | 1,439 | 3,385 | 3,432 | 2,771 2, 320 2,341 | 2,021 1, 651 
Austria 5. Lees oed eue (2) (3) (2) (2) 36 310 (2) (3) (3) 
Belgium-Luxembourg (ex- 

Dor ts 2,706 | 3, 332 (2) (2) (2) (3) (2) (2) (2) 
Bra o 519 713 1, 088 1,172 900 970 840 962 $ 900 
Canada..._.......-..--.---- 987 790 950 1,605 | 3,562 | 1,430 1, 192 928 
Sinn ! 4100 | 4100 > M A ee (2) (2) 6 © 
as 8 7,578 | 5,993 | 7,034 | 4,792 | 4,882 | 4,837 | 1,704 ` 3) 
Germany................... 82,845 | 31,259 | 31,507 |? 1.393 131,616 |55,604 | (1 8 2) 
Oreec LLL... 77 113 (2) (2) 605 (n O ? d 
EJ! ⁵ A 810 | 1,151 1, 283 541 a 3) 3 a 8 

ee 3,474 | 3, 541 3, 835 506 | 2,093 | ? 2,284 |? 1, 415 (3) d 
Korea (Chosen) 132 (?) (3) (2) (3) (3) (2) 2 
EE 8,804 | 7,063 | 9,268 | 12,844 | 18, 520 | 20,301 | 15,306 | 15, 013 9, 648 
B il 426 4 i0| . 635 | (3) 7 me T "Wé 5^ 
SE 7177 4 
„„ %%%; E d m T E 
Sten Rhodes ia 19 1... . 175 | 1,681 85 215 
FCC 11 e 14 239 303 440 
Sweden Xen 21, 480 (q (2) (3) (2) (3) (?) (?) (3) 
Union ot lll A A eee chert acoso 8 100 12 
United E inpor EE 66 62 134 68 74 98 67 50 (3) 
United States 15,136 | 20, 267 | 22, 664 | 29, 466 | 26,019 | 28,306 | 32, 744 | 22,089 9, 263 


1 Arsenic is also Keiser to be produced in Czechoslovakia, Hungary, Iran, New Zealand, Spanish Moroc- 
co, Turkey, and U. $. 8. R., but data are not available. 

! Data not available; estimate included in total. 

3! Arsenic (As) content of ore mined. 

! Estimate. 

3 Exports. 

y Preliminary Fara for fiscal year ended March 31 of year following that stated. 

ete 
$ Estimated by author of chapter; excludes estimates of countries listed in footnote 1. 
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Canada.—The output of white arsenic in Canada during 1946 
totaled 745,000 pounds, valued at C$39,100, compared with 2,045,730 
pounds, valued at C$130, 909 in 1945. Of the 1946 production, 
420,000 pounds came from Quebec and 325,000 pounds from Ontario. 

China.—Arsenic is produced in China mainly as a byproduct of 
tin mining and subordinately from deposits of realgar and orpiment. 
In Hunan and Kwangsi the arsenopyrite ores recovered from tin- 
arsenic veins are distilted locally to arsenic oxide and sold chiefly for 
production of insecticides. Approximately. two-thirds of the arsenic 
consumed in China comes from this source.“ 

Mexico.—Mexico ranks among the world's leading producers of 
arsenic. Arsenical flue dust is recovered in Cottrell units at lead 
smelters of the American Smelting & Refining Co. at San Luis Potosi 
and the American Metal Co., Ltd., at Torreon. Companies manu- 
facturing arsenical insecticides from white arsenic all located in Mexico, 
D. F., include Fertilizantes de Mexico, S. A.; Cromo Industrial, S. A.; 
Productos Quimicos Mexicanos, S. A.; and General Electroquimica, 

Sweden. Exports of arsenicals, which were prohibited in 1941 as a 
wartime measure, were resumed in 1945. White arsenic containing 
a minimum of 99 percent As¿0, is produced in Sweden by the Boliden 
Mining Co. from crude arsenic containing 70 percent As O:. The 
crude arsenic is obtained as a byproduct in roasting of ore from the 
Boliden mine. In addition to copper, gold, and silver, the ore aver- 
ages 7 percent arsenic. 


3 Juan, Vei Chow, Mineral Resources of China: Econ. Geol., vol. 41, No. 4, pt. 2, June-July 1946. p. 450. 
Lee, James A., Mexico's Chemical Industry: Chem. and Met., vol. 53, No. 6, June 1946, pp. 120-131. 


Asbestos 


By G. W. JOSEPHSON AND DOROTHY I. MARSH 


GENERAL SUMMARY 


N 1946 the demand for asbestos far exceeded the supply. Construc- 
tion and other consuming industries were booming, and they could 
have absorbed more asbestos products than manufacturers were 
able to furnish. Consequently, old plants were expanded and many 
new ones built. Part of this expansion program was undertaken 
with insufficient consideration of the availability of raw asbestos. 

Domestic production of asbestos, principally from Vermont, 
totaled 14,426 short tons in 1946, 6 percent more than in 1945. 
Domestic mines furnished only 3 percent of the asbestos consumed 
in the United States in 1946. Imports reached a record tonnage. 

Most of the chrysotile consumed in the United States is imported 
from Canada. Smaller quantities come from Africa and Russia. 
The imports from Africa were of the longer grades. Before the war 
Russia exported a substantial tonnage of chrysotile, but at present 
her sales to other countries are very small. All of the Russian 
asbestos received in 1946 was classified as crude. 

All of the amosite used in this country for molded and other insula- 
tion products was imported from South Africa. Virtually all of the 
blue asbestos (crocidolite) used in asbestos-cement pipe came from 
South Africa;asmall tonnage came from Australia. The unfavorable 
location of the Australian deposits limits their ability to compete. 

Domestic production of tremolite asbestos for filtering was reported 
from California only. Limited quantities of amphibole asbestos 
were produced in several States. 


Salient statistics of the asbestos industry in the United States, 1945—46 


1945 1946 
Short tons Value Short tons 
Domestic asbestos— 
Produced: 
eee 13, 340 () 
Ampbibole........ e geg Side el 250 (!) 
Total produced .......................... 13, 590 (1) 
Sold or used ucers: 
Dur Mos EE Naat es ET 11, 986 2 $442. 056 
LN c ée Sei 240 3, 089 
Total sold or used by producers 12, 226 ? 446, 045 
Imports nmenutactured). V 374,109 | 16, 284. 915 
Exports (unmanufactured) ....................- 8, 550 837, 175 
Apparent consumption 377, 875 | 315,893, 785 
Exports of asbestos products..............----- (1) 7, 264, 087 
! Figure not available. 
1 Revised 


3 Quantity sold or used by producers, plus imports, minus exports. 
143 
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Among the minerals that will be stock-piled by the Army and Navy 
Munitions Board are some grades of amosite and long-fiber grades 
of chrysotile that ordinarily are obtained from Africa. Funds were 
appropriated by the Congress in 1946; but the purchase program 
remained relatively inactive, owing to the shortage of supply. Stocks 
of asbestos accumulated by the Government during the war were 
being sold to industry and at the end of the year were nearly depleted. 

In accord with the general trend, prices of raw asbestos increased 
in 1946. 

Salient statistics for asbestos in 1945 and 1946 are summarized in 
the preceding table. 

The following table shows domestic output of asbestos during recent 
years according to varieties. 


Asbestos sold or used by producers in the United States, 1942-46, by varieties 


Chrysotile Amphibole Total 
Year „5 


Short tons Value Short tons Value ¡Short tons; Value 


REVIEW BY STATES 


Alaska.—Small quantities of tremolite and chrysotile asbestos have 
been produced in the Kobuk River district in recent years by the 
Arctic Circle Exploration Co., Candle, Alaska, but no output was 
reported for 1946. 

Arizona.— The Arizona Chrysotile Asbestos Co. of Globe was again 
the largest producer in the State. Arthur Enders of Globe purchased, 
milled, and resold asbestos but did not mine in 1946. The Globe 
Asbestos Co. operated the Fiber King mine in Gila County. Total 
sales of Arizona fiber were somewhat lower than in 1945. All the 
asbestos produced in Arizona was chrysotile. The mill of the Globe 
Asbestos Co. was operated part of the last 2 months of 1946. 

California.—The Powhatan Mining Co. (Woodlawn, Baltimore, 
Md.) produced treinolite asbestos near Castella, Shasta County. 
Homer Fenn of Hazel Creek reported production of tremolite from the 
Loma Blanca mine in Shasta County. Production of amphibole 
asbestos was reported also by H. Zimdars and J. Delume of Foresthill, 
Placer County. 

Georgia.—The only asbestos production in Georgia in 1946 came 
from an amphibole mine near Dillard, Rabun County, operated by 
Powhatan Mining Co. of Woodlawn, Baltimore, Md. 

North Carolina.— Powhatan Mining Co. was also the only producer 
of asbestos in North Carolina in 1946. The mine is near Dillard, Ga., 
but is across the State line in Macon County, N. C. 

Vermont.—The Vermont Asbestos Mines Division of the Ruberoid 
Co. (500 Fifth Ave., New York 18, N. Y.) operated its mill, near 
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Eden, three shifts a day. Construction of additional mill capacity is 
being considered, but no major equipment was installed in 1946. The 
company obtains some exceptionally long fiber from its nearby mine; 
but it has not been adapted to spinning uses, and the entire output is 
milled to nonspinning grades. Production was substantially greater 
than in 1945. 


TRENDS IN CONSUMPTION 


The accompanying table shows the domestic consumption of un- 
manufactured asbestos and the value of asbestos products exported 
during the past 10 years. Statistics of asbestos products manu- 
factured in the United States have not been compiled by the Bureau 
of the Census since 1939. 


Raw asbestos consumed in and asbestos products exported from the United 
States, 1937-48 


Raw asbes- 
Asbestos Asbestos 
tos—appar- pr od ue tos—app ar- product gs 
Y ear ent con- E Year ent 2 5 exports 
sumption sumption 
(short tons) (value) (short tons) (value) 


m—— 316,263 | $3, 047,078 111942. m 433, 919 
445, 902 


—— — d 2 2 22 2 —— om ee e ep e rp ee eg e 


— ee oe —— ge eoe oe oeeeel 8&0, VEE | Hs, VOR, Ve | AT ae e ee ee ee eg egeeee ge eee 


——U— ꝗ mm nro mee ge 22 , —— 2 nm 2 —õ 


e e om oros e e onge e eo ee e e e e *- -——— dee o mo ee gem e e e ee 


Asbestos is widely used in industry in such products as pipe cover- 
ing, packing, gaskets, and friction materials; and the building industry 
rovides a large market for asbestos-cement products, floor tile, insu- 
ation, and other uses. The correlation between activity in con- 
struction, general industrial production, and asbestos consumption 
during the past 27 years is shown in figure 1. 


— IN ` 
CNN A E 


industriol production P d 
NS 
FIGURE 1.—Consumption of asbestos compared with total new construction and industrial production, 
1 


920-46. Units are reduced to percentages of the 1935-39 average. Statistics on value of construction 
fon Bureau of Foreign and Domestic Coin merce and on industrial production from Federal Reserve 
d. 
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MARKET CONDITIONS 


Demand for asbestos increased in virtually all consuming countries 
in 1946, and a world-wide shortage developed. European and Asiatic 
factories that were cut off from the major sources of supply during the 
war were in the market for large tonnages of raw asbestos. In the 
past few years, eight asbestos-cement plants have been built in Latin 
America.! Similarly the American asbestos-products industry has 
grown. In 1946 the demand for products was so great that virtually 
all plants could have operated at capacity, but not enough raw mate- 
rial was available. The most acute shortage was of the grades of 
fiber suitable for the manufacture of asbestos-cement products, and 
there was also a severe deficiency in groups 6 and 7. Prolonged 
strikes in the factories of some of the principal manufacturers made 
available a substantial quantity of raw asbestos to the others, but this 
afforded only minor relief. At their present rate of expansion, there 
is little prospect that the mines will be able to satisfy the demand in 
the coming year. As Russian exports of raw asbestos are now very 
small, the burden of supplying the world market has fallen on Canada 
and Africa. 

PRICES 


The prices of asbestos, in common with most other commodities, 
increased during 1946. As quoted in the magazine Asbestos, the 
prices per short ton of Canadian fiber, f. o b. mines, in January were 
as follows, in United States currency: Group 1 (Crude No. 1), $650- 
$750; group 2 (Crude No. 2, Crude Run-of-Mine and Sundry), 
5165-8385; group 3 (Spinning or Textile Fiber), $124-$260; group A 
(Shingle Fiber), $62.50-$90; group 5 (Paper Fiber), $44-$53; group 
6 (Waste, Stucco, or Plaster), $33-$35; and group 7 (Refuse or 
Shorts), $14.50—$30. 

Prices of Canadian asbestos increased after June, and in December 
these figures were quoted: Group 1 (Crude No. 1), $800; group 2 
(Crude No. 2, Crude Run-of-Mine and Sundry), $275-$495; group 3 
(Spinning or Textile Fiber), $155-$286; group 4 (Shingle Fiber), 
$75-$102.50; group 5 (Paper Fiber), $52.50-$59; group 6 (Waste, 
Stucco, or Plaster), $39; and group 7 (Refuse or Shorts), $17.50-$34. 

The prices per short ton of Vermont asbestos quoted in Janu 
1946 were: Shingle Stock Fibers, $62.50-$65.50; Paper Stock Fibers, 
$44-$54; Waste, $33; Floats, $19.50; and Shorts, $14.50-$28.50. 
By December they were: Shingle Stock Fibers, $75-$83; Paper Stock 
Fibers, $52.50-$59; Waste, $39; Floats, $24; and Shorts, $18.50-$35. 


NEW DEVELOPMENTS 


. Many new or improved asbestos products, such as spray-coated 
insulation for corrugated sheets, asbestos ash trays, ironer pads, and 
wine and sugar filters, attracted attention in 1946, but of greater im- 
mediate significance was the growth of some established products. 
In past years there has always been a surplus of the very short fibers 
that are not suited for use in asbestos-cement or paper. However, 


! Asbestos, Acute Shortage of Shingle Fiber Revealed by Survey: Vol. 28, No. 5, November 1946, pp. 2-4 
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this material is satisfactory for floor tile and consequently its status 
has changed unexpectedly. Floor-tile production capacity has in- 
creased so rapidly that not enough short asbestos is being recovered to 
satisfy the need. Equipment is being installed in the mills to increase 
recovery of these waste shorts, and it is expected that the trend in 
milling practice will be toward finer grinding. 

With the shortage of asbestos has come & growth of interest in 
new deposits. There have been several reports of discoveries or 
development of known deposits. From South Africa came a state- 
ment that Stoltzburg Asbestos Holdings, Ltd., was preparing to open 
a mine on farm Stoltzburg No. 202 in the Carolina district.? A mill 
has been erected by Australian Blue Asbestos, Ltd., &t Wittenoom, 
Western Australia, to produce blue fiber.“ A large deposit of amosite 
is said to have been found in Wadi Hafafit in Baramia district of 
Upper Egypt. A deposit that may have practical interest to Ameri- 
can consumers has been found in the Lewis Brook area on the west 
coast of Newfoundland. It has been examined by geologists and is 
believed to be of commercial size. 

The growing desire of foreign countries to develop asbestos-products 
plants may have & considerable effect both on our export market 
and on the demand for r&w asbestos. American companies have 
indicated a willingness to furnish technical and other assistance on 
such projects. 

Interest in substitutes has also increased. "The blending of fibrous 
glass and asbestos tends to relieve the shortage and also often yields a 
product having better properties than either material alone could 
achieve.‘ A fireproof wallboard consisting of cement and treated wood 
fibers is reported to have been developed for interior walls. 

Some companies are interested in the possibility of producing asbes- 
tos synthetically. The Germans claim to have made a low-quality 
amphibole by crystallization from a vapor. Although the venture 
was not a commercial success, the fact that a fibrous product was 
made may have significance for the future. 


FOREIGNITRADE * 


More asbestos was imported into the United States in 1946 than 
in any previous year. Most of it came from Canada, but minor 
quantities of fiber came from Africa, Russia, and elsewhere. Re- 
ceipts from U. S. S. R. totaled about the same as in 1945, but imports 
from South Africa declined sharply. The following table shows 
imports of unmanufactured asbestos into the United States during 
the past 2 years. 


Se South African Mining and Engineering Journal, New Asbestos Property: Vol. 56, No. 2765, February 
p. 594 


1946, p. 594. 

! Asbestos, Asbestos Mill at Wittenoom, Australia: Vol. 28, No. 3, September 1946, p. 10. 

‘Pryor, R. R., Fiberglas and Asbestos: Asbestos, vol. 28, No. 5, November 1946, pp. 8-12. 

$ Figures on imports and exports compiled by M. B. Price, of tbe Bureau of Mines, from records of the 
U.S. Department of Commerce. 
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Asbestos (unmanufactured) imported for consumption in the United States, 
1945-46, by countries and classes 


Crude (including 
blue fiber) Mill fibers Bhort flbers Total 
SEE Short Bhort Short Short 
0 0 0 
tons Value tons Value tons Value tons Value 
1945 
Australia 2 y saci AA A 2 $162 
Canada 780 2083, 858 137, 734 $9, 105, 325, 217, 254 84, 813, 867 355, 768, 14, 213, 050 
Di WEEN 11 05710] REMINDS let een co" 11 1,975 
Southern Rhodesíia........ 2, 545  531,501|........ J RE PO 545 531, 601 
Union of South Africa 13, 247] 1,909,4M /////0%cn;/QhQhQR]] mh sese Hs 13,247| 1,363, 434 
A... 09. CNN SEHEN 2,625) H4, ARD, ce eel 2,6 174, 183 
United Kingdom.......... 1 ! PR A 610 
19, 211| 2, 365, 723} 137, 734| 9. 105. 325 217, 254) 4, 813, 867| 374, 199| 16, 284, 915 
1 

Australia. I/! ĩ³»W.u. GE 1, 804 

BEFA! ³ĩð K ĩ (1) (| MANC FRI EE, O NO 1 
AAA 5211 228,073| 153,002| 10, 362, 252, 288, 550| 6, 604, 040| 442,073! 17, 194, 365 
A EE 313 e A AA EE 31 . 206 
RA cc ae ee 6 4, 320 2 EN EE 8 6, 975 
Southern Rhodesia........ §, 239 723, 381 224 25, EE, leo Ue 5, 463 748, 612 
Union of South Africa 6,050)! AM A A | vele exe 6, 050 574,106 
ETA Ne 2,750) 31432 IA EE GE GE 2, 750 142, 294 
United Kingdom.......... (1) L4) ERES ROA EAI AIR MS OSA l 63 
Wenden.... AS 1 E DEES 7 875 


EN E EN ee 4 |——— 


14, 903, 1, 736, 325) 153, 235 10, 391, 013| 288, 550) 6, 604, 040 456, 688 18, 731, 378 


1 Less than 1 ton. 


The following table shows imports and exports of unmanufactured 
asbestos for 1942-46. 


Asbestos (unmanufactured) imported for consumption in and exported from the 
United States, 1942-46 


Short tons 


II/öͤ; ,. ee 419, 242 | $21, 217. 650 774 $134, 411 
IM o uoc ee Habeas jase sees Bt 440, 255 | 23,053, 524 367 36, 856 
F111 ³ ͤAſ ⁰⁰ 8 383, 049 | 18, 542, 940 475 58, 983 
/ EE v ĩ 8 374,199 | 16. 284, 915 550 837, 175 
WAGs EN 456,688 | 18,731, 378 305, 367 


The following table shows exports of asbestos products in 1945 
and 1946. The value of exports increased 28 percent. 
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Manufactured asbestos products E from the United States, 1945—40, by 
8 


EA ee o € | —ꝛ 


Brake lining: 


Molded and semimolded short tons.. 1,093 | $1, 580, 652 

Not molded............................ linear feet.. 353, 028 236, 099 
Clutch facing number. . 1,360, 846 555, 995 
Paper, mill board, and roll board............ short tons 754 136, 019 
Pipe covering and eement ...................... do.... 1, 825 213, 468 
Textiles, yarn, and pecking.................... do.... 1,665 | 1,994,297 
Asbestos roofln gg squares. 119, 770 676, 898 
Other asbestos manufactures, except roofing. short tons. . 6,047 | 1,208, 100 
Magnesia and manulactures..............--.---- do.... 9, 131 662, 559 


WORLD REVIEW * 


Available statistics of asbestos production throughout the world 
from 1938 to 1946 are shown in the following table. 


World production of asbestos, 1938-406, by countries, in metric tons ! 


Country ! 1938 1939 1940 1941 1942 1943 1944 1945 1946 
gs EE, EEN 110 150 84 51 349 (3) (1) (3) 
Australia: 

New South Wales. 9 38 142 422 353 500 

South Australla 49 46 119 152 04 11 6 7 a 

Tasmania - E A WE 4 7 19 105 281 2 

Western Australia...... 123 279 370 2 121 247 313 | 1,036 a 
Bolivia....................- 21 32 171 1211 3 58 3 313 3 61 
Brazil 120 45 500 313 (3) (3) (3) (2) 
Canada (sales) ............ 262, 894 |330, 642 |313, 504 |433, 492 |398, 669 |423, 831 |380, 349 |423, 559 | 496, 849 
Gr 700 | 18,015 | 20,015 | 20,515 | 20,615 1 (1) (1) (3) 
Cyprus (exports) . .......... 5,668 | 10,377 | 9,673 | 4,874 | 3,128 | 1,186 | 1,983 | 3,125 5, 093 
77 EE MA A . PA 7 240 3 50 55 
Finland b.. 222. eee 6, 422 6, 220 5,337 3, 842 4,679 7,406 7, 733 4,197 (2) 
Fl. 450 (2) (1) (5) (2) (1) (2) 1,016 
French Morocco. IN O PA A 116 182 507 , (3) 
Greece 85 2 (3) (D 2) (3) (2) d 6 
Ee te ET EE 90 266 1 372 514 203 502 (1 1 
Fe O AN A 22 146 312 | 2,450 |........ 3 
e meee cerca a 6,860 | 6,765 | 8,271 | 10,766 | 11,695 |? 7,419 4,811 3 
A ¼5m 8 $1,000 | 1, 000 1, 000 91,526 | 6, 4189, 3952, 659 1. 706 
Kenya Colong 5 (2) (3) 213 307 321 341 389 (2) 
Korea (Chosen)............- 286 (3) (3) (2) (2) 6 4,815 (2) (? 
Madagascar 3 11 a 3 1 q 
New Zealand...............|........]........ ]-...-.-- 43 190 1 a 
Southern Rhodesia......... 53,352 | 52,900 | 50,809 | 40,037 | 50,623 | 52,749 | 52,882 | 51,118 y n 

1 NR QOL RN (NEUES Mc MO A ĩ CNN , 
Bwaziland..................]........ 7,233 | 18,873 | 19,166 | 23,219 | 17,179 | 29,628 | 21,243 | 29,155 
lll ak he ee cee eege 11 35 (2) 
Turkey...............-.--.- 668 88 99 146 295 133 231 138 (2) 
Foo ²˙·¹- ˙ 53 (2) (3) (2) (2) (2) (2) (2) (1) 
Union of South Africa 21,025 | 20,003 | 24,849 | 25,422 | 31,351 | 32,346 | 31,372 | 25, 597 | ^ 13,095 
U. S.B. AN , 000 (3) (?) (?) (2) (2) (2) OI (1) 
United States (sold or used 
producers)................ 9,471 | 14,024 | 18,198 | 22,127 | 14,044 | 5,456 | 6,048 | 11, 091 12, 769 

Venezuela. ................. (2) (f) 20 (2) (2) Q) (2) (3) (3) 


1 In addition to countries listed asbestos is produced in Algeria, Bulgaria, and Czechoslovakia. 
Data not available. 

3 Exports. 

4 Exclusive of sand, gravel, and stone (waste rock only), production of which is reported as follows: 1938, 
2,975 tons; 1939, 3,535 tons; 1940, 5,880 tons; 1941, 7,669 tons; 1942, 7,339 tons; 1943, 6,272 tons; 1944-46 data 
not available. 

5 January to September, inclusive. 

* Includes asbestos flour. ge 

January to June, inclusive. 

* Approximate. 

* Incomplete figure. 


0 Btatistics compiled by B. B. Mitchell. 
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CANADA 


In 1946, output of asbestos in the Province of Quebec, Canada, at- 
tained a new record, 15 percent higher than the one established in 1941 
and 17 percent more than the tonnage reported in 1945. 

To meet the great demand for Canadian chrysotile, the capacities 
of mines and mills are being rapidly increased. When its present 
program of mill expansion and development of underground mining 
is completed, Canadian Johns Manville Co., Ltd., will have increased 
its capacity by 50 percent. The new mine and mill of Flintkote 
Mines, Ltd., 4 miles northeast of the city of Thetford Mines, went into 
production in June 1946. 

The statistics in the accompanying table of Canadian sales of asbes- 
tos were supplied by the Department of Mines of the Province of 
Quebec. 


Sales of asbestos in Canada, 1945-46, by grades 


1945 1946 ! 
Value 
Short tons n Short tons ^ 
verage vera ge 
Total per ton Total per ton 
Grade: 
Crude s 981 $415, 203 $423. 24 741 $334, 646 $51.61 
FAbers....- AN duas 219, 767 | 16, 623, 467 15. 66 228, 234 | 17,174, 712 75. 25 
Shorts 246,148 | 5, 761, 487 23. 41 318. 710 7, 591, 676 23. §2 
466, 896 | 22, 805, 157 48.84 | 547, 685 | 25,101,034 45. 83 
Rock minded 8, 765, 370 | FFC /// AA 
Rock milldoo 00an 6, 459, 813 BBF ,... aes cases 
1 Preliminary. 
AFRICA 


Southern Rhodesia.—In the mineral production of Southern 
Rhodesia, the value of asbestos ranks second only to gold. Some 
is sold to the United States, but most of the exports go to other 
consumers. In 1945 the United Kingdom took 17,499 short tons; 
Australia, 8,192; India 5,115; Belgium, 4,680; France, 3,078; the 
United States, 2,281; Argentina, 2,700; and Sweden, 2,100. Production 
statistics for recent years are shown in the accompanying table. 


Asbestos produced in Southern Rhodesia, 1941-46 


Year Short tons Value | Year Short tons Value 
V 44. 134 £910, 041 | II. 58, 293 £1, 674, 467 
EE EEN 55, 803 1, 4 052194 . 56, 348 1, 788, 396 
FFF 58, 146 1, 673, 025 f CCC 55. 872 1. 676, 503 


Swaziland.—As shown in the table of world production, output of 
chrysotile asbestos in Swaziland has increased rapidly since 1939. In 
1946, production was nearly as great as in the record year 1944. 

e 
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Union of South Africa.—Since 1943, asbestos output in the Union 
of South Africa has declined steadily, and data covering the first 9 
months indicate that this trend continued in 1946. Available statis- 
tics on EE and exports, by Provinces, are shown in the follow- 

e. 


ing tab 
Asbestos produced in and exported from the Union of South Africa, 1949-46 ! 


Production (short tons) Exports ? 
Year WW 
Transvaal po Natal Total Short tons] Value 
TA A A aa 27, 278 7, 281 (3) 34. 559 30, 169 £731, 408 
RT D WEE 27,768 7, 838 (3) 35, 656 35, 940 880, 019 
1 E 26, 747 7, 835 (3) 34, 542 2%, 174 6072, 941 
PAS EE EE 20, 016 8, 200 (3) 23, 216 22, 005 591, 124 
1981 ! 9, 052 5, 383 Q) 14, 435 13, 186 339, 000 


! Data from Union of South Africa, Department of Mines, Quarterly Report. 
3 Hevised. (Data previously listed included manufactures.) 

3 Data not available. 

* January to September, inclusive. 


Output of all the four varieties of asbestos that are regularly mar- 
keted in South Africa were reported in 1946. However, the produc- 
tion of amosite was much lower than in recent years. The following 
table shows the tonnage of each variety produced, by Provinces, during 
the past 5 years. 


Asbestos produced in the Union of South Africa, 1942—46, by varieties and sources 
in short tons ! 


Variety and source 1942 1943 1944 1945 1946 ! 
Amosite (Transvaal) . )) 24, 924 23, 189 22, 848 16, 737 6, 889 
Chrysotile (Transvaal) .......----------------------- 1,917 2, 034 2, 014 1, 765 1, 256 
Blue (Transvaal))))hhh eee ee 360 2, 456 1, 831 1, 471 877 
Blue (Cape)... 2 oso. etek ⁰ 7, 281 7, 888 7, 835 8, 200 5,383 
Anthophyllite (Transvaal)......... .......... ra edo 77 89 54 43 


—— —— | — M ͤp— | M | ÀMHÀ——H 


Data from Union of South Africa, Department of Mines, Quarterly Report. 
? January to September, inclusive. 


OTHER COUNTRIES 


In addition to those previously mentioned, the only other country 
known to have a substantial asbestos production is Russia. In 1938 
its output was reported to have been 86,000 metric tons, but no 
production statistics have been released for subsequent years. As 
shown in the world table, relatively minor but locally significant 
tonnages of asbestos are produced in many countries. 

Output of asbestos fiber in Italy is gradually recovering. 

An asbestos mill owned by Campañía Minas de Cemento de 
Tinaquilla has gone into operation at Tinaquilla, State of Cojedes, 
Venezuela. 


Asphalt and Related Bitumens 


By A. H. REDFIELD 


GENERAL SUMMARY 


OMESTIC demand for petroleum asphalt was 13 percent higher 
and export demand 83 percent higher in 1946 than in 1945. Export 
demand, however, was only 5 percent of the total demand, domestic 

and foreign, so that the total demand increased 15 percent in 1946 
over 1945. To meet the greater demand, petroleum refineries in the 
United States enlarged their output 15 percent from 1945 to 1946. 
But less petroleum and lake asphalt was imported, and more pe- 
troleum asphalt was drawn from stocks in 1946 than in 1945. In 
numerical terms, an increase of 895,702 short tons in domestic demand 
and of 175,801 tons in export demand, as well as a rise in inventories 
of 9,300 tons during 1946, could be met by an increase of 1,039,000 
tons in refinery production and a rise of 66,500 tons in stocks during 
1945. On the other hand, imports of petroleum and lake asphalt 
decreased 24,697 tons from 1945 to 1946. 

Bituminous rock was manifestly affected by the increased activity 
in highway construction and maintenance. Sales of bituminous 
sandstone and limestone were 21 percent larger in 1946 than in 1945, 
but prices were lower, and the sales value increased only 11% percent 
from 1945 to 1946. Gilsonite sales increased 12 percent in tonnage 
and value from 1945 to 1946. Exports of natural asphalt (unmanu- 
factured) were 44 percent lower in 1946 than in 1945. 


NATIVE ASPHALT AND BITUMENS 


Bituminous Rock.—As a result of increased activity in highway 
construction and maintenance in 1946 over 1945, sales of bituminous 
sandstone and limestone by producers in the United States increased 
from 642,600 short tons valued at $2,565,925 in 1945 to 777,467 tons 
valued at $2,861,591 in 1946. The increases occurred chiefly west of 
the Mississippi River. Sales by producers in Texas and Oklahoma 
increased from 413,021 tons in 1945 valued at $1,054,380 to 532,634 
tons valued at $1,197,395 in 1946. Sales were larger in Utah and in 
Missouri in 1946 than in 1945, but smaller in California. East of the 
Mississippi River, sales of bituminous rock by producers in Kentucky 
and Alabama increased from 192,381 tons valued at $1,235,928 in 
1945 to 194,742 tons valued at $1,287,099 in 1946. 

Gilsonite.—Sales of gilsonite by producers in northeastern Utah 
increased from 61,273 short tons valued at $1,250,546 in 1945 to 
68,407 tons valued at $1,400,229 in 1946. The average sales value 
per ton at the mine or railhead increased only slightly—from $20.41 
in 1945 to $20.47 in 1946. 

Wurtzilite.—Sales of wurtzilite amounted to 24 short tons valued 
at $1,066 in 1946. None was sold in 1945. 
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MANUFACTURED OR PETROLEUM ASPHALT 


Production.—Production of asphalt by petroleum refineries in the 
United States increased 15 percent from 1945 to 1946. The increase 
was all east of the Rocky Mountain foothills; California produced 15.7 
percent less petroleum asphalt in 1946 than in 1945, and the Rocky 
Mountain refining district 15.5 percent less. The greatest increases, 
both in tonnage and in percentage, were in the East coast district and 
in the Indiana, Illinois, Kentucky, etc., district. The next greatest 
increases, both quantitative and proportional, were in the Gulf coast 
districts of Texas and Louisiana. 

Stocks.—Stocks of petroleum asphalt held at refineries were little 
more than 1 percent higher on December 31, 1946, than on December 
31, 1945. The national increase was due chiefly to larger stocks in the 
Rocky Mountain district, in California, and in the Indiana, Illinois, 
Kentucky, etc., district. On the other hand, these increases in inven- 
tories were largely offset by decreases in stocks held in the East coast, 
Appalachian, and Oklahoma-Kansas-Missouri districts and in Arkan- 
sas and inland Louisiana. 


Production, receipts, stocks, consumption, transfers, losses, exports, and do- 
mestic sales of asphalt (exclusive of road oil) at petroleum refineries in the 
United States in 1946, by districts, in short tons 


Co 
tion by | Sales to 
District Produc- Receipts ! producers, | domestic 


tion Beginning} End of 1333 n 
of year year ex ports 


— ——— —Uäͤͤ — P — 


East Cost 2 S ; 107, 800 191, 100 | 2, 110, 900 
Appa TAY A ce eet Ge 27, 900 23, 300 16, 300 395, 600 
Indiana, Illinois, Kentucky, etc......... 161, 300 474, 700 | 1, 496, 400 
Oklahoma, K an issouri....... 68, 400 21, 300 813, 700 
Gulf Coast 3395, 000 700 26,500 87,000 | 306, 200 
Inland..............................|] 368,700 |.......... ; 3A, 200 53, 000 318, 600 
Total Texas. s 700 oz A 60, 700 140, 000 624, 800 
Louisiana-Arkansas: 
Louisiana Gulf Coast 6000 ——l 54, 000 68, 500 430, 200 
Arkansas and inland Louisiana ; 6, 400 31, 100 53, 700 420, 600 
Total Louisians-Arkansas. ....... , 6 85, 100 122, 200 850, 800 
Rocky Mountain. ..................---- ,900 ; 84, 300 18, 700 243, 900 
California .......- 20.-00.22.0200 5000 107, 500 121, 100 50, 800 | 1,078, 200 
Total United States: 
Jö 692, 700 | 702,900 | 1,035, 100 | 7,614, 300 
///öÜ;— eae ee spiri 7, 126, 600 692, 700 860, 600 6, 851, 000 


1 Receipts from interindustry refinery transfers, addition of other petroleum products blended to make 
eut-beck asphalts, imports, and transfers from stocks formerly not classed as asphalt. 


Sales.—Sales of petroleum asphalt to domestic consumers increased 
11 percent in quantity and 19 percent in value from 1945 to 1946 
The average value at the refinery increased from $11.51 per short ton 
in 1945 to $12.34 in 1946. 

Of the total sold, 20 percent was manufactured from foreign petro- 
leum (imported chiefly from Venezuela, Colombia, and Mexico) in 
1946, compared with 16 percent in 1945. Although runs of foreign 
crude to stills increased 15 percent from 1945 to 1946, sales of petro- 


193060—48——11 
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leum asphalt from this source increased 43 percent. Of the foreign 
crude processed, 8 percent was converted to asphalt in 1945 and 10 
percent in 1946. East coast refineries sold all of the asphalt made in 
the United States from foreign crude both in 1945 and in 1946. 


Sales of asphalt (exclusive of road oil) at petroleum refineries to domestic 
consumers in the United States, 1945-46, by districts 


Short tons Value 


EE — — — — —— — ———— 


East Coast- aroe ei ð f 1, 643, 569 | $22, 621, 332 2, 110, 922 $29, 829 
Appalachian `... 328, 547 4, 663, 038 395, 626 §, 821, 188 
Indiana, Illinois, Kentucky, etee . E. 15, 490, 678 496, 378 18, 877, 986 
Oklahoma, Kansas, and Missouri. ............... 2 6, 645, 035 813, 744 8, 507, 583 
exas: 
Gulf e EG 218, 593 306, 187 3, 390, 888 
EE 239, 915 318, 582 3, 845, 883 
Total ee... 458, 508 624. 769 7, 236, 771 
Louisiana-Arkansas: 
Louisiana Gulf Coast 356, 889 | ^ 3,820,407 430, 177 5, 256, 239 
Arkansas and Inland Louisiana ............. - 409, 842 3, 122, 176 420, 627 3, 844, 018 
Total Louislana-Arkans ass. 766. 731 6, 918, 583 850, 804 9. 100, 257 
Rocky NIoun tail. 270, 029 2. 505, 799 243, 924 2, 590, 964 


California: EE 1, 364, 726 15, 342, 189 1, 078, 200 11, 923, 564 


6,850,984 | 78,875,554 | 7,614,367 | 93,991,142 


Highway and street construction and airport-runway surfacing (in 
the form of paving asphalt, paving flux, cut-back asphalts, and asphalt 
emulsions) used 64 percent of the total asphalt sold to domestic con- 
sumers by petroleum refineries in 1945 and 60 percent in 1946. Street 
and road contracts exceeding $25,000 in 1945 and $40,000 in 1946, 
according to Engineering News-Record, showed an increase of 239 
percent in value—from 227.3 million dollars in 1945 to 769.4 million 
dollars in 1946 and of 183 percent in indicated volume, if the values 
are adjusted by the Engineering News-Record index of construction 
costs. The increases were general, but were greatest in the 14 States 
west of the Mississippi River and east of the Rocky Mountains and 
in the 10 Southeastern States east of the Mississippi River and south 
of the Ohio and Potomac Rivers and including Louisiana.! Smaller 
increases occurred in the 5 Middle Atlantic States north of the Poto- 
mac River and in the 7 Pacific and Rocky Mountain States.! Total 
expenditures for maintenance and construction of highways by States, 
counties, and municipalities, as calculated by the American Associ- 
ation of State Highway Officials, increased from 1,341 million dollars 
in 1945 to 1,589 million dollars in 1946. 

Although available statistics indicate greater activity in highway 
construction and maintenance in 1946 than in 1945, sales of paving 
asphalt used for high-type surfacing increased only 5 percent—from 
1,904,002 short tons in 1945 to 1,994,621 tons in 1946. Sales of cut- 
back asphalts suitable for surfacing lighter-type highways were 
2% percent higher in 1946 than in 1945. The popularity of medium- 
curing cut-backs declined again; 11 percent less of this type of cut- 


! States grouped according to Engineering News-Record. 
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Asphalt and asphaltic material (exclusive of road oil) sold at petroleum refineries 
to domestic consumers in the United States in 1946, by varieties 


[Value f. o. b. refinery] 


From domestic From foreign Total 
petroleum petroleum 
Varlety 


Short tons Value Short tons Value Short tons Value 


Lo! —— —p—— —— — ——— 


Solid and semisolid products 
of less than 200 penetration: 


Asphalt for— . 
inn 8 1, 481, 154 817, 248, 639 533,467 | $7,308,431 | 1,994,621 | $24, 557, 070 
Roofing................... 1, 244, 424 6,302,202 | 1,701,985 | 21,807,749 
Wa 0ofing............ 114, 768 197, 336 128, 451 2, 131, 652 
Blending with rubber 13, 050 217, 811 28, 715 422, 629 
Briquetting............... 163, 894 48, 305 167, 768 1, 886, 626 
Mastic and mastic cake... 9, 510 371,978 36, 635 520, 378 
Pipe coatings. ..... SE 28, 545 38, 539 31, 774 433, 080 
Molding compounds.. ... 45,187 105, 749 51,316 765, (104 
M eous uses 142, 740 489, 331 177,028 2, 425, 055 
3, 223, 262 15,079, 812 | 4,318, 293 54, 949, 403 
Semisolid and liquid products 
of more than 200 penc- 
tration: 
Flux for— 
gl AAA 256, 832 451, 672 288, 229 2, 932, 210 
Roofing................... 812, 097 708, 715 866. 842 8. 330, 244 
Waterproofing....,....... 5,211 58, 065 9, 003 113, 931 
AAA 8 2,333 .. AA 2, 333 33, 766 
Cut-back asphalts: 
Rapid Ms been eves 627, 339 3, 559, 736 871,604 | 11,789,707 
Medium-curing .......... 932, 340 1,538,385 | 1,036,740 | 13, 018, 247 
Emulsified asphalts and 
flux es SS 56, 323 8, 263 56, 917 643, 006 
Paints, enamels, japans, 
and lacquers.............. 51, 524 236, 595 68, 395 1, 166, 329 
Other liquid products....... 96, 011 984.290: AAA S RE TS 96, 011 984, 299 
- 2, 840, 910 6, 562, 331 3, 296, 074 39, 041, 739 
Total: 19466. 6,061,172 | 72,348,999 | 1,550,195 | 21, 612, 143 7, 614, 367 93, 991, 142 
1945... on 5,770, 223 | 64, 215,506 | 1,080,761 | 14,660,045 | 6,850,054 | 78,875, 551 


back was sold in 1946 than in 1945, but sales of rapid-curing cut- 
backs were 26 percent larger. 
The quantity of emulsified asphalt sold in 1946 was less than in 
1945, but the value was higher. Petroleum refineries sold 69,943 
short tons (16,479,935 gallons) valued at $711,770 in 1945 and 56,917 
tons (13,410,755 gallons) valued at $643,006 in 1946. In addition, 
68,704,092 gallons or 291,589 short tons (revised figure) valued at 
$6,493,043 in 1945 and 67,367,106 gallons or 285,914 short tons valued 
at $7,235,122 in 1946 were sold by major industrial companies that 
purchased asphalt from petroleum refineries and manufactured it into 
emulsions. Accordingly, total known sales of emulsified asphalts 
and fluxes decreased 5 percent in quantity—from 85,184,027 gallons 
(revised figure) in 1945 to 80,777,861 gallons in 1946—but increased 
9 percent in value—from $7,204,813 in 1945 to $7,878,128 1n 1946. 
Roofing manufacture made the second-largest demand for asphalt, 
absorbing 30 percent of the total sales to domestic consumers in 1945 
and 34 percent in 1946. Although shipments of prepared roofing 
reported to the Bureau of the Census increased 24 percent—from 
49,156,000 squares in 1945 to 60,865,000 squares—domestic sales of 
roofing asphalt and flux combined increased 25 percent—from 
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2,049,685 short tons in 1945 to 2,568,827 tons in 1946. These figures 
do not include roofing asphalt and flux consumed by the companies 
in factories of prepared roofing owned by themselves or by affiliated 


companies. 
APPARENT CONSUMPTION 


The apparent average monthly domestic consumption of petroleum 
asphalt (including small quantities of imported lake asphalt and 
grahamite) increased 13 percent—from 583,258 short tons in 1945 to 
657,902 tons in 1946. - 

The period of high demand that had characterized 1940-45 con- 
tinued into 1946. In terms of the long-term trend, apparent con- 
sumption was 38 percent above expected consumption for 1945 and 
52 percent above that for 1946; that is, if the national demand had 
continued the average growth it manifested from 1908 to 1944, it 
would have averaged 423,173 short tons a month in 1945 and 657,902 
tons in 1946. If these averages are used as a standard of comparison, 
apparent consumption of 583,258 tons a month in 1945 was 138 per- 
cent of the expected consumption (423,167 tons, revised figure) in 
1945, and apparent consumption of 657,902 tons a month in 1946 was 
152 percent of the expected consumption (434,315 tons). 


Relation of indicated asphalt demand to basic trend, multiplied by seasonal 
factors, 1945-46, by months 


1945 1946 

Ratio of Ratio of 

Months Apparent | Expected | apparent | Apparent | Expected | apparent 

consump- | consump- to expected | consump- | consump- to expected 

tion (short tion ! 3 consump- | tion (short tion ! consump- 

tons) (short tons)| tion ? (per- tons) (short tons)| tion (per- 

cent) cent) 

Januar gg 356, 600 233, 500 152.7 336, 265 140. 3 
Februar 335, 400 221, 200 151. 6 335, 331 227, 060 147. 7 
a lo 399, 400 288, 300 138.5 452, 551 5 183. 0 
Aprl EE 483, 600 $62, 700 133. 3 548, 719 372, 208 147.4 
I. ³· ias e EN 622, 500 461, 000 135.0 636, 938 473, 360 134. 6 
JU uhr o e ea 768, 100 540, 300 142.2 825, 961 554, 533 148 9 
PUNY AA «?k?v cee eke 891, 400 $95, 600 149. 7 920, 387 611, 298 150.6 
AUgUSL e geint cscs 903, 000 615, 600 146.7 987, 615 631, 799 156.3 
Beptember.................... 732, 200 582, 700 125. 7 899, 919 150. 5 
October 655, 600 545, 500 120. 2 853, 615 559, 832 152. 5 
November. 516, 400 366, 800 140. 8 590, 101 376, 421 156.8 
December. ..................- 264, 800 126. 5 507, 421 271, 751 186.7 
Dos! 6, 999, 100 | 5,078, 000 137.8 | 7,894,823 | 5,211,780 151.5 


1 Total based upon 1908-1945 trend. Monthly figures obtained by applying seasonal factor based upon 
actual monthly distribution in 1925-46. 
3 Revised. 


The downward trend in demand (relative to the long-term trend 
modified by seasonal indexes, on & monthly basis) that had been 
manifested in the second and fourth quarters of 1945 gave way to a 
definite rise in 1946. In the first quarters of both 1945 and 1946 
demand averaged 47 percent above the expected figures. In the 
second quA of 1946, however, demand was 44 percent above the 
expected figure, compared with 37 percent above expected in the 
corresponding months of 1945. From July to September 1946, 
demand was 53 percent higher than the calculated level, compared 


— 
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with 41 percent above the calculated in the third quarter of 1945. 
In the last 3 months of 1946 demand averaged 62 percent over the 
trend figure, compared with 28 percent above the trend in the final 


quarter of 1945. 
DISTRIBUTION BY RAIL 


The tonnage of asphalt (natural, byproduct, or petroleum) termi- 
nated by class I railroads in the United States increased from 5,379,418 
short tons in 1945 to 6,344,544 tons in 1946, according to freight- 
commodity statistics compiled by the Interstate Commerce Com- 
mission. Of the total deliveries, 54 percent in 1945 and 56 percent 
in 1946 were set down in the populous area north of the Ohio and 
Potomac Rivers and east of the Mississippi River, although this area 
comprises only 14 percent of the area of continental United States. 
In this area, terminations of asphalt rail shipments were 22 percent 
larger in 1946 than in 1945. In the States lying south of the Potomac 
and Ohio Rivers and east of the Mississippi River, 3 percent less 
asphalt was delivered by rail in 1946 than in 1945. Between the 
Mississippi River and the Rocky Mountains, railroad terminations of 
asphalt were generally larger in 1946 than in 1945. In the Mountain 
States the pattern of increases and decreases was spotty. On the 


Asphalt (natural, byproduct, and petroleum) terminated by class I railroads in 
the United States, 1945-46, by States, in short tons 


[Interstate Commerce Commission, Freight Commodity Statisties] 


Region and State 1945 1946 Region and State 1946 

New England...........----. 113, 078 199, 491 || East South Central: 

=== | ======== Kentuck ye 101. 381 

Middle Atlantic: Tennessee................ 112, 091 
New Vork ..........|] 178,777 302, 623 Alabams................. 67, 929 
New Jersey 82, 79, 720 Mississippi. .............. 36, 541 
Pennsylvania 421, 796 666, 800 — 

— —F— — 317. 942 
683, 553 | 1,049, 143 = 
====—=]|| West South Central: 

Fast North Central: Arkansas 53. 845 
T ose sd addat 1, 173, 229 | 1, 116, 896 Louisiana 261, 532 
Indiana 210, 466 213, 513 Oklahoma 80, 116 
Minos „FC 379, 018 550, 192 Nis —ͥ 227, 

ichigan.......---------- 154, 270 181,4 — — — 
Wisconsin 181, 356 227, 083 623, 335 
2, 098, 339 | 2, 289, 134 || Mountain: 
Ad e Montana................- 18, 169 

West North Central: Gans cei sites 30, 923 

inncsota...........-..-- 93, 503 151. 529 W yoming. ............... 15, 924 
OW Ss eebe duin se PEE e ; Colorado................. 60, 631 
Missouri 99, 385 149, 177 New Menxico.............. 56. 997 
North Dak ots 26, 083 , 089 Arizona.................. 29, 898 
South Dakota , 32, 286 táh ae rs and 20, 247 
Nebraska. 43, 764 72, 538 Nevada. 22, 564 
— 2 —— — ss Ss U 89, 110 245. 353 
396, 137 580, 952 — AA 

Pacific: 

South Atlantic: Washington 15, 119 
Delaware 23, 893 8, 373 Oregon NA 885 
Maryland................| 72,934 19, 923 California. .. -..---------- , 888 
District of Columbia. ....-. , 803 467. 475 
y EERE EE 177 691 E 1175 j 

est Virginia 77, A 
North Carolina. . ei 118, 833 || Total United States uper 
South Carolina 2. 411 45, = Canada......----------------- í 
Florida 81, 102 „033 5, 384, 634 6, 348, 008 
613,976 | 5571, 710 E 
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Pacific coast a decline in rail deliveries in California offset increases 
in Washington and Oregon. It may be noted, however, that railroad 
terminations of asphalt were éauivalent to only 77 percent of the total 
indicated demand for asphalt in the United States in 1945 and 80 
percent in 1946, and that considerable quantities of asphalt were 
delivered to consumers by water and by minor railroads and motor 
trucks. Accordingly, these figures do not present & complete picture 
of the consumption of asphalt by States. 


FOREIGN TRADE? 


Imports.—Imports of natural asphalt and bitumen into the United 
States in 1946 totaled 4,449 short tons valued at $92,419, compared 
with 5,148 tons valued at $122,207 in 1945. Imports of lake asphalt 
from Trinidad decreased from 4,926 short tons valued at $116,219 in 
1945 to 3,943 tons valued at $82,625, but imports of grahamite from 
Cuba increased from 222 short tons valued at $5,927 in 1945 to 315 
tons valued at $8,106 in 1946. 

Imports of solid petroleum asphalt decreased from 142,802 short 
tons valued at $798,667 in 1945 to 97,204 tons valued at $536,697 in 
1946. Virtually all of the 1945 and 1946 imports came from the 
Netherlands West Indies. 

In addition, 22,161 barrels (4,029 short tons) of liquid petroleum 
asphalt valued at $43,028 were imported in 1945 and 140,959 barrels 
(25,629 tons) valued at $234,491 in 1946. The Netherlands West 
Indies supplied virtually all the liquid petroleum asphalt imported 
into the United States in 1945. Of the 1946 imports, 60,377 barrels 
(10,978 tons) valued at $101,433 came from Mexico and 80,556 
ie (14,646 tons) valued at $132,900 from the Netherlands West 

ndies. 

Exports.—The tonnage of natural asphalt, unmanufactured, ex- 
ported from the United States decreased from 47,094 short tons valued 
at $1,207,147 in 1945 to 26,588 tons valued at $974,404 in 1946. The 
most marked decreases were in exports to Australia and New Zealand, 
to India, and to parts of Africa where war construction had gone on. 
Europe was the principal foreign market for natural asphalt in 1946, 
absorbing 81 percent of the total exports. Shipments to northern, 
western, and Mediterranean Europe increased in spite of a decline in 
exports to Scandinavia. Shipments to Canada and to east coast 
countries of South America were greater in 1946 than in 1945. 

Exports of petroleum asphalt from the United States in 1946 were 
83 percent larger than in 1945 and were the largest since 1930. The 
most marked increase was in shipments to Europe, which in 1946 were 
nearly four times the 1945 shipments. With the exception of Sweden, 
all European countries listed received more asphalt from the United 
States in 1946 than in 1945. Increased shipments to China and 
southern Asia more than offset the sharp decline in exports of asphalt 
to India. In Africa, reduced shipments to the Union of South Africa 
Mozambique, and Belgian Congo were more than counterbalanced 
by increased shipments to other parts of the continent. In Oceania, 
a sharp drop in exports to Australia was not compensated for by greater 
shipments to New Zealand. In general, these shifts indicate a change 
in emphasis from wartime activities to postwar reconstruction. 


2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from 
U. 8. Department of Commerce. : : records of the 
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Petroleum asphalt exported from the United States, 1944—46, by countries 


Country 
North America: 
Canada...... ee 
¡E EE 8 
Guatemala e•— Pw P l)Pfl)Z,. ee 
Ja CS A Ce o ·¹w¹mimAA ] - d SL 
Newfoundland and Labrador 
Neri. 88 
Panama: 
Canal Zone -..ooooooococoocococcccococos 
Republic jj) 
Other North America.. 
South America: 
Arent Bee Ee 
(̃Ü˙¹ð d ⁵ E O 
Brarti iu cc eis ⅛˙ m ee 
Lë EE EE 
Lë TTT EE 
Venezuela 
Other South America aa 
16. 516 
Europe: 
Belgium and Luxembourg 4 eee ee 
Pill: PA dc awe e EE 
PRON CO oes oe NEL KEE, 8 8,813 | 215,378 |125, 839 | 3, 268, 304 
1g ur dL . KEE cM datae DEMEURE 4, 276 08, 335 
Italy AAA EN A ß E WEE, ee RON ...| 43, 353 978, 101 
Nahen... 357 8,838 | 5, 493 136, 868 
NOWAY EE, aren ME 4, 592 118, 806 5, 645 147, 935 
Fol ear eie ELLE ELE 1, 524 28, 228 4, 313 103, 797 4, 362 124, 532 
Bpeain.................... ü k 20, 241 559, 830 | 24, 660 602, 738 
G7) —A—————. ð ts 8 527 15, 531 | 26, 870 753, 259 | 13, 567 353, 574 
Bwiteer lang EE, — .....] 2,971 81, 413 | 9,583 235, 278 
Other Burope -.. ð dy ĩðͤ- A 8 222 7,487 | 1,015 43, 546 
2, 051 43, 759 | 68,379 |1, 848, 808 |256, 139 | 6, 470, 615 
A — re ̃ ̃ ͤ —- . TE —ñ T—e— | €— M——MXmáaÍ—— 
Asia: 
Ceylon EE, PR 8 (1) 13 | 1,110 22, 772 
China AAA E y ENEE 1, 894 45, 093 | 24, 923 458, 841 
French Indochina........................... O eee „ 8, 764 131, 957 
HA A A m eee Sa E 2, 709 49, 011 
A xx FS 17, 348 405, 267 | 48, 755 |1, 142, 680 671 19, 512 
Netherlands Ind ies „4 „ 2, 381 58, 562 
Philippines, Republic of r 393 10. 403 | 18, 621 446, 779 
Other Asia OPENS 55 2, 193 463 10,212 | 1, 658 32, 801 
17, 408 407, 460 | 51,505 |1, 208, 401 | 60, 837 | 1, 220, 235 
Algerláa-o: ill p vele A PARA ] d INAP 3, 128 81, 834 
Belgian Congo 57 1, 390 236 7, 352 224 6, 464 
British East Africa........-....--...---.--- 25 1, 819 48 1, 908 6 362 
French West Africa... 2, 211 69, 875 2, 268 68, 420 
Mozambique 2 184 2, 594 48, 121 1, 278 20, 938 
al AA A A ace EE 1, 216 3, %% P88 
O sss ↄ U f 4, 470 107, 886 
Union of South Africa........ ............. 3. 286 60.942 | 13,100 | 228, 266 | 10, 693 212. 363 
Other Africa ene suceso eet eee 1, 605 53, 288 827 20,170 | 2,046 63, 504 
4,975 117, 623 | 20, 232 409, 380 | 24, 113 561, 771 
Australia....... E 57, 724 |1, 128, 337 | 41,179 876, 866 7, 869 167, 785 
New Zealand............................... 6, 786 157, 214 1, 695 38, 246 | 10, 885 200, 175 
Other Oceania...........-.-------- S eee 119 6) 8 


64, 510 |1, 285, 551 | 42, 993 | 917,749 | 18, 754 367, 960 


— a oe 


119, 212 |2, 605, 613 |212, 958 |5, 171, 769 |388, 759 | 9, 508, 949 


1 Less than 1 ton. 
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ROAD OIL 


Reported sales of road oil by petroleum refineries in the United 
States increased 96 percent in quantity—from 2,567,000 barrels in 
1945 to 5,034,000 barrels in 1946—and 150 percent in value—from 
$3,561,000 in 1945 to $8,894,000 in 1946. This marked increase in 
road-oil sales was due not so much to higher demand resulting from 
greater activity in highway construction and maintenance during 
1946 as to the release of official controls on the use of petroleum 
residues and the greater availability of this low-cost material for 
surfacing highways for light traffic. 

In 1946 four refining districts—Indiana, Illinois, Kentucky, etc.; 
Oklahoma-Kansas-Missouri; Rocky Mountain; and California—to- 

ether made 92 percent of all road-oil sales in the United States 
he same districts in 1945 accounted for 72 percent of the national 
total. 


Production, receipts, stocks, consumption, transfers, losses, exports, and domes- | 
tic sales of road oil in the United States in 1946, by districts, in thousands of 
barrels 


Con- 
Stocks sumption 
ay pro- be. to 
Produc- ucers, omestic 
District tion Receipts ! ae transfers, Coli: 
egin- osses, sumers 
ning of me ot and ex- 
year y ports 
East Coste 172 72 17 27 114 120 
Indiana, Illinois, Kentucky, eto ], 701 147 17 47 472 1, 346 
Oklahoma, Kansas, and Missouri 758 47 6 49 237 525 
%%% ecc ⁵ bow ig Sloe ĩͤ K 102 155 5 5 24 233 
Louisiang- Arkansng ooo 22 22 6 6 17 27 
Rocky Mountain..................... ll. 1, 160 141 102 186 625 592 
(CallfOEDIB cone c nube uu ELSE E 2,260 |.......... 217 286 |.......... 2, 191 
Total: lr... ove oe 6, 175 584 370 606 1, 489 5, 034 
I 2, 686 1, 074 189 370 1,012 2, 567 


1 EE from interindustry refinery transfers, imports, and transfers from stocks formerly not classed 
as road oil. 


Road oil sold by petroleum refineries to domestic consumers in the United 
States, 1945-46, by districts 


1945 1946 
District 

Thousands | Thousands | Thousands | Thousands 

of barrels of dollars of barrels of dollars 
East Coast reto t ok to sd rote 16 36 120 293 
Indiana, Illinois, Kentucky, et : 360 595 1, 346 2, 257 
Oklahoma, Kansas, and Missourl.................. 358 450 525 1, 325 
RE 682 878 233 337 
Louisiana- Arkansas. eee eee ee 12 20 27 41 
Rocky een 88 616 876 592 960 
. ³ꝛW¹Ü¹ yy E 523 706 2, 191 3, 681 
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GENERAL SUMMARY 


ARITE production attained a new record of 725,223 short tons 

in 1946. Recent growth of the industry is shown by the fact 

that both 1944 and 1945 were themselves record years. The 
United States has been the world’s leading producer of barite since 
1940, having surpassed Germany in that year. Although increases 
were noted in shipments to nearly all of the customary consuming 
industries, oil-well drilling stands far to the fore as the major patron 
of the domestic barite industry. This use has been increasing ever 
since the early twenties, when barite was first added to rotary drilling 
mud in high-pressure areas to prevent blow-outs. In 1938 this use 
overtook shipments to lithopone plants to become the major use. 

Arkansas, with its two large flotation mills, produced more than 
any other State, shipping 288,286 short tons. Almost all went to well 
drillers, with a minor amount to glassmakers. Missouri, with its 
85 washers, supplied the second greatest quantity, followed by 

eorgia. 

The term “Primary barite” as used in this chapter applies to barite 
as first offered to the trade, whether lump, crushed, or ground. Such 
figures thus include ground barite from Malvern, Ark.; El Portal, 
Calif.; and Mesa, Ariz.; and lump barite from open pits and under- 
1 workings. Where ground barite has been reported to the 

ureau of Mines as 1 an estimate of the value of 
the lump equivalent of the ground has been assigned to such tonnage. 


A EID LH ME GPCEGRO 


t e obi on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 
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Salient statistics of the barite, witherite, and barium-chemical industries in the 
United States, 1942—46 | 


Primary 
Produced.................. short tons.. 449, 873 429, 288 815, 136 692, 330 725, 223 
Sold or used by producers: 
See tons eege 429, 484 420, 343 518, 617 696, 062 724, 362 
ue: 
!! eiie: $2, 673, 002 | $2, 796,776 | $3, 558, 489 | $5, 348,652 | $5,242. 755 
AFenge $6. 22 $6. 65 $6. 86 $7. 68 $7. 24 
Imports for consumption: 
A A 4,680 |............ 67, 888 56, 894 44, 662 
Value: 1 
f/ A ee uta. $34,756 |...........- $459, 664 $382, 611 $274, 267 
Nein 8; $7.43 [LL $6. 77 $6. 72 $6. 11 
Apparent new supply J.. . short tons.. 434, 164 420, 343 586, 505 752, 956 769. 024 
Domestic................... percent. 98. 9 100 88. 4 92.4 94.2 
Reported consumption. ...short tons.. 449, 424 453, 744 595, 563 720, 903 722, 073 
Ground (and crushed): 
Sold by producers: + 
Short ess; 178, 765 208, 252 344, 757 468, 939 455, 240 
AI AAA ĩðͤ vv aa aS $3, 611,745 | $3, 743, 919 | $5, 455, 835 | $7, 519,759 | $7, 208, 193 
Imports for consumption: 
ii A A AA 11, 964 Il AMA 
AA AA AS $243, 917 $15 EE = 
Withorite (crude): 
ports for consumption: 
Short s.. 3, 066 448 |............ 896 1, 107 
V UB oo nuca ie ecu docu C ren $60, 824 $9, 452 |............ $26, 736 $31, 599 
Barium chemicals: 
Bold by producers: 
Short tons. 73, 232 78, 323 73, 591 5 68, 084 80, 871 
Val) REDDE ERES $7, 630, 322 | $8,345, 422 | $7, 740, 686 |5$6, 493, 448 | $7,003, 756 
Imports for consumption: 
Sort e ss. - 385 212 95 35 (8) 
AE ed (OC NN $105, 275 $33, 120 $7, 382 $3, 098 $58 
Lithopone: 
Sold or used by producers: ? 
Short tons 137, 320 135, 723 142, 905 136, 161 147, 001 
EES $10, 828, 024 |$10, 745, 305 |$11, 208, 891 [$10, 645, 316 | $11, 840, 596 
Exports of lithopone: 
Short A 17, 036 17, 320 11, 551 11, 576 9. 651 
Il iaa $1, 733, 698 ¡ $1, 637, 217 | $1,107, 430 | $1,049, 961 $8855, 555 


! F. o. b. mine shipping point. 

2 Declared value f. o. b. foreign market. 

3 Barite sold or used by producers plus imports. 

* Although all barite is crushed before use in chemicals, barite used in chemicals is not included in the 
1945 and 15 totals. In 1944 and prior years small quantities of crushed barite used by chemical producers 
are included. 

Revised figure; see table Barium chemicals produced and used or sold by producers in the United 
States, 1942-46.” 

$ Less than 1 ton. 

? Exclusive of cadmium lithopone. 


BARITE—PRIMARY 
PRODUCTION AND CONSUMPTION 


Spasmodic shipments of barite have been made from Arizona in 
the past, the last year of any substantial activity being 1938. In 
1946 a determined bid for business in the southwestern and California 
oil fields was made by a new firm, the Arizona Barite Co.2 The mine 
is at Coon Bluff, 22 miles northeast of Mesa, and the mill a short 
distance south of Mesa on the Southern Pacific Railway. The ore 
is mined underground, crushed, and wet-ground to 200-mesh with 
no attempt at concentration other than some hand sorting in the 
mine. The final product analyzes 94 percent barium sulfate with 
a specific gravity of 4.0 or better. Production is stated to be 100 


3 Mining World, Arizona Barite: Vol. 9, No.1 January 1947, pp. 20-22. 
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Domestic barite sold or used by proc users in the United States, 1944-46, by 
i : tates . 


1944 
Btate 
Short tons 

Mone WT S 159, 686 81, 844, 082 
AAN 108, 851 686, 583 
Missour!..............--.--... 150, 748 2, 168, 067 

Nevada: » 22, 390 (2) 
Tennesse 43, 033 272, 169 
Other States 2222... 83, 909 270, 954 
518, 617 5, 242, 755 


! Partly estimated. 

? Included under Ot her States.” 

31944: California, North Carolina, and South Carolina; 1945: California and North Carolina; 1946: 
Arizona, California, and Nevada. 


tons a day. The ore occurs in a series of fissure veins in a volcanic 
conglomerate. In addition to the main vein, which is being worked, 
seven additional veins have been partly explored. The main vein 
is about 15 feet wide and 3,000 feet long and has been opened to a 
depth of 140 feet by a steeply inclined development shaft. The 
company expects to mine by shrinkage stoping when full-scale opera- 
tions are reached. 

Waste heaps of barite washer tailings have been accumulating in 
Georgia, Tennessee, and Missouri for many years. In 1945 the Paga 
Mining Co., a barite producer in the Cartersville, Ga., area, erected 
a flotation mill and recovered barite fines from their washer tailings. 
The process has been described in detail by Avery.? 

At Magnet Cove, Ark., where the Magnet Cove Barium Corp. and 
the National Lead Co. have been mining barite since 1941 and 1942, 
respectively, the increasing depth of the barite vein has forced both 
operators to abandon or modify their simple open-cut operations. 
The Magnet Cove Barium Corp. is resorting to underground mining, 
and the National Lead Co. proposes to strip off the overburden. 

Requests for tariff reductions on barite asked by the Netherlands 
and Cuba were opposed by the domestic producers at public hearings 
held before the Committee for Reciprocity Information, Tarıff 
Commission, on January 20, 1947. During the course of the testimony 
some rather interesting statements were made regarding costs, in- 
vestments, exploratory work, and other phases of the barite industry. 
Walter Hester, of the National Lead Co., discussing reserves, stated 
that the National Lead Co. owns in fee simple 16,500 acres of land 
in Washington County, Mo., and leases it to barite washers on a 
royalty basis of 50 cents a ton of recovered barite. This acreage con- 
tains 2,000,000 tons of barite, and other barite-bearing land in the 
county brings the total to 20,000,000 tons, according to Hester's 
estimate. The National Lead Co. and Magnet Cove Barium Corp. 
have together proved 9,000,000 tons of reserves in the Hot Spring, 
Ark., area. Only 50,000 tons are left in the El Portal, Calif., deposit, 
but National Lead has blocked out three new deposits at Battle 
Mountain, Nev., with estimated reserves of 2,500,000 tons, and will 


2 Avery, W. M., Georgia Firm's New Flotation Plart Shows High Barite Recovery Index: Pit and 
Quarry, vol. 39, No. 4, October 1946, pp. 76-77. 


— — 


164 MINERALS YEARBOOK, 1946 


Principal producers of barite in the United States in 1946 


Mine or mill location 


Name and address (nearest town) Method of recovery 
ABIZONA 
Arizona Barite Co., box 926, Mean ... Mesa.................- Shot from veins. 
ARKANSAS 
Baroid Sales Division, National Lead Co., 830 Ducommun | Malvern.............. Flotation. 
St., Los Angeles 12, Calif. 
Magnet Cove Barium Corp., Malver nn EE Do. 
CALIFORNIA 
Barium Products, Ltd., Newark Greenville............. Shot from veins. 
Baroid Sales Division, | National Lead Co., 830 Ducommun | El Portal.. Do. 
St., Los Angeles 12. 
GEORGIA 
Barytes Mining Oo., Box 224, Cartersville 1. Cartersville........... Washer. 
New Riverside Ochre Co., Cartersville......................]-..-- o;ö 8 Do. 
Paga Mining Co., Carters ville. A Do. 
MISSOURI 
Apex Mining Co., Inc., Potosi. Mineral Point......... Do. 
Barold Sales Division, National Lead Co., 830 Ducommun | Potosi. Do. 
8t. De Angeles 12, Calif. 
DONNE EUER ane ate tata ela E Richwoods............ Do. 
Bary 12 Mining Co., Potosů ) Potosi Do. 
Cadet Mining Co., e Mineral Polut Do. 
Campbell Bros., Russellvili U iw Cole Camp............ Do. 
J. E. Carter Mining Co., f ²˙·ꝛ»»AꝛA· e UE EEES Potosi... eoo 8 Do. 
Wm. Craig Mining Co., Cole Camp Cole Cap Do. 
Degonia & Cole Mining Co., I'otosi......................... Potosi Do. 
J. R. Dellinger, Potosi. dU cue d area Do. 
De Soto Mining Co., De Soto Richwoods............ Do. 
H. & P. Mining Co., Potosl..................---- cL eee Old Mines............ Do. 
Fred Honey Co., Potosi EE Potosi. Do. 
A. H. Long, Gde. Sé Mett 8 Do 
Midwest Minin Co., 2001 Lynch Ave., East St. Louis, III. Richwoods tee Do. 
Potosi Mining Co., Potosi A PCT A TER Potosl...............-. Do. 
Reynolds & Dickey Mining Co., Potosi..................... Blackwell............. Do. 
Lloyd Sestak, Henlee yyy, Henley Do. 
Star Mining Co., Potosi ............ 2. ll. Lc c Lll ll ssl llls Old Mines............ Do. 
Superior Mineral Co. Cadót EEN A AA Do. 
A AA A y SON Richwoods......-...-- Do. 
Whaley & Scott Mining Co., Potos Potosi. Do. 
L. A. Wood, Box 72, Sw eetwater, Ill o.. PA do Lec oleo s Do. 
NEVADA 
Barium Products, Ltd., Newark, Cali. Battle Mountain...... Shot from veins. 
ow Nevada Bary tes M Ines, Division of the Glidden | Argenta............... Do. 
766 50th A ve., Oakland, Calif. 
TENNESSEE 
Clinchfleld Sand & Feldspar Corp., 618 Mercantile Trust | Del Rio Do. 
Bldg., Baltimore 2, ra 
Dellinyer & Duckett F. D. 2, Niotg REN Athens................ Washer. 
Sweetwater Mining 155 Sw cet water 33% ath ona oda pe Sweetwator........... Do. 
B. C. Wood, Seer Ses s Usu sioe ees Do. 
L. A. O AA e] e chc 48; Do. 


! Moved to Missouri. 
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Crude barite (domestic and imported) used in the manufacture of ground barite 
and barium chemicals in the United States, 1942—46, in short tons 


In manufacture of— In manufacture of— 


Year Total] 
Litho- | Barium 
barite ! chemicals 
1942 .....| 200,443 | 144,821 | 104,160 | 449,424 || 1945..... 99, 173 720, 903 
1943. 99, 097 | 453, 744 || 1946. 465, 468 102, 439 722, 073 


EE 360, 045 100, 921 


1 Includes some crushed barite. 


continue shipments to the West coast oil well drillers from that source. 
Reserves at National Lead’s Spanish mine in Nevada County, Calif., 
were estimated at 200,000 tons, some of which might not be minable. 
National Lead’s mining costs in Missouri averaged $7.46 a short 
ton, not including administrative costs and taxes, according to Hester 
The average selling price is $8.74. National Lead’s net profit was 
estimated at 60 cents a ton. Another witness, Judge E. Eversole, 
estimated the average profit for most of the Missouri producers at 
30 to 40 cents a ton, and stated that the investment in a Missouri 
washer ranged from $30,000 to $75,000. Gordon Young, testifying 
for the Magnet Cove Barium Corp., stated that the investment of his 
firm in plant and equipment was $650,000. M. C. Tarver, represent- 
ing Georgia producers, said that the cost of mining a long ton of 
barite in that State was $8.51 ($7.60 a short ton) and that the higher 
cost over Missouri mining was accounted for by the necessity of 
removing extensive overburden before the shovel could start digging 
barite-bearing clay. The reserve position of the United States with 
respect to barite 18 probably better today than at any time during 
the past 10 years. According to testimony given before the committee 
obout 40,000,000 tons of commercial-grade barite have been blocked 
aut (at least roughly) by producers. 

The distribution of consumption of barite in the United States in 
1946 was reported as follows (1945 in parentheses): For well drilling, 
372,610 short tons (407,871); for lithopone, 154,166 (139,288); for 
chemicals, 102,439 (99,173); for glass, 29,181 (25,761); for paint filler, 
26,000 (21,000); for rubber filler, 20,000 (10,000); and for other pur- 
poses, including grinding losses, 17,677 (17,810); total, 722,073 
(720,903). These es include both foreign and domestic barite and 
are therefore more comprehensive than data published by the Bureau 
of Mines each quarter on domestic barite only. 


PRICES 


There was no immediate reaction when the Office of Price Admin- 
istration removed price ceilings on crude and ground barite on Novem- 
ber 9, 1946. Price ceilings in Georgia had ranged up to $11.50 a long 
ton for chemical-grade material, and on the whole these levels were 
maintained for the remainder of the year. Similarly, no change was 
reported in the Missouri price, which has been $8.50 a short ton, 
premium-penalty basis, since July 1944. 
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FOREIGN TRADE 
Barite imported for consumption in the United States, by countries, 1942-46 ! 


Crude pans: 

J 0 A 7 EEN, E Bh 
Canada.......... 4,088 | $31,490 $327, 242 44,109 | $268,839 
Cuba............ 592 JI... T rr AAA 
EE EE AO WEE 25, 952 553 5, 428 


—— — | | ects | ——ÁÓá— ñ—-— | —À MM ͤñB:Wrrʒ— — ͤ — 


— — —— —— | —ßöX—öt.—ñ—6 | ————— 
— M — — — — — — E—ä—jk—ꝛẽ 


Bid aa... esca IS REEL es 
SG ence AAA TS , y 
CC 7/7 8 

1 No imports of barite in 1943. 


WORLD REVIEW 


World production of barite, 1940-46, by countries, in metric tons ! 
[Compiled by B. B. Mitchell] 


Country ! 1940 1941 1942 1943 1944 1945 1946 
RT d AA A (2) 2, 580 2, 753 2, 988 1,340 |.......... 8, 237 
Argentina... 2, 680 4,174 7,083 | 11,009 à Ln. © 
Australia. 5, 047 4, 990 6, 512 4, 610 4, 487 3, 502 3) 
Ads eser else 839 (3) (2) (2) (2) (2) (2) 
Belgium.......................- V 550 170 300 |.......... 3) 
BrB821l... caladas daa 3) (3) 240 (2) 282 617 
Canada ccc cess. 307 6, 250 17, 842 22, 202 107, 700 032 109, 100 
China 4 c o se dual curas 18, 000 18, 000 18, 000 (2) 3 (3) 
e 16, 105 13, 223 4 3, 787 43, 158 4 4, 787 $2 004 |.......... 
„ 6 60 76 59 
if! obs eee se (3) (3) (3) 5, 485 10, 519 16, 714 (2) 
PAN A 75. oo et ts 246 4, 494 9, 563 18, 290 9, 575 11, 431 26, 424 
Germany 
Baden 20, 119 40, 895 44. 136 
Bavaria. ................... , 406 25, 792 27, 537 
russia E ou LL es sade 251,070 | 267,300 | 258,602 |? 340,000 | 320, 000 (2) (3) 
Saxony.............---...-- 7 15 25 
Thuringia. 13. 361 10, 699 9, 357 
Indis: cd s s ei eg 19, 079 23, 844 11, 462 9, 002 15, 545 25, 051 3) 
Indochina...................... 185 274 ro ueni 3) 1 
w 31. 870 26, 032 37,601 |1.......... (3) (2) (2) 
Japan... (TE URL OM 6 14,252 | 815,345 | * 15,642 | * 12,049 4 7, 540 581 
Korea (Chosen)................ 17, 604 15, 475 11, 693 10, 099 5, 640 (2) 
CCC (i (1) „ 2, 352 4, 240 (2) 
Portal 20 46 (2) 1 „„ (2) 
Southern Rhodesía............. 390 1, 067 2,675 1, 256 1 s 173 
Salli é A.. 9, 936 8, 125 7,801 6, 309 7, 491 9, 877 (2) 
S ↄ ð m ⁊ðę¼⁵ę mts AN, t h SN 79 
Switzerland.. LL. eee 256 268 223.1. veu (2) 
III EEN MAN y NECARE 72 7 68 2 
Union of South Africa ......... 691 1, 390 745 2, 740 3, 201 2, 209 2, 191 
United Kingdom . 126, 331 103, 167 100, 312 102, 736 100, 422 94,711 
United States. 354, 219 438, 523 408, 116 389, 451 467, 321 628, 068 657, 908 


! In addition to the countries listed, barite is produced tn Czechoslovakia, Greece, Mexico, Norway, 
U. S. S. R., and Yugoslavia, but data on production are not available. 

2 Data not available. 

3 Estimate. 

* Ex Tudor 

5 Oficial figures which, it is reported, cover only output of mines included under the mining law. 

* Preliminary data for the fiscal year ended Mar. 31 of year following that stated. 

7 Includes witherite. 
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Canada.—Since 1941 Canadian Industrial Minerals has been mining 
barite at Walton, Nova Scotia, on the Bay of Fundy. For the first 
few years, oil-well drillers in Trinidad and South America were the 
largest outlets for production. In 1942, and again in 1944 and 1945, 
however, sizable shipments were made to the barium chemicals in- 
dustry in the United States. In 1945 Canada asked for a reduction 
on the United States tariff to expand the United States markets for 
Canadian barite still further, and at the hearings on January 20, 1947, 
the proposed cut was protested by domestic producers. Nova Scotia 
barite can be landed in Grasselli, N. J., for less than $14 a short ton, 
including duty, whereas Georgia barite costs $10.25 per short ton at 
Cartersville, plus $5.89 freight to Grasselli; total, $16.14 delivered at 
Grasselli. Production at Walton was about 114,000 short tons in 


1946, approximately the same as in 1945. The company has com- . 


pleted the sinking of a vertical shaft for the purpose of developing 
the ore body below the present quarry-floor levels 

Growth of the Canadian barite industry is shown in the accompany- 
ing world production table. Almost all the output is accounted for 
by Canadian Industrial Minerals. 

Woodhall Mines, Ltd., in the Nighthawk Lake area of the Porcu- 
ine mining district (northern Ontario) began shipments in May 1946. 
he barite is white; the f. o. b. mine price was stated to be $10 a lon 

ton, with costs of production $3.50 a ton. Two veins, one 4% feet an 
the other 64 feet wide, are reported on the property. The present 
proved depth of 450 feet indicates a minimum of 275,000 tons in a 
500-foot length of the No. 1 vein. Geological investigations indicate 
that the depth of the veins may exceed 1,000 feet.’ 

The remainder of the Canadian barite output comes from a small 
mine at Parson, B. C. 

Brazil.—In his testimony before the Committee for Reciprocity 
Information, Tariff Commission (see above), Walter Hester of the 
National Lead Co. announced that his firm and the Thompson-Wein- 
man Co. of Cartersville, Ga., had formed a partnership to recover 
barite on the island of Camamu, off the coast of Brazil, 80 miles south 
of Salvador, Bafa. The plant, which grinds and bags barite for the 
well-drilling trade in Venezuela, Colombia, and Trinidad, opened Jan- 
uary 27, 1946.° Reserves are estimated at a million tons or more. 


Material produced in March 1946 analyzed 92.5 percent barium sul-. 


fate, 0.25 percent moisture, and the remainder silica, iron oxide, and 
alumina. Average specific gravity is 4.3, and 97.5 percent of the 
ground product passes a 300-mesh screen. Plant capacity is rated at 
42,000 tons a year. The barite is quarried at the rate of 120 metric 
tons a day. About 200 workmen are employed at the quarry, mill, 
and docks. In 1944, 282 tons and 617 tons in 1945, were sold from 
the deposit. From February 1 to May 1, 1946, 3,300 tons were 
mined, milled, and bagged. 

Italy.—For many years modest amounts of barite have been pro- 
duced as a paint filler in Italy; but the industry, which employed some 
700 people, ceased operations entirely during the 1943 invasion.’ 


4 Canadian Mining Journal, vol. 68, No. 2, February 1947, p. 112. 

! Bureau of Mines, Mineral Trade Notes: Vol. 23, No. 5, November 1946, p. 30. 
* Work cited in footnote 5, 

Bureau of Mines, Mineral Trade Notes: Vol. 22, No. 2, February 1946, pp. 26-28. 
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In January 1946 it was reported that stocks were negligible and 
reserves virtually undetermined. However, it was believed that the 
mines could resume operations at prewar levels within 6 months if 
fuel and supplies were made available. The year of greatest recorded 
production was 1939, with 53,893 metric tons, of which the Trento 
mining district, ee three mines, supplied over half. Other 
contributing districts, in the order of importance, were the Iglesias, 
Milano, Padova, and Carrara. After Sardinia was captured by 
Allied forces, the possibility of obtaining barite from this island was 
investigated. However, Don Kingery's reports * described the work- 
ings as primitive and located mostly in isolated, inaccessible areas. 

Japan.—The Natural Resources Section, Supreme Commander for 
the Allied Powers, issued Report 67, Barite Resources of Japan, in 
February 1947. According to the report, a peak output of 15,642 
metric tons was reached in 1943, though prior to 1935 nearly all needs, 
which were of the order of 10,000 tons annually, were imported, mostly 
from Korea. "Two mines in barite-quartz veins contributed about 90 
SEH of production. Mines and mills were small and methods 
crude. 

Union of South Africa.—A new deposit of barite in Swaziland is now 
being worked by Swaziland Barytes, Ltd.“ Reserves are estimated 
at over 200,000 tons, of which 1,000 have been mined, and some 
exported. An unusual feature of the beneficiation is the removal of 
a crust of iron oxide from the “ore” surface with a sand blast. 

United Kingdom.—The British barite and witherite industries were 
described by Dunham, Dines, and others.? During the 5-vear period 
1939-43, an average of 86,000 long tons of barite and witherite was 
produced annually in England and Wales. The prewar (1936) price 
of crude barite was 27.3 shillings per long ton, at mine, which com- 

ares with & wartime high of 70 shillings. Six barite mines operate 
in the Northern Pennine ore field, extending from the Tyne Valley 
(Northumberland) southward to the Craven district of West York- 
shire, including parts of Durham, Cumberland, and Westmoreland. 
Two producers of barite are in the Northuniberland and Durham 
coal field, and deposits are being worked in various other districts of 
England and Wales. Witherite is less widespread, being found in 
the Tyne Valley near Haydon Bridge in the Durham coal field and 
near Álston, both in northeast England. 


BARITE—GROUND (AND CRUSHED) 
SALES 


As usual, the major use of ground barite was in oilwell drilling. 
This outlet took 82 5 of production, compared with 86 percent 
in 1945. Among the smaller uses of ground and crushed barite, 
increased shipments to the rubber industry were noted — 1946 sales 
being double those of 1945. 


Bureau of Mines, Mineral Trade Notes: Vol. 22, No. 2, February 1946, pp. 28-34. 
55 1 A. T. M., Barytes in Swaziland: South African Min. Jour., vol. 57, No. 2,786, July 6, 1946, 
: 407. 
? Dunham, K. C., Dines, H. G., end others, Barium Minerals in England and Wales: Geol. Survey 
Great Britain, Dept. of Scientific and Industrial Research, Wartime Pamphlet 46, September 1945, 149 pp. 
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Ground (and crushed) barite eer Gë Lego by producers in the United States, 
1 


Producti iow 
roduction 

Year Plants (short tons) 

Short tons Value 

Jö Race ERES Cas 18| 215,464 | 208,252 | $3, 743,919 
r 19 344.377 344.757 | 6,455,835 
!•õĩõ % ⅛³W ⁵ ð K ⅛ĩoÄĩ?q ⁰y Eet . 20 473, 749 468. 939 7, 519, 759 
TEEN 33 | 455327 | 455, 240 7,208,193 


! Barite used in chemicals, although crushed before use, is not included in 1945 and 1946 totals. In 1944 
and prior years small quantities of crushed barite used by chemical] producers are included. 


Much of the ground barite reported for use in paint and rubber is 
bleached; it is also used as a white filler in wall paper, printing ink, 
and plastics. Unbleached, or "off color, "7 ground barite is used in 
linoleum, phonograph records, dark paints, and other products where 
color is immaterial. 


Ground (and crushed) barite sold by producers, 1944-46, by consuming industries 


1944 1945 1946 
Industry 
Percent Percent Percent 
Short tons of total Short tons of total Short tons of total 
pee ceiling eege 277, 792 s 407, SE 87 as 610 Si 

AMD EE ; 21, ; 

A E el yy ache a heh 24, 153 7 25, 761 6 29, 181 6 
Ee = ano A AAT NN 10, 000 3 10, 000 2 20, 000 4 
Undistributed...................... 9, 812 3 4, 307 1 7, 449 

344, 757 100 408, 939 100 455, 240 100 


! Barite used in chemicals, although crushed before use, is not included in 1945 and 1946 totals. In 1944 
and prior years small quantities of crushed barite used by chemical producers are included. 


In the accompanying table, figures for consumption of ground barite 
in “Paint,” “Rubber” and “Undistributed” have been estimated 
partly by the grinders and partly by the Bureau of Mines. 

An average of 5 tons of ee is used per 1,000 feet of oil wells 
drilled in high-pressure formations. The barite eventually is lost 
because the mud acquires too much clay cuttings, which raises vis- 
cosity and lowers density, and the whole is discarded. From the West 
coast is reported a possible method of recovering a good portion of 
barite from well-drilling muds." The mud is diluted with water 
to reduce viscosity and gel strength, and the mass is centrifuged. 
The light mud can thus be separated. Efficiency is said to be 85 to 
95 percent. 

PRICES 


Price ceilings on ground and crushed barite were removed by the 
Office of Price Administration on July 26, but little change was 
noticed in quotations during the rest of the year. Glass-grade barite 
was quoted generally at $15.50 a short ton, bulk, with $2 a ton extra 


n Lindsay, C. A., Recovery of Barite from Rotary Drilling Mud by Centrifugal Separation: OU and 
Gas Jour., vol. 45, No. 23, October 12, 1946, p. 91. 
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for packing in 100-pound bags. Well-drilling grades of ground barite 
averaged $15.15 a short ton, bulk, f. o. b. mine, according to reports 
of grinders to the Bureau of Mines. 

ccording to the Oil, Paint and Drug Reporter, ground bleached 
barite was quoted at $31.10 a short ton in bags, carlots, St. Louis, 
Mo.—an increase of $3.45 over the 1945 price of $27.65. 


FOREIGN TRADE 


Data on imports of ground barite are shown in the Foreign Trade 
portion of the Primary Barite section of this chapter. 


WITHERITE 


In 1946 increased quantities of witherite were imported from 
Great Britain, the world's sole commercial source, for use in brick 
descumming and steel carburizing. Witherite is not produced in the 
United States, except as it may be mined mixed with barite. 


Witherite, crude, unground. imported for consumption in the United States, 
194 


[Value at port of shipment) 


Short tons Value 


$26, 736 
31, 599 


According to Oil, Paint and Drug Reporter, witherite, 99 percent 
through 200-mesh, bags, carlots, works, was quoted at $43 a short 
ton in 1946, the same as in 1945. ý 


BARIUM CHEMICALS 
PRODUCTION 


Production and sales of all the principal barium chemicals showed 
notable increases in 1946 as compared with 1945. Production of 
barium carbonate was up 7 percent, chloride 9 percent, hydroxide 
30 percent, oxide 4 percent, and sulfate 11 percent. The reconver- 
sion problems of the industry were solved during the year, and the 
industry served expanding peacetime markets. The carbonate is 
now used mostly in brick descumming and oil-well drilling rather 
than as an intermediate for other barium chemicals used ìn flares 
and explosives. Barium nitrate, used almost exclusively in war 
materials, was made by one firm only, and production cannot be 
shown separately. The oxide is used mostly in ceramics. Barium 
sulfate is a well-known paint extender and is also used in photographic 
paper, printing inks, and as a filler in linoleum, oil cloth, wallpaper, 
and other materials. 

This chapter for 1945 carried a table showing consumption (partly 
estimated) of the three principal barium chemicals—the carbonate, 
chloride, and sulfate. 

. Like other pigment trends, lithopone output was up in 1946. It 
18 used mostly in paints, as may be noted in the accompanying table. 
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Barium chemicals produced and used or sold by producers in the United States, 
1942-46, in short tons 


producers ! 


Chemical Plants | Produced | in other 
Black ash: 4 
IMMI EE 
19433 A ere 
EE 
TEE 
! 0 
Carbonate (synthetic) 
1J1ͤĩͥ 5·1Ü¹¹¹⁵⁵ͤ· ĩðê·Kd sr ae fi 7 830, 034 
lk A ee Pete Pres oa f 5 783, 832 
poo, AAA A 5 467, 288 
LEE 5 905, 402 
TEEN 5 1, 313, 233 
Chloride (100 percent basis): 
A s ea ERE 3 913, 200 
pp a AN 8 3 942, 399 
1J7öÜ . 8 3 955, 571 
NOOB AA ee es 3 631, 072 
| SE v8 3 927, 155 
Hydroxide: 
19042 ARA A A 4 366, 472 
1Jö§Ü;à 8 4 337, 107 
1E o !! ß 3 244, 072 
1 EE 3 242, 104 
j| | ees CEU 3 320, 474 
à 1942. 5 
EECH LS c 2, 262, 061 
ôĩÄ˙˖ê 88 5| 22,187 2, 376, 631 
ONG WEE 3| 014,100 |.........--- 2, 066, 97 
Un PR 2l.  (@ ieee etek s 
IJ A eee 1f} Be Wees E 
Oxide: 
142 AA O AAA 3 3, 543 30, 752 
poc AA EE EE 3 4, 998 37, 925 
1904 oia See See eek 3 4, 638 19, 158 
nl EEN 3 5, 965 52, 057 
JJ, EE 3 6, 105 64, 522 
Peroxide: 
/ TEE T 3 1, 803 280, 187 
JJô%C;ͤ˙ ↄ AA y 8 3 1, 682 563, 750 
//!·ö·ͤrC;· ⁰ym v 8 2 ( V i 
6%%7⁵ͤGðw E E ea AA 2 5 $ $ 
„ . 2 $ 
Sulfate (synthetic) 
kb EE w E EEE E A 6 25, 779 512, 960 
NS osc sess so ⅛˙⅛ e 7 24, 606 752, 089 
JJJ///Ü—bb6o‚ y 8 30, 804 790, 366 
II/!öÜÜ]Üq ,ũ. ĩͤ K ͤ 8 8 30, 822 922, 902 
AA . 8 8 94, 171 1, 330, 651 
Other barium chemicals: . 
A ͤ⁰ſ O 24, 5399 2, 384, 282 
TGS AA A EE 22 83l ]....2: see 2, 557, 714 
TT SE EE 30, 111 3, 180, 939 
VE $ 36, 428 $ 3, 520, 401 
1946 Ate MEER UNE aan ER 28, 880 3, 024, 845 
 _  _ == 
Tota): $ 
1/.üͤõĩ[ ⁵ ⁵⁰ ³. /f 88 7, 630, 322 
E WEE Ti EE one ye 8, 345, 422 
A ᷣ ᷣ AA 0 AA A 7, 740, 686 
Y o e A y w ⁊ f %% A é 9 6, 493, 448 
LEE y ĩð K ĩͤ K ᷑ĩĩ«;?⁊5⁵Bo⁰%0!) ; 7, 003, 756 


1 Of any berium chemical. 

* Includes purchased material. 

! Exclusive of purchased material and exclusive of sales by one producer to another. 

‘ Black-ash data include lithopone plants. 

5 Included under Other barium chemicals." 

* Consists mostly of titanium dioxide-barium sulfate pigments, with small quantities of barium acetate, 
SACH nitrate, oxide, perchlorate, peroxide, and de. Specific chemicals may not be revealed by 
specific years. 

Plants included in above figures. 

! Revised figure. 

$ A plant producing more than 1 product is counted but once In arriving at grand totals. 
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Lithopone ! sold or used by producers in the United States, 1942-46 


1942 1943 1944 1945 1946 — - 
|j —————— 9 9 8 8 
Short tons.. .. ..........--------- 137, 320 135, 723 142, 905 136, 161 147, 0 
CCC $10, 828, 924 | $10,745,305 | $11,208,891 | $10,645,316 | $11, 840, 5: 


1 Exclusive of cadmium lithopone. 


Lithopone ! sold or used by producers, 1944-46, by consuming industries 


1944 1945 1046 = 
un Percent Percent 
rcen rcen 

Short tons of total Short tons of total Short tons 

Paints, enamels, and la Gei EEN 109, 398 80 123, 279 
Floor coverings and textiles 15, 821 12 15, 167 
RUD Ol ssc us coe ee 8 977 1 1, 607 
G ³ᷣ AA Ee 9, 965 7 6, 948 
136, 161 100 147, 001 


Exclusive of cadmium lithopone. 


PRICES ee 
Range of quotations on barium chemicals, 1944—46 i 
(Oil, Paint and Drug Reporter] — 
1944 1945 1946 " 
Lithopone: Ka 
Ordinary, bags, at New York........pound..| $0. 043£-$0.0434 | $0. 0434-$0. 043% $0. 0434-$0. 05 
Ordinary, barrels, at New Tork do 0444 04% 0414- 0 - 
Titanated, bags do.... . 056 . 056 .056 - 063 
Titanated, barrels ooo. do.... . 0585 . 0585 .0585- 073. 
Barium carbonate, precipitated, 200-pound bags, bur 
carlots, works. short ton..| 55.00 -70.00 60.00 -70.00 60.00 -70. 00 > 
Barium chlorate, 112-pound kegs, works. pound . 36 . 27 N .31 . 27 31 
Barium chloride, technical, crystals, barrels, car- me? 
lots, f short ton. 75.00 -90.00 75. 00 75. 00 
Barium roxide, drums, carlots, works. pound .10 - .13 .10 - .13 10 
Barium hydrate, crystals, barrels, works. do .06 - .07 .06 - .07 .00 - JOA 
Barium nitrate, barrels, carlots, works do.... .10 - .12 .09)4$- .11% .0914- 1131 
Blanc fixe (dre: 
Direct process, bags, carlots, works. short ton 70. 00 70. 00 70. 00 


Byproduct, bags, carlots, works do 60. 00 60. 00 60. 00 
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Barium chemicals imported for consumption in the United States, 1942-46 


[Value at port of shipment] 


Blano fixe 
Lithopone Barium dioxide (precipitated | Barium chloride 
barium sulfate) 


Year A A 
Pe Value | Pounds | Value presa Value nort Value 
y AA ee eee / MAA, CA 40, 992 | $2, 119 28 | $1, 357 36 | $15, 770 
o lila lle cal olle a 18 | 7,885 
/ ] ]... A HE, ACA ͤ PAT, AN EA A IA 
I . (1) Be EE ⁰ͤo“ ME f 8 
JJ! ee eseeeee ca (3) ¿E A O EAS x 


Other barium com- 
Barium nitrate Barium bydroxide pounds 


Year 


— 


Short tons | Value 


Short tons | Value | Short tons | Value 


PEE mm om em — y p mm mm mmm sl mme e e em mm E E 
—— lœmũ g ap ep mm zm mm e zm e e mm ᷑ mm mm e em em o e ale ee ee e e e e e es le ss me ee e e se —— ep ez e e me ele ee oee ee 


—— — oe = 


e wm wm wm we e mm e e ep e o mn em —— P sls sms ses ses le see ees ee ss ole eege ee 1. ee a o e e e e o e ele ee ee ee e ee 


175 pounds. 2 1,000 pounds. 3 53 pounds. 
Lithopone exported from the United States, 1942-48 


Value Value 


Short Short 
Year tons Year tons 
Total Average Total | Average 
1942. ..........---- 17,036 | $1, 733, 698 $101.77 || 1945................ 11, 576 | $1,049, 961 $90. 70 
VM E 17,320 | 1,637, 217 94. 53194. 9, 651 888, 555 92. 07 
1944 11,551 | 1,107, 430 95. 87 


Bauxite 


By HUBERT W. DAVIS AND MARY E. TROUGHT 


GENERAL SUMMARY 


OMESTIC mine production of crude bauxite in 1946 reversed a 
D 2-year downward trend and increased to 1,316,395 long tons 
(1,072,825 tons, dried equivalent), a gain of 15 percent over 1945. 
Arkansas supplied 95 percent of the total domestic output in 1946. 
Imports of bauxite were larger for the second consecutive year and 
totaled 852,005 tons in 1946, also a 15-percent gain over 1945. Suri- 
nam was the source of 94 percent of the imports in 1946. Exports 
of bauxite dropped for the third successive year and totaled 97,788 
tons in 1946, a decline of 22 percent from 1945. Canada continued 
to be the largest recipient of the exports. 
Consumption of bauxite in the United States decreased 22 percent 
to 1,889,156 tons (dried equivalent) in 1946, compared with 2,433,412 
tons in 1945. Of the 1946 total, the alumina industry used 80 percent. 


Salient statistics of the bauxite industry in the United States, 1943-46 


Production (crude ore) 1 


1, 072. 825 
Value of production 2 $6, 709. 164 
Imports? A 86 long tons 852, 00⁵ 
Exports (including concentrates) 7?· . do 97, 78 
World production 4. do 3, 937, 000 


! Dried equivalent of mine production. 
3 As shipped. 


Stocks of bauxite (dried equivalent) at mines and processing plants 
were 448,790 long tons on December 31, 1946, an 11-percent increase 
over those at the end of 1945, but consumers' stocks dropped 40 per- 
cent to 252,077 tons. Stocks of bauxite held by the Office of Metals 
Reserve on June 30, 1946, were declared surplus and transferred to 
the Bureau of Federal Supply. 

. World production of bauxite is estimated at 4,000,000 metric tons 
in 1946, an 8-percent gain over 1945. About 70 percent of the 1946 
world total is estimated to have been mined in the United States and 
the Guianas. 

voluminum metal is discussed in the Aluminum chapter of this 
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FiGURE 1.— Trends in domestic production, imports, exports, and world production of bauxite, 1915-46. 


PRODUCTION 


Despite & decline of 17 percent in the output of aluminum, a 92- 
percent drop in shipments of bauxite to the Office of Metals Reserve, 
and a larger excess of imports over exports, domestic mine production 
of crude bauxite reversed a 2-year downward trend and increased to 
1,316,395 long tons (1,072,825 tons, dried equivalent) in 1946, a gain 
of 15 percent over 1945. Production in Álabama, Arkansas, and 
Virginia was 7, 18, and 234 percent, respectively, greater than in 1945, 
but output in Georgia was 41 percent smaller. 

Alabama.—The Alcoa Mining Co. and the D. M. Wilson Bauxite 
Co. produced bauxite from deposits in the Eufaula district, Barbour 
and a Counties, in 1946. The mines of the Alcoa Mining Co. 
are served by a drying plant, from which dried bauxite was shipped 
chiefly to the chemical and refractory industries in 1946. The D. M. 
Wilson Bauxite Co. shipped crude bauxite to Quincy, Fla., where the 
Floridin Co. has an activating plant; the activated bauxite was shipped 
chiefly to petroleum réfining industries. 
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Production and shipments of crude bauxite from mines in the United States, 
1942-46, by States, in long tons 


Shipments to processing plants, con- 


Production sumers, and Government stock 
piles 
State and year 
Dried Dried Value 
bauxite Crude bauxite f. o. b. 
equivalent equivalent mine 
SE Georgia, and Vir- 
8: 
Ir v Re E 142, 128 $808, 900 165, 495 141, 958 $&01 “6 
JT Ee 196, 393 | 1, 227, 600 224, 369 192, 669 1, 193, 759 
I/; 128, 407 723. 470 153, 999 132, 362 751, S87 
EE SON 70, 960 394, 157 84, 890 72, 311 395, 717 
1946... noon davis ios 53, 707 314, 594 65, 026 54, 206 318, 515 
Arkansas 
¿AN 2, 459, 906 | 12,172, 500 | 2,712,732 | 2,337,784 | 11,578, 0 
ir EE ERR 6, 036, 490 | 29, 432,300 | 6,825,911 | 5,818,508 | 28, 487. 423 
TA das 2, 695, 317 | 13, 679, 027 3, 128, 588 2, 657, 463 13, 465, (57 
kr LE EE 910, 049 6, 196, 927 1, 247, 766 1, 073, 349 5, 591, 630 
/r. O 1,019,118 | 6,394,570 | 1,282,099 | 1, 044, 939 6, 545, 4% 
Total United States: 
I tias a 12, 981, 400 2, 878, 227 2, 479, 772 12. 377, 758 
/// ͤ K : 30, 659, 900 7, 050, 280 6, 011, 177 29, 681, es? 
AO 14, 402, 497 3, 282, 587 2, 789, 825 14, 214 514 
1048. — ei ae ee 5,591,084 | 1,332,656 | 1, 145, 660 5, 957, 347 
19466. 1. 316, 395 6,709,164 | 1,347,125 | 1,099, 145 6, S64, GAS 
Includes Mississippi. 


Bauxite shipped from mines and processing plants in the United States, 1943-46, 
by States, in long tons 


re and Arkansas Total 
Year 

% TT 

aux uxi ulite 
shipped ! equivalent shipped ! equivalent shipped ! equivalent 
A EE EA 3 150, 006 3 137,199 | 2,301,500 | 2,311, 283 | 2 541,602 2 448, 432 
/; AA Des 188, 842 182 350 6, 348, 478 5, 765, 491 6. 537, 320 5, 947, *41 
A E 132, 533 129, 568 | 2,788, 019 | 2,568, 770 | 2 020, 552 2 GUN, xis 
j) 8 77, 134 80, 567 988, 877 991,227 | 1, 066, 011 1. 071. 794 
111171 52. 505 53,829 | 1,049, 125 964, 945 | 1,101, 1, 01& 774 


1 Includes crude, dried, calcined, activated, and sintered. 
3 Includes Mississippi. 


Arkansas.—Production of bauxite at the Drury mine near Sweet 
Home, Pulaski County, operated by the Alcoa Mining Co., tripled 
that of 1945. About one-fourth of the output was sold to the nearby 
Drury calcining plant of its affiliate, Aluminum Ore Co., which 
calcined the ore for sale to the abrasive industry; the remainder of 
the production was sold to other local processors. At its mines in 
Saline County the Alcoa Mining Co. produced 2 percent less bauxite 
than in 1945. Numerous underground and open-pit mines were 
operated by the company in the vicinity of Bauxite, where it has 
facilities for drying and calcining ore which is sold to alumina, chem- 
ical, abrasive, and other plants. 

The Crouch Mining Co. mined high-grade ore from its Young 
mine in Saline County and processed the entire output in its drying 
and calcining plant near Bauxite. Production was 16 percent less 
in 1946 than in 1945; the output was shipped to abrasive plants. 
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The Berger No. 100 was the only mine worked by the American 
Cyanamid Co. in Arkansas in 1946. The ore from the Berger No. 
100 mine, together with ore from stock at its inactive Rauch Leased 
and Heckler mines in Pulaski County and Townsend mine in Saline 
County and some purchased ore, was dried at the company rotary, 
gas-fired plant near Berger and the dried bauxite shipped to the 
chemical and petroleum-refining industries. Production of ore by 
the company in Arkansas was 76 percent less than in 1945 but ship- 
ments of dried bauxite were only 14 percent smaller. 

The Norton Co. produced 4 percent less bauxite in 1946 than in 
1945. This ore, together with purchased ore, is calcined for the 
abrasive industry. Shipment of calcined bauxite were 12 percent 
smaller than in 1945. 

In 1946 the Dulin Bauxite Co. operated the Penzel-Coe, Dixie, 
and Vinson-Hoffman mines and its calcining plant near Sweet Home, 
Pulaski County; it shipped calcined bauxite to the abrasive and other 
industries and ore to the Office of Metals Reserve. Shipments of 
calcined bauxite were 13 percent less than in 1945, but those of ore 
were 7 percent more. 

The Pulaski Mining Co. at its Rummell mine in Pulaski County 
made a small output, two-thirds of which was sold to a local processor 
and the remainder to the chemical industry. 

The Reynolds Mining Corp. operated the Fletcher, Hurricane 
Creek, Covington Whitley, and Stuckey mines in Saline County and 
the Buzbee mine in Pulaski County in 1946. Production by the 
company was 64 percent larger than in 1945. The entire output 
was sold to its affiliate, Reynolds Metals Co. 

The Porocel Corp. operated its plant at Berger, Pulaski County, 
where bauxite is milled, activated, and purified by magnetic separa- 
tion; it also operates a plant at the same location where activated 
bauxite is impregnated with chemicals for use as a catalyst. The 
company purchases almost all of its requirements of bauxite from 
local producers. 

The beneficiation of low-grade Arkansas bauxites has been de- 
scribed by Runke and O'Meara.! n 

Georgia.—The American Cyanamid Co. and Alcoa Mining Co. 
continued to operate mines and drying plants in Georgia in 1940. 
The former company worked the Hatton and Thig Pen mines in the 
Andersonville district, Sumter County; output was 29 percent less 
than in 1945. The Alcoa Mining Co. operated mines in the Hermitage 
area of Floyd County until March, when operations were discontinued; 
output was 92 percent smaller than in 1945. All ore was shipped to 
the alumina and chemical industries in dried form. 

Virginia.—The Alcoa Mining Co. worked the Lightner, Allen, and 
Harris mines near Spottswood, Augusta County, in 1946. Output 
was more than double that of 1945 and was shipped to the chemical 
and refractories industries in crude form. These mines were closed 
on December 31, 1946. 


! Runke, S. M., and O'Meara, R. G., Concentration of Bauxite for Milling in the 50-Ton Bureau of 
Mines Pilot Plant, Bauxite, Ark.: Bureau of Mines Rept. of Investigations 3909, 1946, 25 pp. 
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Recovery of processed bauxite in the United States, 1942-46, in long tons 


Year treated 


A A 1, 734, 761 

IJ!!! 886 546. 

11 8 1. 408, 344 

ple ⁵ eee te 874. 180 
708 


I!; ⁵ 8 964 111, 312 


Bauxite shipped from mines and processing plants in the United States, 1943-46, 
by consuming industries, in long tons 


Industry Dried ! Dried 
As bauxite As bauxite As bauxite 
shipped ! | equiv- | shipped! | equiv- shipped ! iv- 
t alent t 
Alumina ?........... 6, 075, 631| 5, 404, 159 816,776] 760,782) 872,811 
Chemical... 244. 446 241. 851 128, 503 127, 526 98, 664 97, 029 109, 496| 109,153 
Abrasive .. 178, 341 258, 381 117,493| 1 98, 670| 146, 868 


Petroleum refining 
refractory, and 


other 38. 902 A, 153] 29, 781 
Total: Long tons .. 6, 537,320) 5, 947,841} 2, 920, 552] 2, 698, 338] 1, 066, 0111, 071, 794| 1. 101, 6801, 018, 774 
Value $33, 372, 3822... 15, 814, 431II.. $7, 386, 33777 $7, 725, 989 


1 Includes crude, dried, calcined, activated, and sintered. 
? Includes shipments to Otlice of Metals Reserve stock piles as follows: 
1943— 3,384,874 tons (2,852,773 dried equivalent). 
1944—1,594.487 tons (1,332,673 dried equivalent). 
1945—400,096 tons (339,052 dried equivalent). 
1946-—33,352 tons (28.375 dried equivalent.) 
3 Small quantity of bauxite shipped to makers of refractories probably included under A brasive.'* 


RESERVES 


The following information on reserves was prepared by Josiah 
Bridge, of the Geological Survey, and John B. Dorsh and John H. 
Weitz, of the Bureau of Mines, and has been taken from an unpub- 
lished report, The Mineral Position of the United States. 


Reserves of high-alumina materials, exclusive of anorthosite, considered in 1944 
as potential ores, totaled 3 billion tons containing 356 million short tons of recover- 
able aluminum. Of the latter quantity, only 3 percent, or about 11 million tons 
was in material considered ore in 1944. In 1943 the United States actually used 
approximately 750,000 short tons of aluminum. A little over 2 percent, or 8 
million tons, is in high-iron bauxite; 0.15 percent, or about 500,000 tons, in alunite; 
and 95 percent in low-grade bauxite, bauxitic clay, and high-alumina clay. The 
United States has very small reserves of grade I bauxite (not more than 7 percent 
SiO.; not more than 3 percent FeO) which was used exclusively in this country 
for the production of aluminum before the war. Recent technologic advances 
probably have made grade II (not more than 15 percent SiO:; not more than 6 
percent FeO; not less than 40 percent AlzO;; and not less than 32 percent available 
alumina) bauxite commercially available, but known reserves are not large in 
terms of long-range national requirements. The Nation's aluminum resources 
in the lower-grade bauxites and clay are enormous, but it probably will be cheaper 
to import DEE foreign ores than to extract alumina from low-grade domestic 
material. owever, it provides an emergency source of supply that could be used 
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if supplies of the higher-grade bauxites are cut off at any time in the future. In 
an emergency, it could supply the entire national requirement for a considerable 
period if the inereased cost of processing is not a controlling factor. 


CONSUMPTION 


Consumption of bauxite (dried equivalent) totaled 1,889,156 long 
tons in 1946 compared with 2,433,412 tons in 1945. The consumption 
figures for both years include calcined bauxite shipped for export to . 
American-owned abrasive plants in Canada for the manufacture of 
crude abrasives, which are returned to the United States for final 
manufacture and consumption. Consumption of bauxite as shipped 
totaled 1,879,425 tons in 1946 and consisted of 461,052 tons of crude 
ore, 1,285,440 tons of dried ore, 124,222 tons of calcined ore, and 8,711 
tons of activated ore. Of the bauxite consumed (dried-equivalent 
basis) in 1946, 52 percent was domestic and 48 percent foreign. Of 
the foreign ore consumed in 1946, the alumina industry used 92 per- 
cent and the chemical, abrasive, cement, and other industries absorbed 
the remaining 8 percent. 


Bauxite consumed in the United States, 1945-46, by consuming industries, in 
long tons 


[Dried-bauxite equivalent] 


Domestic Domestic 


—᷑ RN 


Alumina aii ; 684, 074 1, 515, 602 
Chemical. ..................-. 134, 766 96, 306 139, 833 
Abrasive and refractory....... 201, 182 182, 582 205, 380 
OUP cece ete aes 44, 381 20, 804 28, 341 


— . ——«ů . —2— A 


1, 716, 621 2, 433, 412 983, 766 


1 Includes some bauxite used in making chemicals and other products. 


Alumina.— Bauxite consumption by the alumina industry in 1946 
totaled 1,515,602 long tons (684,074 tons from domestic mines and 
831,528 tons from foreign sources) compared with 2,053,083 tons in 
1945. Of all the bauxite consumed in 1946, the alumina industry 
used 80 percent compared with 84 percent in 1945. The alumina 
industry employed crude and dried ore, chiefly from Arkansas, 
Georgia, Surinam, and British Guiana. Not all bauxite consumed b 
the alumina industry is destined to emerge finally as aluminum meta 
since some of the alumina is used by the chemical, abrasive, an 
refractory industries and some of it is processed into special products, 
such as activated and tabular aluminas for use in the petroleum- 
refining and ceramic industries. 

Chemical.— Bauxite consumption by producers of aluminum salts 
and alumina (aoumetallurcical) was 262,275 long tons (169,009 tons 
of domestic and 93,266 tons of foreign) in 1946 compared with 268,205 
tons (211,273 tons of domestic and 46,932 tons of foreign) in 1945. In 
addition to: bauxite, producers of aluminum salts reported consuming 
19,882 short tons of aluminum trihydrate, 11,977 tons of secondary 
aluminum, 73,883 tons of clay, and a quantity of alunite and bi- 
chromate residues in 1946. . The bauxite requirements for the chemical 
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industry were supplied chiefly from Alabama, Arkansas, Georgia, 
Virginia, Surinam, and British Guiana. 

Production and shipments of aluminum salts increased 4 percent 
each in quantity and 2 percent in total value in 1946 over 1945. 
Output of alumina (aside from that used in making aluminum) 
increased 9 percent, and shipments gained 10 percent. Of this alumina, 
28 percent was consumed by aluminum salts producers; the remainder 
was used by manufacturers of abrasives, refractories, petroleum 
P spark plugs, glass, rubber, paints, and various other com- 
modities. 


Aluminum salts and alumina produced and shipped in the United States, 1945-46 


1946 


Shipments Shipments 


Ship-| Short 
pers tons 


— ———— —äü—eñ ——— —ñꝗZü— 


Ammonía............... 8, 528 $579, $502. 509 
Ot ass 5, 170 395, 859 6,035 372, 235 
Aluminum chloride: 
cae CFC 17, 199 6, 748 252, 491 
PYStAl ( 
V { ) 20,802 | 2, 920, 033 } 17, 726 | 2,584.18 
Aluminum sulfate: 
Commercial: 
General............... 19 540, 030 | 11, 825, 418 |568 569, 435 | 12, 491, 20 
Municipal............. 12, 011 236, 729 12, 268 225, IM 


8 36, l 
6| 29400 | 1,053,104 30,730 | 1,063, 2% 
( 1 28,943 | 1,892,509 } 30, 323 2 015, 360 
Ae 1652, 173 |119, 186, 759 | 679, 656 | 19, 509, 481 
06,895 | 5,187,433 | 71,281 73,061 | G. 168, 752 


Iron free 
Sodium aluminum sulfate.. 
Sodium aluminate 


1 657, 212 


Total aluminum salts.. 
3 65, 117 


Alumina 


——— :: em mm e 


! Revised figure. 
3 Excludes alumina produced for use in making aluminum; includes activated, calcined, crude, light and 
heavy hydrate, converted to a calcined alumina equivalent. 


Abrasive and Refractory.—Manufacturers of crude aluminous 
abrasive pigs in Canada and the United States and manufacturers of 
bauxite refractories in the United States used 205,380 tons (11 per- 
cent) of all the foreign and domestic bauxite consumed in 1946, a 
paot increase over the 201,182 tons used in 1945. Except for a 
relatively small quantity from British Guiana, all the ore requirements 
of the industry were supplied from Alabama, Arkansas, and Virginia. 

Other.—Consumption of bauxite in the cement, steel, ferro-alloy, 
and petroleum-refining industries decreased 36 percent in 1946 from 


1945. 
STOCKS 


_ Stocks of bauxite (dried equivalent) on hand at mines and process- 
ing plants on December 31, 1946, totaled 448,790 long tons, compared 
with 403,268 tons on December 31, 1945. Stocks at consumers’ plants 
decreased from 422,863 tons at the end of 1945 to 252,977 tons at the 
end of 1946. Government-owned stocks of bauxite held by Office of 
Metals Reserve were declared surplus on June 30, 1946, and trans- 
ferred to the Bureau of Federal Supply. | 


BAUXITE 181 


Stocks of bauxite on hand December 31, 1949-46, in long tons 


Processors Consumers Total 


Year ment, 
crude Dried 


bauxite 
equivalent 


TTT ; ; , ; 335, 366 | 491, 797 1, 543, 558 


„„ ; ; ; yl, 750, 481 2, 855. 896 | 5, 029, 55 4, 413, 456 
e EE , à 4 3, 304, 251 |3, 413, 607 ; 4, 156, 742 
VV 346, A 277 540 296, 486 |3, 244, 707 39. 36 3, 584, 132 
ER icons 315, 733 s A 181, 708 (2) ; 3 701, 767 


! Dried, calcined, activated, and sintered. 
2 Figure not available for publication. 
3 Excludes Government stocks. 


PRICES 


In 1946 the average selling price, f. o. b. mines and processing 
plants, was $5.10 a long ton for crude (undried) bauxite, $6.98 for 
crushed dried bauxite, $15.43 for calcined bauxite, and $48.81 for 
activated bauxite. Prices in 1945 were as follows: $4.49 for crude, 
$5.93 for dried, $14.29 for calcined, and $53.80 for activated. The 
weighted average price for all grades of domestic ore as shipped was 
$7.01 & long ton in 1946 ($6.93 in 1945). Nominal market quotations 
remained static throughout 1946 for all grades of domestic bauxite. 
Quotations on foreign bauxite ore have not been published in domestic 
trade journals since February 6, 1941. 


Range of quotations on domestic bauxite, 1944—46, per long ton 
[E&MJ Metal and Mineral Market Reports] 


Chemical 
specifications Prices 
Type of ore (percent) 
1945 1946 
© POE E Ao secs $5. 00 $5. 00 
Chemical, crushed and dried ?............... $7. 50- 8. 50 $7. 50- 8. 50 
Other grades AT TRUM 7.50- 8.50 7.50- 8.50 
Pulverized and dried . 14. 00-16. 00 14. 00-16. 00 
Abrasive grade, crusbed and calcined 1... .... 16. 00 


! F.o. b. Arkansas mines. 

3 Not specified. 

F. o. b. Alabama and Arkansas mines. 
SiO not specified; Fe303, 1.5-2.5 percent. 


FOREIGN TRADE ? 


Imports of bauxite increased for the second consecutive year and 
totaled 852,005 long tons in 1946, a gain of 15 percent over 1945. Of 
the 1946 imports, Surinam supplied 802,288 tons, British Guiana 40,- 
595 tons, Curacao 4,121 tons. Brazil 3,501 tons, and Jamaica 1,500 
tons. By customs districts in the United States, 652,951 tons were 
received at Mobile, 133,263 at New Orleans, 33,325 at Philadelphia, 
13,935 at New York, 10,152 at Maryland, 4,878 at Massachusetts, 
and 3,501 at Sabine. The duty on bauxite is $1 a long ton. 


? Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. : 
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Bauxite and aluminum: compounds imported into the United States, 1942-46 


, Aluminym com- 
“Alumina’ poulids 
Year isim: Dried 
ported | equivalent | Value 
(long tons) (long tons) 
1042. v ⁰ nia 884, 217 | $5,952, 451 $1, 570, 377 
// ĩ ˙ 1 A ; 1, 108, 104 
C» tg (2) 1 
7777 red 5, 273,122 
1048. oos Sao se 852, 005 5, 965, 124 
1 50 pounds. 


3 Less than 1 ton. 


Exports dropped for the third successive year &nd totaled 97,788 
long tons in 1946, a decline of 22 percent from 1945. Of the 1946 ex- 
ports, 91,466 tons were classified as bauxite and other aluminum ores 
and 6,322 tons as bauxite concentrates (including alumina). Canada 
was the largest recipient of the exports; virtually all of the bauxite and 
other aluminum ores and 97 percent of the bauxite concentrates (in- 
cluding alumina) were shipped to that country in 1946. Most of the 
bauxite exported to Canada is used to manufacture crude abrasives, 
which are returned to the United States for final manufacture and 
consumption. Otherwise, the exports to Canada consisted almost en- 
tirely of activated bauxite destined for use in petroleum refineries. 


Bauxite and aluminum compounds exported from the United States, 1942—46 


Bauxite (including bauxite con- Aluminum sulfate Other aluminum 


centrates), long tons compounds 
EES bean Sh 8h 
AS ex- auxite ort ort 
ported | equiva- Value tons Value tons Value 
lent 

o ONT DU 260,600 | 294,176 | $5,086,695 | 44,428 
(EK EE 417, 186 528, 839 5, 575,128 | 37,946 
E, PONES UPS 146, 638 210, 852 2, 928, 7 41, 434 
// Seats E 126, 077 156, 129 2, 424, 921 | 37,972 
KT ce ie feat Nie Ne eh ee etl 97, 758 127, 840 1, 599, 259 | 37,957 


WORLD REVIEW 


Greatly increased outputs of bauxite in British Guiana, France, 
and Hungary were largely responsible for a slight gain in world. pro- 
duction in 1946 over 1945. About 70 percent of the total world 
production is estimated to have been mined in the Western Hemi- 
sphere in the United States and the Guianas in 1946, compared with 
64 percent in 1945. | 

Australia.—The Australian Aluminum Production Commission was 
investigating bauxite deposits in Australia to determine which will be 
used as raw material for the proposed alumina plant and reduction 
works (capacity, 12,000 long tons) to be erected in Tasmania. Com- 
mercial bauxite deposits are known to occur in New South Wales, 
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Queensland, Tasmania, Victoria, and Western Australia. Consump- 
uon of bauxite in Australia heretofore has been small and virtually all 
has been supplied by Victoria and New South Wales. 


World production of bauxite, 1940-46, by countries, in metric tons 
{Compiled by B. B. Mitchell] 


Country 1946 
Australia 

New a W ales a ee (1) 

iX oo. ege ore Soe 2, 351 
S ee te ot ae eek 1 
Bran] i oe poe 8 3 1,161 
Pntsh Guiana ?1, 137, 091 
da e os oe Po E 489,020 | 587,420 | 639, 560 916,350 | 665, 630 ; 478, 242 
Zoch West Africa (1) (1) (1) 
rag iin ET J 
e dest $4 ps e525 116, 846 
GECE o- 
inn. 300 300 
alo a ARE 988, 550 | 1,001,370 : 100, 760 
EJ S 184 | . 5 (!) 
Indochina, Frene n 118 10, 200 360 (1) (1) 
HE AAA 571, 324 65, 447 
e A duda 64 () 
EE A ^ xeu F ff] TTT 
Netherlands East Indies (1) 
Puan Is / 2, 495 59,297 135, 669 104,223 |  J 1000 ]|..........].......... 
Portuguese East Africa...... (1) 
castas do os ee LES () 
Ii 8 4, 926 
Smam. ..........- Siete Ed 570, 639 
Urfederated Malay S 

Herr 8 () 

C. S. B. R. (estimate) 300 1 (1) 
Urited Kingdom.............|....---.-. OI 
United States (dried equiv- 

, 1, 090, 044 
Yugoslavia. ....---..----.-.- 

Total. ; 4, 000, 000 

! Data not available. Estimate included in total. 1 3 January-June. 


Exports. 
‘Imports into Japan and Formosa in fiscal year ended Mar. 31 of year following that stated; preliminary 
£rures. Mine production of crude ore. 
‘Croatia only; estimate for rest of Yugoslavia included in total. 


Brazil.—Attempts to develop aluminum-ingot production in Brazil 
so far have been unsuccessful. The Eletro-Quimica Brasiliera, S. A., 
which, on March 29, 1945, began the production of primary aluminum 
at Ouro Preto, Minas Gerais, ceased operations in 1946 because of 
high capital charges and heavy transport costs on bauxite. The 
estimated output of aluminum during the period of operation was 
only 525 metric tons. Thus, the expected increase in production of 
bauxite as a result of the birth of Brazil’s aluminum industry did not 
materalize. Exports of bauxite from Brazil were only 1,161 metric 
tons in 1946, compared with 7,060 tons in 1945. 

British Guiana. Bauxite production in British Guiana expanded 
stupendously following the outbreak of war in 1939; exports during 
the 7 years, 1939-45, were 6,803,958 long tons compared with 
1,110,137 tons during the preceding 7 years. Record exports of 
1,901,393 tons were made in 1943. The Demerara Bauxite Co., Ltd., 
controlled by the Aluminum Co. of Canada, was the major producer 
during the war and shipped virtually all its output to Arvida, Quebec, 
Canada, for the production of alumina. The Berbice Bauxite Co., 
the only other producer, which made its initial output in 1942, 
accounted for only 7 percent of the 1,116,463 tons exported in that 
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year. The company suspended operations in 1943, but they were 
resumed on a limited scale during the last quarter of 1945. Total 
exports from British Guiana were 1,120,015 long tons in 1946—the 
second highest on record—compared with 738,544 tons in 1945. Of 
the 1946 exports, 92 percent were destined to Canada, 6 percent to the 
United States, 1 percent to the United Kingdom, and the remainder 
to Argentina and Sweden. 

France.—Production of bauxite in France increased to 478,242 
metric tons in 1946 from 252,416 tons in 1945. Deliveries to local 
mills during 1946 exceeded those of prewar years, whereas exports, 
which averaged 24,000 tons monthly in 1938, were smaller. 

Haiti. Work was continued in 1946 on the construction of an access 
road to the Ste. Croix bauxite concession of Reynolds Mining Corp: 
6 miles have been completed, and the remaining 4 miles were expected 
to be finished by late spring. 

Hungary.— Hungaro-Russian Bauxite-Aluminium Corp., formed in 
May 1946 following negotiations between the Hungarian and Soviet 
Governments, has taken over all the chief Hungarian bauxite deposits 
and aluminum plants; scheduled production of bauxite was 400,000 
metric tons for 1946, 500,000 for 1947, and 700,000 for 1948.“ How- 
ever, output was only 100,760 metric tons in 1946, compared with 
35,402 and 758,299 tons, respectively, in 1945 and 1944. 

Italy.—Rehabilitation of alumina plants in Italy resulted in a 
sharp rise in output of bauxite during the last 5 months of 1946, 
during which time 90 percent of the total (65,447 metric tons) was 

roduced. Production was only 2,584 tons in 1945. Asa result of the 

taly-Yugoslavia border settlement, the bauxite production in Venezia 
Giulia, the source of about 80 percent of Italy's requirements before 
the war, has been lost; but it may be partly offset by the development 
of new sources in southern Italy, where the three principal mines are 
the San Giovanni Rotondo, Monte Nutria, and Il Cavone. Proved 
reserves of the three mines are estimated at about 3,000,000 metric 
tons. Numerous prospects are found near these mines and in the 
Lecce area. 

The San Giovanni Rotondo mine, about 6 miles south of San 
Giovanni Rotondo, Province of Foggia, has been the chief producer. 
Prospecting for bauxite began in mid-1938, the main deposit was 
discovered in 1939, and outputs of 146,443, 128,000, and 170,772 
metric tons, respectively, were made in 1940, 1941, and 1942. Ore 
reserves have been estimated by the producer at 2,000,000 tons and 
by the Italian Government at “not less than 10,000,000 tons.” The 
commercial-grade ore is divided into two grades; the first grade. 
5 54 to 55 percent Al,O; and 3.5 percent SiO;, comprises 30 
percent of the total ore, and the second grade, containing 50 to 53 
percent AlzO; and 4 percent SiO;, comprises 70 percent of the total 

Malaya *.—Bauxite is probably of widespread occurrence in Malaya. 
but deposits have been worked only in Johore and Malacca. Several 
of the bauxite occurrences in Johore have resulted from the weathering 
of ancient volcanic rocks, but some appear to have been derived from 
shale. Production of bauxite in Malaya was begun in 1936, when the 

3 Bristol, H. H., Jr., American Embassy, Port-au-Prince, Haiti, Jan. 29, 1947. 


4 Chemical Age, vol. 55, No. 1416, Aug. 17, 1946, p. 205. 
ê Richardson, J. S., Jr. (American cousul, Singapore), Bauxitein Malaya: Ms. Rept., July 16, 1947, 7 pp. 
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Ishihara Sangyo Koshi commenced mining a deposit at Bukit Pasir 
Mas near Batu Pahat. In 1937 the Perigi Achih mine was opened, 
and exports from Sri Medan mine started in 1938. These three 
mines, all in south Johore, were the only ones in operation up to 1941. 

During Japanese occupation, the Malacca (Telok Mas) and Nangan 
mines were worked. The Malacca area was prospected by the 
Japanese in 1939, but no see license was issued. The Japanese 
Ml Administration ordered work to commence in May 1942. 
Most of the equipment was brought from the Sri Medan (Higashiyama) 
mine, but some machinery was also obtained from Japan. Work 
commenced in August 1943, and up to October 1944 about 100,000 
tons of ore were shipped to Japan. Lack of transport prevented 
further shipments. It is estimated that about 200,000 tons of ore 
are still deposited in the Bukit Lintan section of the mine, and 70,000 
tons of produced ore were stored on the property. The ore is stated 
to average 52 percent AlzOs, 4 percent SiO, 1 percent TiO;, and 10 
percent Reih, 

The Nangan mine is situated around Bukit Simon about 10 miles 
east of Kampong Pengerang, and the deposit of bauxite covers a large 
area. Bauxite was found in 1935 but no proprietary rights were 
issued. The area was estimated to contain about 10,000,000 tons of 
bauxite, and a development project envisaging a production of 500,000 
tons annually was inaugurated. Nonarrival of machinery from Japan 
caused the plan to be discontinued, although equipment from the 
Kemaman iron mine, Trengganu, was transferred to the area. One 
shipment of 3,450 tons was made to Japan in July 1944, and about 
42,000 tons of ore on the property remained unshipped. The average 

ade of the ore was 56 percent Al;O;, 4 percent SiOs, 0.7-0.8 percent 

102, and 6-7 percent Reih, 

Netherlands East Indies.—The only producer of bauxite in Nether- 
lands Indies is the N. V. Billiton Maatschappij, which owns mines on 
the island of Bintan. After the Netherlands Indies had been overrun 
by the Japanese in 1942, production of bauxite was resumed by the 
Japanese Furukawa Co., Ltd. According to reports found after the 
liberation of the Netherlands Indies, the invaders exported 1,385,827 
tons of bauxite during the three years 1942-44. After the liberation, 
the drying kiln was found dismantled, the mining equipment removed 
or worn out, and the aerial ropeway for transporting the bauxite to 
the loading station in need of repair. Rehabilitation of the equip- 
ment has been in progress by the Billiton Co., which expected to 
resume production in the latter part of 1947. 

Surinam.—Despite a short strike of workers at the mines and 
docks and the prolonged strikes of maritime workers in the United 
States and Trinidad, exports of bauxite from Surinam advanced for 
the second consecutive year and were 48 percent greater than pro- 
duction; they totaled 844,292 long tons in 1946 compared with 673,185 
tons in 1945. The Surinaamsche Bauxiet Maatschappij, which 
operates mines at Paranam and Moengo, and the N. V. Billiton 
Maatschappij, which operates a mine at Onverdacht, accounted for 
the exports in both years. Early in 1947 calcining equipment was. 
installed at the Paranam plant of the Surinaamsche Bauxiet Maat- 
schappij. 
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In Minerals Yearbook, 1945, it was erroneously stated that the 
bauxite deposits of the N. V. Billiton Maatschappij were too small to 
warrant construction of processing plants and that the company 
might cease operations in the near future. According to a letter to 
the author from the N. V. Billiton Maatschappij: 


After continuously producing bauxite in three shifts during the war years, pro- 
duction was temporarily stopped in Surinam from the middle of April 1945 until 
the middle of July 1945 for complete overhaul of the plant. "Thereafter produc- 
tion has been regularly continued in two shifts at the rate of approximately 
20,000 tons of bauxite monthly. Recently same has been vigi ag up to about 
25,000 tons. At present a calcining kiln is being erected at the mine and pro- 
duction is being expected to start within the near future at an initial yearly capac- 
ity of approximately 30,000 tons of calcined bauxite. Ore reserves in Surinam 
are estimated at over 30 years at present rate of production. The mine is situated 
at Onverdacht * * * and has its own boatloading station at Smalkalden 
on the Para River (loading capacity about 500 tons per hour). A complete ore 
Pose plant and a drying kiln are situated near the boatloading station. 

he open-pit production is highly mechanized by means of diesel draglines and 
bulldozers. Transportation of the ore from the mine to the plant and boat- 
loading station takes place by means of a railroad. Modern living quarters, 
recreation facilities, and free medical service have been established by Billiton 
&t Onverdacht for its employees. 


The interest of two new American companies in bauxite deposits 
in Surinam may presage an expansion in production. The Reynolds 
Metals Co. has had engineers in Surinam to search for bauxıte de- 
posits, but no action had been taken by the Government on its appli- 
cation for a concession. The Permanente Metals Corp. (Kaiser Go., 
Inc., subsidiary) has likewise had engineers investigating deposits on 
an option along the Marowijne River near the French Guiana border. 


Bismuth 


By RICHARD H. MOTE 


GENERAL SUMMARY 


OMESTIC refinery production of metallic bismuth declined 
D sharply in 1946 compared with 1945, but was partly offset by a 
27-percent increase in imports, a 19-percent drop in consumption, 

and a net reduction of 176,283 pounds of metallic bismuth in Govern- 
ment stocks. The prices of bismuth metal and salts increased follow- 


^ 


ing removal of ceiling prices in July 1946. | 


DOMESTIC PRODUCTION 


Refined metallic bismuth produced in the United States is recov- 
ered entirely as a byproduct in the smelting of domestic and forei 
lead and copper ores, whose primary value in bismuth is negligible, 
and in the refining of Mexican bismuth-lead bullion. Prolonged labor 
strikes at domestic lead smelters and refineries during the first half 
of 1946 sharply curtailed the output of refined lead; this in turn cut the 
bismuth recoveries, resulting in a 38-percent drop in the production of 
refined bismuth in 1946 as compared with 1945. The Bureau of 
Mines is not at liberty to publish statistics showing the domestie 
production of bismuth. Domestic producers (smelters and refineries) 
in 1946 continued to be the American Smelting & Refining Co., Ana- 
conda Copper Mining Co., and the United States Smelting, Refining, 

Mining Co. The world’s largest producer of bismuth, and the 
principal domestic importer and consumer, is the Cerro de Pasco 
Copper Corp., New York, which refines large quantities of bismuth in 


Peru. 
| | CONSUMPTION AND USES i 


Domestic bismuth consumption was approximately 1,330,000 
pounds in 1946, a decline of 19 percent from 1945 and 47 percent from 
the apparent consumption of 2,500,000 pounds in the peak year 1942. 

The manufacture of bismuth pharmaceuticals—which comprise 
principally antisyphilitic drugs, antiacid or stomach remedies, and 
cosmetic powders—consumed about 831,900 pounds (63 percent) of 
bismuth in 1946, approximately the average quantity consumed for 
that purpose during the last decade. 

Metallurgical uses represented 37 percent of the bismuth consump- 
tion in 1946 compared with 49 percent in 1945, 55 percent in 1942—44, 
and about 25 percent in the middle 1930’s. Bismuth is used with 
cadmium, tin, and lead in the manufacture of low-melting alloys for 
fire alarms, sprinklers, and other fire-fighting apparatus. Similar alloys 
are employed in bending thin-walled tubing and in making patterns, 
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particularly in the aircraft industry. Other bismuth alloys are used as 
solders, coatings for selenium rectifiers, and safety fuses in electrical 
circuits and compressed-gas cylinders. 


Bismuth consumed in the United States, 1944-46, by uses 


[Figures compiled by Civilian Production Administration] 
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1 Principally rectifier coating, nucleonics, and commercial solders. 


STOCKS 


Stocks of bismuth metal held by producers, distributors, &nd 
consumers declined 21 percent in 1946. Bismuth-metal inventories 
of Government-owned Office of Metals Reserve gradually diminished 
from 762,829 pounds on January 1, 1946, to 586,546 pounds on 
December 31, & decline of 23 percent. The Government held no 
stocks of bismuth ore or concentrates during 1946.  . 


PRICES 


On July 8, 1946, the New York quoted price for bismuth metal 
increased from the maximum ceiling price of $1.25 & pound, ton lots — 
at which level it had been since October 1939 —to $1.60 & pound. A 
further advance in price to $1.80 a pound became effective December 2. 

The London price of bismuth ore, 50 percent, c. i. f., per pound of 
contained Bi, was quoted at 3s. 0d. until April when the price advanced 
to 4s. Od. at which level it remained for the rest of the year. Metallic 
bismuth, 99.95 percent, 5-cwt. lots, which sold for 6s. 8d. oa 
March, advanced to 9s. in April and again to 10s. in December. The 
price per D of bismuth matrix &nd bending alloys was raised 
from 4s. 6d. and 5s., respectively, in January to 4s. 9d. and 5s. 5d. 
in February. Matrix alloy was further advanced to 6s. 1d. in April. 


FOREIGN TRADE ' 


Imports.—Of the 422,336 pounds of refined metallic bismuth 
imported in 1946, 392,306 pounds came from Peru and 30,030 pounds 
from Canada. All entries of refined metallic bismuth in 1941-45 
were from Peru. Almost the entire Mexican bismuth output (see 

world production table) is imported in the form of bismuth-lead bars 
for refining in the United States. | 


! Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. 8. Department of Commerce. 
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Bismuth imported for consumption in the United States, 1942-46 


Refined metallic 
Bismuth ore ! bismuth 


Bismuth compounds 
and mixtures 
Year Pounds 


Pounds | Value 
Gross Bi con- 


weight tent 
J () (1) $22 
GE 138, 600 48, 800 53 
I!! 118, 739 51, 349 352 


mm gë oedëee eege le —Eäõn ege ee 


325 —8 (3) 422, 336 404,922 1........ A 


! Figures from Foreign Economie Administration. Those for 1942 and 1946 not available. 
! No san porte for consumption“; general imports of 222,684 pounds were reexported. 


! An additional 71,236 pounds (valued 8t $43,498) re rted by the U. 8. Department of Commerce as 
"bismuth'' is ore and is covered by that category in thís table. 


Exports.—Exports of bismuth metal and alloys in 1946, principally 
to United Kingdom, France, and Italy, increased 32 percent over 1945. 


Bismuth exported from the United States, 1944-46, by classes 


1944 
Class 
Pounds | Value 
Ms. nd alloys... 10, 161 D 857 $149, 031 
and alloys................ 55 i 
Compounds and mixtures: 
arbonate.............--------------- 46,761 | 67,725 26 178 
Chloride L 501 1,473 
RETA lca DEVI UR 8, 429 , 
Iodideuukpnt 2, 884 1, 432 
TEEN 42,845 | 56,319 105, 061 
)))) (x8 355 1, 154 1 
EE 2 20 3 
9 tet UID 11,299 | 26,482 3 50, 902 


! Beginning Jan. 1, 1946, data not separately classified. 
3 Data for chloride, oxide, and sulfate included with “other.” 
! Data not available. 


WORLD REVIEW 


World production of bismuth approximated 940,000 kilograms 
(2,072,000 pounds) in 1946. "The principal producers were United 
States, Peru, Canada, and Mexico. 
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World production’of bismuth, 1940-46, by countries, in kilograms ! 
[Compiled by B. B. Mitchell] 


S 
— 
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Argentina: Metal 4,880) 10, 040 13,101 
"js A 3, 000 5, 000 17, 000 
Australia (in ore) )) h.. 2, 800 2, 200 4, 800 
Bolivia (in ore and bullion exported)!..| 138, 700 22, 604 8. 896 
O © Meiil!l! erem 18, 479 6 56. 605 
In bullion- ....0000-0aaaenenMŅo 8, 069 3, 401 1048 wet GE A HE 
China (in ore) 6. 16, 000 33, 000 11,000) ()) (3 |........- 
France (metal7ʒ -00-2020 ---020-2-- 7, 000 11, 000 10,000 
y: In bismuth ore.............. 18,300|  14,600| 17,500 
In other ores................ 4, 800 7, 700 
Japan (metal) 51, 000 68, 000 
Mexico (in impure bars) „433 97,971 
Peru: Metal ww 387, 479] 276, 907 
In lead-bismuth alloy , 314] 178,138] 16, 913) 
NM MER NEN: 878 3, en 


GES 


United States u—ꝛ-— 7) (0 


ee | eee (EE 0 eos | cee Äeren | amen amet 


1 Bismuth is believed to be produced also in Brazil, Burma, Chile, Norway, Rumania, Sweden, Uganda, 
U. 8. 8. R., United Kingdom, and Yugoslavia. Production figures are not available for these countries, 
but estimates by author are included in total. 

2 Data not available. Estimate by author included in total. 

Estimate. 

4 Partly estimated. Excludes content of some bismuth-tungsten concentrates. 

$ Excludes bismuth content of tin concentrates exported. 

* Incomplete preliminary data for year ended Mar. 31 of year following that stated. 

? Production included in total; Bureau of Mines not at liberty to publish separately. 


Bolivia.—The principal producers of bismuth ore in 1946 continued 
to be the Compagnie Aramayo de Mines en Bolivia and Fabulosa 
Consolidated. 

Canada.—In 1946 the total Canadian production was derived from 
treatment of lead-gilver ores by the Consolidated Mining & Smelting 
Co., Ltd., at Trail, B. C. 

China.—Bismuth production in China is entirely a byproduct of 
tungsten mining. Bismuthinite is the chief ore mineral, but native 
bismuth and bismuth ocher also occur. 

Peru.—According to official figures, bismuth exports from Peru 
since 1938, in metric tons, were as follows: 


1 Estimated. i 


Spain.—The Valle de las Perdoches mine in Cordoba Province pro- 
duced 47 metric tons of bismuth concentrates in 1945 compared with 
48 tons in 1944. 

. United Kingdom.—Imports of bismuth metal were 486,708 pounds 
in 1946 compared with 381,878 pounds in 1945. 


a 
Cadmium 
By RICHARD H. MOTE 


- GENERAL SUMMARY 


ADMIUM supplies continued inadequate to meet total con- 
C sumer demands in 1946. Domestic output of cadmium, like 

that of all the nonferrous byproduct metals, was restricted 
during the year by labor strikes and manpower shortages; as a result, 
primary cadmium production declined 23 percent to the lowest level 
since 1940. During 1946 inventories were drawn upon to supplement 
the declining output, with the result that stocks dropped 35 percent. 
The apparent consumption of cadmium in all forms also dropped from 
the 1945 level owing to the reduction in supply. 

Government control of cadmium use was reinstated early in 1946, 
accompanied by tightened inventory restrictions. Government regu- 
uon continued until the removal of cadmium from price control on 

26. 
rices advanced twice in 1946—from 90 cents a pound for com- 
mercial sticks and 95 cents for patented shapes at the beginning of 
the year to $1.50 and $1.55, respectively, at the year end. — 


Salient statistics of the cadmium industry in the United States, 1942-46, in pounds 
of contained cadmium 


Production (primar yy 6, 471, 187 
Im ports (metal) „ ; 3 i 17,416 
Exports (metal) 251,059 | — 156,844 | — 548,015 , 385 
Consumption 7,659,000 | 7,381,000 | 8,865,000 | ! 8, 642 1 6, 954, 957 


! Apperent consumption. 


GOVERNMENT REGULATIONS 


Cadmium continued under Government control during part of 
1946. At the beginning of the year control was limited to consumers’ 
inventories of cadmium, which were restricted to 45 days’ require- 
ments or a minimum working inventory, whichever was smaller. As 
a result of expanding consumer demand, limited supply, and a sharp 
reduction of Government stocks, the Civilian Production Adminis- 
tration on February 1 reinstated control on the consumption of cad- 
mium through provisions of Conservation Order M—389 (wartime 
control of cadmium consumption had been relinquished August 20, 
1945, when General Preference Order M-65 was revoked). Order 
M-389 limited the manufacturers’ use of cadmium metal to 90 percent 
of their consumption in 1941. The limitation on inventories was 
reduced on February 1 to 30 days’ supply by an amendment to table 
1 of Priorities Regulation 32. A continued shortage of cadmium 
necessitated the establishment of a list of essential consumers, and on 
March 22 the CPA revoked Order M-389 and simultaneously estab- 
lished a specific list of products on which ratings were to be issued for 
procurement of the metal. Facing a sharp reduction in output of 
metal because of strikes at zinc smelters producing byproduct cad- 
mium, the CPA on May 3 ceased to make further allocations from the 
Government stock pile, except for emereency use. No additional 
regulations were issued until July 26, when all Government controls 
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on cadmium were terminated with the removal of cadmium from price» 


control. 
TARIFF 


In accordance with the Canadian Trade Agreement of 1939, the 
tariff on cadmium metal remained at 7% cents per pound. Cadmiurra 
contained in flue dust remained duty free. 


DOMESTIC PRODUCTION 


The entire supply of domestic primary cadmium is recovered con— 
currently with the treatment of ores of other metals—notably those of 
zinc and lead—both imported and mined in the United States. Asno 
mines are operated solely for the cadmium content of their ores and 
as many reduction -plants participating in the recovery of cadmium: 
treat both domestic and foreign materials without determining the 
cadmium content of either, the origin of the metal produced at United 
States plants is a matter of conjecture. Thus the data presented as 
domestic cadmium production in this chapter are not comparable to 
those given in other chapters for metals like copper, lead, and zinc. 
Most of the metal is extracted from Cottrell and baghouse dusts, the 
next important source being the sludges precipitated from zinc solu- 


Cadmium produced and shipped in the United States, 1942-46, in pounds of 
contained cadmium 


Production: 
PD 
Metallic cadmium..................... 7,823,348 | 8,396,292 | 8, 453, 470 6, 200, 398 
Cadmium compounds iI. 47, 623 70, 671 326, 386 45 270, 789 
Total primary production........... 7, 370, 969 | 8,466, 963 | 8,779,856 383, 629 6, 471, 187 
Secondary (metal and compounds)! 5... . 316, 345 162, 424 106, 850 355, 104 
„rr. | a a oe o ee SSE 
SE by producers: 
r : 
Metallic cadmium..................... 7,233,043 | 8,326,768 | 8,551,424 6, 180, 265 
Cadmium compounds .. 78, 059 137, 952 285, 203 210, 789 
Total primary shipments 7, 311, 102 8, 464,720 | 8,836,627 6, 451, 054 
Secondary (metal and compounds)! 2. 304, 894 187, 913 106, 850 360, 924 
Value of primary shipments: 
Metallic cadmium....................... $5, 740,082 | $6, 570, 546 | $6, 435, 124 | $6,106,992 | $6,094, 572 
Cadmium compounds 3.................. 61, 948 108, 844 213, 902 7, 308 267, 033 
Total value..................... Lese 5, 802,030 | 6,679,390 | 6, 649, 026 6, 361. 605 


1 Excludes compounds made from metal. 

3 Bureau of Mines not at liberty to publish figures separately for secondary cadmium compounds. 

3 Valuo of metal contained in compounds made directly from flue dust or other cadmium raw materials 
(except metal). 
tion preliminary to the electrolytic recovery of zinc. Secondary metal 
is recovered from old bearings and other alloys but constitutes no great 
part of the total cadmium supply. 

The domestic output of primary metallic cadmium declined 23 
percent in 1946 to the lowest level since 1940. The output of cad- 
mium contained in primary compounds also dropped, but the recovery 
of secondary metal increased. Labor strikes and manpower shortages 
at zinc-reduction plants were largely responsible for the drop in 
primary cadmium output. 

A list of plants producing cadmium metal in the United States in 
1946 follows: | 
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Primary metallic cadmium 


rae Denver—American Smelting & Refining Co, 
0: 
Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 
Kellogg—Sullivan Mining Co. 
Illinois: Fairmont City—American Zinc Co. of Illinois. 
Missouri: Herculaneum—St. Joseph Lead Co. 
Montana: Great Falls—Anaconda Copper Mining Co. : 
Oklahoma: 
Bartlesville— National Zinc Co., Inc. DURS 
Henryetta—Eagle-Picher Mining & Smelting Co. 
Pennsylvania: 
Donora—American Steel & Wire Co. 
Josephtown—St. Joseph Lead Co. 
Palmerton—New Jersey Zinc Co. 
Texas: Corpus Christi—American Smelting & Refining Co, 


Secondary metallic cadmium 


Arkansas: Jonesboro— Arkansas Metals Co. 
Michigan: Detroit—Aetna Smelting & Refining Co. 
New York: Whitestone—Neo-Smelting & Refining, Inc. 

The total output of cadmium oxide and sulfide increased 51 percent 
in 1946 to 1,543,447 pounds of contained cadmium. Data for the 
production of other cadmium compounds are not available for 1946. 


Cadmium oxide and cadmium sulfide produce in the United States, 1942—46, in 
pounds : 


Year 
Gross Cd con- 
weight tent 
1942. 632, , 467 | 1,001,124 300, 414 || 1945... 439,415 | 383, 553 | 1,731, 510 637, 667 
1943..... 537,357 671, 831 227,045 || 1946 285 | 317, 767 | 3,637,177 | 1,225,680 
1944..... 571, 366 4 7 | 1,312, 263 466, 794 


1 Includes cadmium lithopone and cadmium sulfoselenide. 


CONSUMPTION AND USES 


The apparent consumption of cadmium in all forms in the United 
States dropped 20 percent in 1946 but remained well above the prewar 
level. The principal use of cadmium metal is as a protective coating 
for steel and, to a much smaller extent, for copper alloys. Consump- 
tion for this purpose is estimated at approximately 4,000,000 pounds 
in 1946. The manufacture of bearing alloys is also a large use of 
cadmium metal. Cadmium-base eios are generally of two types 
the cadmium-nickel bearing composed of 98.65 percent cadmium an 
1.35 percent nickel and the cadmium-silver bearing containing 0.2-2.25 

ercent silver and 0.25-2 percent copper in place of the nickel. Such 
1 are used principally in automotive engines for service under 
high pressures and at high speeds. , . , 

Another use of cadmium metal, although not involving any great 
tonnage, is in the manufacture of low-melting-point alloys for special 
solders and fusible alloys for sprinkler apparatus, fire-detector systems, 
and valve seats for high-pressure gas containers. | 

Cadmium is also consumed in the production of cadmium com- 
pounds, the most important of which are cadmium sulfide and cad- 
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mium oxide. Cadmium sulfide and sulfoselenide are standard 
agents for producing yellow and red colors, respectively, in paints, 
ceramics, inks, rubber, and leather. Cadmium oxide, hydrate, and 
chloride are used in electroplating solutions; and cadmium bromide, 
chloride, and iodide are used in the preparation of special photo- ' 


graphic films. 


Apparent consumption of cadmium in the United States, 1945—46, in pounds 


Supply: 

TK Ital stocks Jan. ] 33 1,723,812 | | Exports (metal) 140. 385 
Production (primary)... 6, 471, 187 Total stocks Dec. 31 1... 1,723,812 | 1,117,072 
Imports (metal)........ 17,415 ————— 

————— Total withdrawn..... 1, 257, 457 
Total supply..... 8, 212, 414 ==> SS 


Apparent consumption..... 


1 Excludes consumers’ stocks, which were about 1,000,000 pounds at the end of 1944, 


STOCKS 


Total domestic stocks of cadmium metal and compounds, excluding 
consumers’ stocks for which data are not available, decreased 35 
percent in 1946. Details are given in the accompanying table. 


Cadmium stocks at end of year, 1945-46, in pounds of contained cadmium 


Cadmium 
Com: Total 


Producers „ --- 3 „0811 


, 081 
Compound manufacturers.......... ; : 116, 435 
Distributors ; i 159, 596 


—— e om e mm mm e e gem e ee sl "JU, 180 ꝗ -P OUI 140 | (A, OW „ 


1 Figures partly revised. 
3 Comprises principally 6 largest dealers. 
3 Excludes consumers’ stocks, which were about 1,000,000 pounds at the end of 1944. 


PRICES 


The quoted price for cadmium remained at 90 cents a pound for 
commercial sticks and 95 cents & pound for patented shapes until 
Government control of prices was relinquished in midyear, after which 
the price increased to $1.25 and $1.30, respectively, on July 8 and 
again to $1.50 and $1.55, respectively, on December 2. The average 
price of domestic metal, as reported to the Bureau of Mines by primary 
producers, was 99 cents a pound in 1946, compared with 77 cents in 
1945, 75 cents in 1944, 79 cents in 1943 and 1942, and 78 cents in 1941. 


FOREIGN TRADE? 


In 1946 total imports for consumption of metallic cadmium and of 
cadmium contained in flue dust decreased 25 percent in weight and 
x percent in value. Exports of cadmium decreased 32 percent in 
value. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 


CADMIUM 195 


Imports.—Imports of flue dust were substantially below the 1945 
rate; Mexico continued to be the main source of dust, but a small 
quantity was received from the Netherlands. Metallic cadmium 
imports from Belgian Congo declined 74 percent in 1946. A sharp 
increase in imports from Canada and Peru and a reappearence of 
imports from Belgium—the first since 1940—were somewhat com- 
pensatory, however. Although the accompanying table of imports 
shows only metal and dust, a very considerable additional quantity 
of cadmium enters the United States in zinc ores and concentrates 
5 in several foreign countries, including Mexico, Canada, 

eru, and Bolivia. Much of this cadmium is recovered in the reduc- 
tion of these imported materials. 


Cadmium metal and flue dust imported for consumption in the United States, 
1 6, by countries 


Country 


Metallic cadmium 


Belgian Congo 
8 and Luxembourg ³·iw e RR 


— ——— —MU— 6h — 2 — ÜWãün»—KkbG!ñ RN ean 


— . —A—ʒů1œd . — | 2 —U— —ꝗ—üäƷĩi ee 
— — — — — | — ——— áÀ—— | —— Ee 
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1, 018, 105 


Exports.—The total value of cadmium exported in 1946 was almost 
8 Sr less than that of the previous year due to & 77-percent drop 
in the value of cadmium exported in drosses, flue dusts, residues, and 
scrap. The value of cadmium-metal exports increased 63 percent 
over 1945. 


Cadmium exported from the United States, 1944-46, gross weight, by kinds 


Dross, flue dust, residues, and scrap.| 2,686, 360 217. 640 | 2, 333, 720 


Metal... A Ee eui 548, 015 | 515, 447 102, 199 
Ee ee 450 427 3 
Salts and compounds. .............. 23,488 | 25,107 


t Beginning January 1, 1946, not separately classified. 


. WORLD REVIEW 


World production of cadmium in recent years, insofar as data are 
available, is shown in the accompanying table. 
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World production of cadmium, 1938-46, by countries, in kilograms 
{Compiled by B. B. Mitchell] 


Country 1938 1939 1940 1941 1942 1943 1944 1945 1946 
Australia (Tas- l 
mania) 199, 326] 175, 150 175, 232] 194, 975] 165, 821] 160, 100 253,972] 228, 784] 224, 128 
Belgian Gongo 5 acca! 3,088 27,344] 23,094] 21, 544] 18, 223] 16,571 
Belgium 182,000|1530,800| — o (3) (3) (3) (3) (2) 88, 900 
Canada 317, 122 426, 234] 411,917 567, 573 521, 1580 356,804] 239,032] 208. 048 345. 363 
Franoe............- 120,000| 130,000| 100, 000 20, 000 10,000] 10,000 250 7,000 47, 000 
Germany.........- 432, 000] 3 460, 000] 531, 000| 3 608, 000] 3 487,000] (3 Q oi oi 
Italy 181, 530 146, 417 214, 871] 184.0160 ( 95, 300 38, 800 18. 700 25, 000 
Japan 463,000} „80, 000 ( 2) 4102. 0000 112,000 485,000] . 22, 0000 900 
Mexico !........... 702, 3080 816, 584 815, 734] 906, 577 854, 264 801, 992] 682, 2951, 052, 766| 717,000 
Norwayů⸗ z 207, 667 138,000 28, 600 25,048] 13, 482] 11, 355 10, 600 13, 000 28,000 
Pl ” ↄ TTT 8 2, 131 3, 653 2, 174 9, 320 1, 388 
Poland. ..........- 182, 691| (5) (3) (3) (3) (2) a 49,150| 116,000 
South-West 
Africa ......... 259,133| 82, 165 39, 634 225, 450 8 (2) F 
U. 8. 8. R 850,000} (3) (2) 3 ) a 6 (2) 8 
United Kingdom..| 124,898, () (2) 2) (2) (2) O (2) 
United Statos: 
Metallic cad» | -- - 
mium.......... 1, 849, 722 2, 001, 0262, 791, 48413, 140, 97603, 321, 797 3, 808, 474 3, 834, 409|3, 598, 13912, 812, 457 
Cadmium com- 
pounds (Cd 
content).......| 98,200} 171,900| 95, 000 134,000| 21, 600 22, 100 148,045| 204,592| 122, 828 


+ Data not available; estimate included in total. 

3 Beginning in October 1939, including Upper Silesia. 

4 Preliminary data for fiscal year ended March 31 of year following that stated. 
- 8 April to September, Inclusive. 

* November to December, inclusive. 

? Cadmium content of flue dust exported for treatment elsewhere; represents in part shipments from stocks 
on band. To avoid duplication of figures, data are not included in the total. 

t Estimated figure. 

Australia (Tasmania).— The Electrolytic Zinc Co. of Australasia, 
Ltd., operating mines and a milling plant at Rosebery, on the west 
coast, and a smelter at Risdon, near Hobart, Tasmania, produced 
226 long tons of cadmium metal in the fiscal year ending June 30, 
1946 from zinc concentrates, calcines, and flue dusts. About one- 
third of the material treated comes from company operations on the 
island of Tasmania. and the remainder from the three largest mines 
in the Broken Hill district of New South Wales on the Australian 
mainland. . 

Canada.—Canadian output of refined metallic cadmium is derived 
from the zinc and lead ores of British Columbia and the zinc-copper 
ores of Saskatchewan and Manitoba. "The Consolidated Mining & 
Smelting Co. of Canada, Ltd., at Tadanac (Trail), British Columbia, 
and the Hudson Bay Mining & Smelting Co., Ltd., at Flin Flon, 
Manitoba, produced about 79 and 21 percent, respectively, of the 
total Canadian output. A considerable quantity of cadmium of 
Canadian origin also is extracted at plants in the United States from 
imported zinc ores and concentrates. 

Mexico.—Exports of cadmium contained in flue dusts recovered 
from ores of Mexican origin declined 32 percent in 1946. This material 
is recovered at the reduction works of the American Smelting & 
noe Co. and] the American Metal Co., Ltd., and all of it is ex- 
ported for treatment—mostly to the United States. In addition to 
the cadmium contained in flue dust, an undeclared quantity of the 
metal is exported in zinc ores and concentrates. It is probable that, 
on & mine-output basis, Mexico is second only to the United Sta 
as a producer of cadmium. 


Carbon Black ` 


By F. 8. LOTT AND H. BACKUS 


GENERAL SUMMARY 


URTHER expansion in demand for carbon black raised production 

and sales to new heights in 1946. Production of 1,244,421,000 
_ pounds was 18 percent above 1945 but was surpassed by sales. that 
increased 24 percent to 1,269,740,000 pounds. The demand for con- 
tact blacks exceeded the supply, and producers’ stocks were progres- 
sively depleted to minimum working levels at the end of the year. 
The decline in total stocks during 1946 from 102,005,000 pounds to 
76,228,000 resulted from the drop of 47,950,000 pounds in the pro- 
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FIGURE 1.— Production, stocks, and deliveries of carbon black, 1919-46. 


ducers’ inventory of contact blacks and the addition of 22,173,000 
pounds to stocks of furnace types. 
Continuing the rapid growth that characterized the war period, the 
output of furnace (including thermal) blacks increased 22 percent over 
1945 to 625,312,000 pounds and exceeded for the first time that of 
contact-type blacks—619,109,000 pounds. There is much evidence 
that the rise of the furnace group to the leading position in production 
volume foreshadows future dominance of the industry. However, 
197 
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demand for channel black in early 1947, at prices above those com- 
manded by the principal furnace grades, promises to tax the available 
facilities for production for several months at least. 

Sales to rubber companies increased 17 percent over 1945 to a new 
record of 941,464,000 pounds, amounting to 94 percent of all domestic 
sales, compared with 95 percent in 1945. As an indication of the 
effect of synthetic rubber and new techniques upon the market for 
carbon black, it is interesting to note that the increase in sales to 
rubber companies in 1946 over 1941 was about 3.5 times the propor- 
tional increase in consumption of virgin rubber in the United States. 
More specifically, carbon-black sales for rubber in 1946 were 114 
percent greater than in 1941, and rubber consumption (natural and 
synthetic) was only 33 percent ter. 

Sales to ink and paint manufacturers increased to new records of 
29,561,000 and 9,312,000 pounds, respectively, and miscellaneous 
trades absorbed 18,318,000 pounds of carbon black, a gain of 57 
percent over 1945. 


Salient statistics of carbon black Ve e natural gas in the United States. 


1942 1943 1944 1945 1946 
Number of producers reporting............ 21 21 22 21 2 
Number of plang... 50 54 54 59 60 
Quantity produced: 
By States and districts: 
uisiana. . pounds..| 90,353, 000 109, 609, 000 160, 019, 000; 168, 229, 000: 191, 857, 000 
Texas: 
Panhandle district ............ do....| 380, 536, 000! 345, 447, 000 401, 556, 000! 541, 464, 0001 596, 678, 000 
Rest of State do....| 54,353,000, 61,898, 0U0| 99, 606, 000| 179, 974, 000; 234, 172, 000 
Total Teras do....| 434, 889, 000 407, 345, 000! 501, 162, 000| 721, 438, 000 830, 850, 000 
Other States do....| 48, 164, 000: 16, 467, od 140, 679, 000; 163, 131, QUU, 221, 714, 000 
Total United State do. . 574, 006, 000, 593, 421, 000! 801, 860, 000 l. O52. 795,000! 1,244, 421.000 
By processes: 
Contact proce es LL... do.. 428, 665, 000! 379, 923,000 414, 676, 000 , 939, 619, 109, 000 
Furnace processes............... d0....| 145,341, 000 213, 498, 000; 387, 184, 000| 514, 625, 312, 000 
Stocks held by producers Dec. 31: 
Contact types pounds.. ( 196, 913, 000 58. 036, 000 17, 006, 000 
Furnace ty pes do (2) 8. 302, ULO| 11, 207, 000 59, 222, 000 
Total. rada do....| 242, 755, 000! 205, 215, 000; 69, 243, 000! 102, 005, 76, 225. 000 
¡E A A ͤ do.... 167, 000] 1,661,000 402, 000 45 000 
2 E o — 
Quantity sold: 
Domestic deliveries— 
To rubber companies. ..........d0....| 295, 947, 000; 473, 473. 000} 738, 029, 000 941, 464, 000 
To ink companies do....| 19,233,000| 23,530, 000/ 24, 479, 000 29, 561, 000 
To paint companies............. do.... 3. 616. 00  3.945,000| 5. 315. 000 9. 312. 000 
For miscellaneous purposes do....| 15, 500,000) 2, 440, C000 12. 616, 000 18, 318, 000 
Total domestic deli veries . do... 334. 296, 000 524. 388, (NI 780, 439, 000! 846, 262, 000 998, 655, 000 
ETP Ort ··E·O——e— do. ...| 115, 635, 000; 104, 912, ee 156, 991, 000! 173, 2,1, 085, 000 
Total sold... o....| 449, 931, 000 - 
Value (at plants) of carbon black produced f e een 
dope uu 8 $19, 547, 000 $20, 248, 000! $29, 411, 000! $42 
Average per pound —ꝛ— cents. 3.41 3.41 3.671 RECH 02 > pe 


M cubic feet. 335, 533, 000| 315, 502. 000{ 355, 770, 000. 431, $30, 478, 349, 000 


{ : 
EE pounds.. 2 f 
Average value of natural gas used per M 1.7 1. 88 2 20 " 2 4 


cubic feet LLL. cents.... 1.29 1.47 16 2.25 3.02 
| 


1 Principally channel. 2 Figure not available. 
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Insistent demand from foreign countries caused exports to rise to 
a new high of 271,085,000 pounds, in spite of export controls upon 
shipments of channel blacks. Prior to 1946, che largest total export 
was 203,828,000 pounds in 1939. 


CURRENT TRENDS AND PROSPECTS 


Several factors that will have an important bearing on the future 
of carbon black have become less obscure in the past 2 years. In the 
matter of costs of the dominant raw material—natural gas—a strong 
upward trend is evident, particularly with respect to Ame lante 
for which supplies have been relatively cheap. "This trend acts 
cumulatively to the detriment of channel-type production relative 
to that of the furnace type. 

For example, assuming a yield of 1.5 ous of carbon black per 
thousand cubic feet of gas burned for a channel plant and a gas cost 
of 3.0 cents per thousand cubic feet, the cost of gas alone per pound 
of product would be 2.0 cents. With the same gas cost and a yield 
of 8 pounds per thousand cubic feet for a furnace-type plant, the cost 
of gas per pound of product would be 0.375 cent, or 1.625 cents 
below that for the channel plant. If the cost of gas is raised to 5.0 
cents per thousand cubic feet at both plants, other conditions remain- 
ing the same, the advantage of the furnace plant becomes 2.708 cents 
in gas cost per pound of product. 

eflecting urgent demand and cost factors, the average price of 
standard channel black has advanced since 1944 from a position below 
the prices of important grades of furnace blacks to a premium of one 
or more cents a pound above them. The probability of higher costs 
for channel black in the future indicates that the maintenance of large 
sales volume will depend upon quality factors. Suggestive of increas- 
ing competition from furnace blacks are recent announcements by 
two large producing companies of the development of new grades that 
are regarded as equal or superior to channel black for important appli- 
cations. The opinion has been expressed that improved furnace 
blacks will gradually replace channel types in rubber processing. 

World erude-rübber consumption in 1946 has been estimated by 
the London Rubber Secretariat at 1,455,000 tons, including 540,000 
tons of natural. Of these totals, 1,039,000 tons, including 278,000 
tons of natural rubber, were consumed in the United States. "These 

indicate that over 60 percent of the foreign and about 27 per- 
cent of the United States consumption was natural rubber. A mod- 
erate increase in world rubber con3umption has been forecast for 1947. 

The use of natural rubber in the United States increased almost 
threefold in 1946 over 1945, and in foreign countries a sharp gain was 
also indicated. The return of natural rubber to world commerce has 
stimulated greatly the demand for channel blacks, although current 

ctice in this country is to use materially less channel black than 
formerly er automotive tire manufactured. However, total loading 
with black per pound of rubber is now definitely higher than was the 
prewarcustom. This factor will sustain the demand for carbon blacks 
at a higher ratio to rubber consumption than in former peacetime 
yost, ore used in natural, synthetic, or blends of the two types 
of rubber. 
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In the early months of 1947, record sales of carbon black accompa- 
nied extremely active operations in the rubber-processing industry 
which reported a rate of output of automotive tire casings exceeding 
100 million per year. Rubber trade expectations of reduced produc- 
tion schedules in the second half of 1947 suggest the current formation 
of a peak in domestic demand. for carbon black. Export shipments 
have averaged about 26 million pounds a month in early 1947 and 
pone to continue at a high rate, unless restricted by scarcities in 

oreign exchange. 
A plentiful world supply of crude rubber at moderate prices seems 
assured for an indefinite period, assuming continued operation of one- 
third or more of the synthetic-producing capacity in the United States 
and the absence of serious political dislocations. The effects of sta- 
bility in rubber prices, in contrast to the prewar gyrations, may be 
important in expanding the future use of rubber and hence demand 
for carbon black. 

Beginning in mid-1946, the Government permitted gradual in- 
creases in the use of natural rubber by processors, the proportional 
amounts varying with specific product types. By the Geet quarter 
of 1947, the rubber industry was reported to be using about 35 percent 
natural and 65 percent synthetic rubbers. 

No long-term policy with respect to the United States synthetic 
rubber plants has been defined by the Congress, but the strategic 
value of the industry from both commercial and national defense 
points of view is widely understood. It, therefore, seems generally 
agreed that a material portion of the productive capacity will be re- 
tained in an operating or stand-by condition. Continued use of 
poren, amounts of synthetic rubber will tend to increase sales of 
carbon black over the amount required for natural rubber processing 
and to strengthen the position of furnace blacks relative to channel. 


PRODUCTION 


By States.—Texas production increased 15 percent over 1945 to 
830,850,000 pounds, amounting to 67 percent of the United States 
total in 1946, compared with 69 percent in 1945. Rapid expansion 
in districts other than the Panhandle continued in 1946 owing in 
large part to the Government-built channel-type plants that utilize 
large quantities of gas produced with oil. Output in these districts 
of 234,172,000 pounds of carbon black in 1946 was 30 percent above 
1945 and over four times that of 1942. | 

Production increased in all other producing States, except Cali- 
fornia, record output being reported in Kansas, Louisiana, New 
Mexico, and Oklahoma. 

By Months.—The adjacent table showing monthly production of 
carbon black in 1946 has been prepared on a similar basis to those 

ublished for 1941 and earlier years, with the addition of & separation 

tween the contact and furnace (including thermal) types of black. 
The Bureau of Mines annual totals are prorated on the basis of the 
monthly figures supplied through the courtesy of the National Gas 
Products Association. These data are compiled from reports sub- 
mitted to the association by carbon-black producing companies. 
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Carbon black produced from natural gas in the United States in 1946, by States and 
by major producing districts 


et Production Natural gas used 
5 E Value at plant Ce Value 
State and district | E | A — 14 359 23 
els 22 3 [58 
3 3 3 2 38 88.5 
SI? 3 3 |>| 8 [isa 3 (358 
2 A E 4 a Le E |< 
Dans“ 0 30) 128, 134, 000 ss. 239, 000] 4.15) 18, 604, 000] 6.82| $777,000 4.20 
555 e| 102, 857, 000| 7, 700,000] 4.01| 26,833,000] 7.15] 913. 000 3.40 
New Nierico- 3| 3| 25.636.000 1, 912.000 5.37 25, 148, 000 1.42] 680,000 2.62 
Oklahoma 3| — 4| 85,944, 000 2. 436, 000 4.06 14. 561,000 4.12 672,000 4. 62 
exas: 
Panhandle distriet. 16] 832| 9 506, 678, 000/30, 830, 000] 5. 17/313, 725,000] 1.68] 9,701,000| 3.00 
Rest of Stats 4| Uu 234,172,000/11,871,000| 5.07| 79,578,000| 2.94| 1,748,000| 2.20 
Total Texas. 117| 43| 2830, 850, 000/42, 701,000| 6. 14308, 203, 000 1. 9111. 449,000] 2.91 


— — | — | — ——— — || ———————— | Lenger |——— o —— | L—————— 
— — | MM —— —— | M M — —À— — — ÀÀ— a — 


Total United States; 122 00/21, 244, 421, 000/59, 988, 000| 4. 82/478, 349,000} 2. 44|14, 470,000| 3.02 


1 In counting the total number of producers reporting, a producer operating in more than one State, district, 
or county is counted but once. 
3 Includes carbon black made from liquid hydrocarbons. 


Carbon black produced from natural gas ! in the United States in 1946, by months 
in thousands of pounds 


National Gas Products Bureau of Mines: 


Association 3 
Month 
Contact | Furnace Total Contact | Furnace 
January EE 097 88, 460 52, 695 40, 020 2, 991 
Februsry.................... 48, 013 36, 154 84, 167 48, 012 40, 645 3, 166 
“ rere ene eee , 583 45, 032 98, 615 53, 581 50, 650 3, 362 
All 8 52, 464 50, 132 102, 596 52, 462 56, 278 8, 625 
a A A 53, 153 83, 106, 932 53, 151 60, 030 3, 651 
SUNG EE 49, 827 51, 699 101, 526 49, 825 57, 529 3, 578 
A A 52, 821 54, 176 106, 997 52, 819 60, 655 3, 660 
(e Al TEE 63, 489 §1, 601 105, 090 53, 487 §7, 529 3, 581 
September 48, 961 45, 207 04, 168 48, 959 50, 550 3, 317 
e A A 50, 810 43, 695 04, 505 , 808 48, 875 8, 216 
November 50, 44, 619 94, 686 3, 336 
DDP 8 53, 247 46, 688 99, 035 3, 412 
Total. 619,132 | 558,545 | 1,177,677 | 619,100 | 625,312 |1, 244, 421 3, 409 


1 Includes carbon black made from liquid hydrocarbons. 

2 Excludes data for some producers. 

3 Od gures estimated by allocating the Bureau's annual total proportionately to the association's 
monthly è 


Methods and Yields.—An average yield in 1946 of 2.44 pounds of 
carbon black of all grades compared with 2.32 pounds in 1945, pro- 
longing the upward trend that has been caused by ee impor- 
tance of furnace black. The furnace plants consumed 62,741 million 
cubic feet of natural gas and over 20 million gallons of liquid hydro- 
carbons in 1946, Their indicated yield of black from natural gas ex- 
ceeded 8.5 pounds per thousand cubic feet consumed. 

The contact-type plants used 415,608 million cubic feet of natural 
gas in 1946, with an average yield of 1.49 pounds per thousand cubic 
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feet, compared with 1.42 pounds in-1945 and 1.32 pounds in 1944. Re- 
cent higher yields are doubtless related to less emphasis upon pro- 
duction of the easy-processing grades than in 1944 and 1943. e 
principal sources of contact-type blacks are the Texas Panhandle, 
West Texas, and New Mexico. 

Number and Capacity of Plants.—The number of operating plants 
increased from 59 in 1945 to 60 in 1946, of which 42 were contact types 
and 18 furnace. Two new furnace plants began operations—(1) at 
Hickok, Grant Qu Kans., owned by the Columbian Carbon Co., 
and (2) at Brazoria, Brazoria County, Tex., owned by the Jefferson 
Lake Sulphur Co. One channel plant, of the Texas Elf Carbon Co. 
at Eliasville, Stephens County, Tex., did not operate. 

Six Government-owned channel plants, in Texas (3), New Mexico 
(2), and Oklahoma (1), were offered for sale or lease by the War Assets 
Administration on May 1, 1947. The aggregate cost to the Govern- 
ment of these plants was $20,282,000, and their total rated capacity 
126 million pounds of black a year. 


Number and capacity of carbon black plants operated in the United States, 1945—46 


Total daily capacity 
(pounds) 


Number of plants 


State or district 
California 
e gs liselvezsoRe Grant 
Louisiana. ........................- 
Ouachita 
Total Louisiana... diez iconos 
New Mexico Lena 
Oklahoma Pontotoc 
exas 212, 000 
Total Oklahoma 212, 000 
'Texas: 
Panhandle district.............. Carson 
1, 669, 600 
00 
1, 669, 600 


Rest of State................... Aransas 


——ꝛ— 2—— | tee — | UE nee 
—— — —ꝛ— —ö . — — eee 


oe» 


onc le mm e e e ee 2k 22 — 


1 One plant in both Carson and Hutchinson Counties tabulated under Hutchinson County. 
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The productive capacity of all producing plants in 1946 amounted 
to 3,658,400 pounds per day compared with 3,633,600 pounds in 1945 
a net gain of less than 1 percent. Furnace plant capacity increased 
from 1,863,000 to 1,953,000 pounds per day, but that of contact planta 
declined from 1,770,600 to 1,705,400 pounds. Except for the plants 
built with Government funds, installed ir iar to produce channel 
black had changed little during the war. The investment of private 
money in new productive facilities has been directed toward furnace- 
type processes. Production in 1946 equaled 93 percent of total re- 
po capacity at the end of the year, compared with 79 percent in 
1945. 

Producers.—The Jefferson Lake Sulphur Co. was added to the list 
of producers in 1946, raising the total to 22 from 21 in 1945. 


DOMESTIC DEMAND—SALES 


Actual consumption can be only approximated because of the lack 
of data on consumers’ inventories, but sales by carbon-black producers 
in the United States doubtless correlate rather closely with consump- 
tion, in the absence of large production abroad. Such sales, amount- 
ing in the first full postwar year (1946) to 1,270 million pounds were 
24 percent above 1945 aad exceed 1946 production by 25 million 
pounds. They probably provided for some accumulation of working 
inventory by processing industries, particularly in foreign countries 
that had been deprived of carbon black for several years. Sales for 
export increased sharply (56 percent) to record levels with the resump- 
tion of peacetime manufacturing in many foreign countries, account- 
ing for 21 percent of total deliveries in 1946 compared with 17 percent 
on 1945. 

The indicated sales of contact (channel) process blacks were 667 
million pounds and those of furnace blacks, 603 million pounds. The 
demand for channel blacks in 1946 and through the early months of 
1947 apparently exceeded the capacity of the industry to produce. 
Demand for furnace blacks was below productive capacity in 1946 
but expanded in early 1947 to approximate the level of reported ca- 
pacity. | » 

All types of users contributed to the 18-percent gain in domestic 
deliveries in 1946 to a new high of 998,655,000 pounds of carbon black. 

The rubber industry &bsorbed 941,464,000 pounds or 17 percent 
more than in 1945, but its share of domestic sales declined to 94 per- 
cent from 95 percent in 1944 and 1945. Although total sales to rubber 
companies in 1946 were greater than in any previous year, they were 
about 10 percent less per ton of crude rubber consumed than in 1945. 
This decline may be attributed to the shift away from production of 
military items to civilian goods, such as the molar sizes of tires, an 
to the increasing use of natural rubber by the processing companies. 

With the removal of Government controls on inks and carbon black, 
sales to ink companies increased to 29,561,000 pounds in 1946 from 
22,824,000 bounds in 1945. Similarly, an increase in the apparent 
consumption of newsprint in the United States to 4,296,268 short 
tons in 1946 from a revised total of 3,481,302 short tons in 1945, 
was reported by the American Newspaper Publishers’ Association. 
Paint companies’ requirements, influenced by growing markets for 
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FIGURR 2.— Production and deliveries of carbon black 1928-46. Production tn “Other Texas” includes 
Oklahoma and Wyoming in 193233. 


automotive and other coatings, expanded 25 percent over 1945 to 
9,312,000 pounds. 

Sales to miscellaneous users of 18,318,000 pounds of black were 57 
percent greater than in 1945 but below the record volume taken in 
1943, when an abnormal amount of carbon black was used for military 


purposes. 
STOCKS 


The increase in producers’ inventory of contact ee that had 
continued through the latter half of 1945 was reversed early in 1946, 
and thereafter a declining trend persisted through the end ol the year 
when stocks amounted to only 17,006,000 pounds (less than 2 weeks! 
supply) —the lowest total in over 20 years. 

tocks of furnace blacks did not SEH significantly during the 
first 2 quarters of 1946 from the opening level of 37,049,000 pounds. 
They were built up to about twice this level in the third quarter and 
then declined to 59,222,000 pounds on December 31 as sales increased. 
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PRICES 


The increase in average value of carbon black at the plants from 
4.02 cents a pound in 1945 to 4.82 cents in 1946 was related primarily 
to gaer prices for channel black made possible by relaxation of price 
controls. 

The average value at the plants of contact-type blacks increased 
from 4.11 cents a pound in 1945 to 5.49 cents in 1946; similarly, 
furnace-black values were 3.93 and 4.15 cents for the same years. 
The average value of contact blacks relative to the furnace types has 
risen from 0.34 cent a pound less than the furnace average in 1944 to 
1.34 cents above it, thus reversing the economic position of the two 
major classes of carbon black. 

arly in August the Office of Price Administration suspended price 
controls on the principal grades of channel black, and the price of 
standard channel at the plants advanced from 5.0 to 5.5 cents a pound 
for carload shipments in bulk, in the form of pellets or beads. An- 
other increase to 6.0 cents a pound became effective on January 1, 
1947. All grades of channel black-were released from control on Octo- 
ber 9, 1946. Prices of the principal grades of furnace black were un- 
changed during 1946. | 


FOREIGN TRADE! 


Exports.— The resumption of rubber procin in many European 
countries in 1946 stimulated exports of carbon black to the record 
volume of 271,084,780 pounds, 56 percent above 1945. In the Euro- 
(ee region, 15 countries received 167,023,695 pounds of carbon black 

m the United States in 1946. Shipments to France increased from 
less than 4 million pounds in 1945 to 47 million pounds in 1946. Most 
of the Latin American countries imported more carbon black than in 
1945 or prewar years. 

Export shipments were at a high rate throughout 1946, except in 
the August—October period when they were curtailed by widespread 
strikes in United States ports. The average value of the carbon 
black exported was 6.67 cents a pound in 1946 compared with 5.66 
cents in 1945. 

Because of the lower railroad freight costs from producing points to - 
tidewater, the great bulk of ocean-borne exports clears through Gulf 
ports, led by those of the Galveston customs district, which handled 
more than half of total exports in 1946. | 

Imports.—With disappearance of wartime requirements, the mapon 
movement of “gas black and carbon black” from Canada shrank to 
22,932 pounds valued at 10.4 cents a pound in 1946 from the peak of 
1,526,758 pounds in 1945. Imports of 440 pounds from Mexico and 
40 pounds from the United Kingdom were also reported. Imports of 
acetylene black from Canada also felt the lack of war stimulus in 1946, 
declining to 3,945,836 pounds valued at 10.2 cents a pound from 
7,583,370 pounds in 1945 valued at 9.76 cents. 


c a iqures on exporta and imports compiled M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. by 
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orted from the United States, 1945-46, by months and 
customs districts 


1945 


1946 


Buffalo......... 


418,209} $24,566] 285,309] $18,837 
El Paso 221.310 


1,084,125 53, 981 


4600.» 


BEEN 3,777 
e 115,747 
5 411.220 
e 178. 
2,471,918 
rS 1,709,310 898 
803, 578 Philadelphia. ..] 1,319,513 116,931 
1, 449, 799|| San Francisco.] 6,177,005 362, 471| 10,297,387] 882,268 
2, 304, 375 Other districts. 955,640, 68,146) 1,817,366) 147,141 


1944 


Pounds Value 


el 
JE 


Argentina.......-..-..-..--.-- 568, 735 $36, 523 6, 988, 074 767 
Australia.. ....-------2--22-2-- 6, 393, 433 , 795 12, 523, 962 1, 015, 150 
Belgium and Luxembourg 3,731,625 | 268,362 
BEB Il! 4, 067, 702 214, 220 6, 403, 875 `. 406, 474 
Canada....................... 59 1, 510, 720 42, 087, 414 | < 2,096, 554 
Dll... ⁵ 8 13, 613 965, 885 63, 808 
! ² A Dru. VE, ĩð - 8 4,521,187 | 425, 975 
„ JJC ͤ wee ERR 151, 916 9, 510 585, 139 5A, 862 
Cun EE 1, 088, 675 58, 626 1, 028, 072 72, 066 
SE JJ. GN EIA OCA O 2, 974, 425 163, 960 
Deu mA: OA EE EE 1, 766, 495 126, 013 
TORY AAA 8 44, 000 2, 640 
ke IO E ß 1, 375, 550 110, 626 
BANCO ccc eve EE EE EE 46, 698, 747 2, 954, 845 
kee EE, DEE, raw suse x 2, 029, 210 148, 825 
Guatemala. 28, 400 1, 707 
Ind ia and Dependencies...... 8, 126, 276 576, 511 
AA EE 10, 119, 318 608, 382 
Mex icoſoooo nee 6, 224, 266 328, 486 
Nother lands cL] a c lll... 4, 031, 610 297, 173 
New Zealand................. . 840, 326 83, 423 
INOEWOY uL ene ⅛ Ä. PA GER 1, 787, 925 118, 523 
Dd. CE % —˙-mô SR 490,956 | , 38 867 
Portugal...................... 746, 752 53, 761 
BEE cire esos Sue REIR. 5, 971, 900 . 899, 665 
BWOdel oi cect eect Ee 6, 949, 230 478, 407 
Switzerland 2,461,045 | - 204, 023 
Union of South Africa 8, 508, 967 649, 627 
JVC 555, 000 650, 227 
United ‘Kingdom S 75, 824, 863 5, 367, 506 
Other countries.......... EMEN 4, 624, 286 325, 217 
780 | 18,088, 432 
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GENERAL SUMMARY 


ODUCTION and demand for cement in 1946 increased sharply 
Dover the previous year's total and were far above estimates made 
at the beginning of the year. Total production of 166,538,862 
barrels of hydraulic cements was 60 percent higher than in 1945 and 
only 10 percent lower than the 1942 record volume of 185,341,609 
barrels. The gains were shared by all types (portland cement and 
the group of all other geet cements—natural, masonry, puzzolan, 
and hydraulic-lime). The portland-cement industry operated at 68 
percent and the “all other” group at 72 percent of productive capacity 
m 1946. Mill shipments of portland cement, which totaled 169,567,- 
593 barrels, were 59 percent above that reported in 1945. Shipments 
of the “all other” group gained 71 percent. Stocks of all hydraulic 
cements at mills on December 31, 1946, were 11,063,262 barrels, 33 
percent less than at the close of 1945. 
The average net mill realization per barrel of portland cement 
increased 9 cents from the 1945 price, reaching $1.72 per barrel. 
“All other hydraulic cements,” as a group, reported a gain of 22 cents 
a barrel to $1.64. 

The long-term trend, as shown by the moving 12-month total of 
production of finished portland cement, continued the upswing that 
started in April 1945 and by the end of 1946 had reached a ates com- 
parable to that of July 1943, only 10 percent below the all-time high 
of 182,652,000 barrels reached in 1942. | 

Monthly production of cement diverged from the normal peace- 
time trend as well as from the previous year’s pattern. Februa 
production was only 385,000 barrels below the January total. Marc 
and April output follow the normal trend, but a slight decrease occur- 
red m May in contrast to the usual continued rise during the spring 
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months. From June to September, the peak month, the monthly 
increase was above the normal rate. 

The accompanying table presents the principal statistics of the 
cement industry over a 5-year period. 


Salient statistics of the cement industry in the United States, 1942-46! 


1944 1945 1946 
Production of finished cement: 
Portland barrels..| 182, 781, 184] 133, 423, 788 00, 905, 606] 102, 804, 884| 164, 064, 188 
Masonry, natural, and puzzolan (slag- 
WWW is 1, 246, 703  1,483,708| 93,474,674 
Total production.............. do.... 92, 152, 399| 104, 288, 647| 166, 538, 862 
Capacity used at portland-cement 
TOUS EAN A percent.. 37. 8 42. 5 67.9 
Production of portland-cement clinker ? 
m 90, 508, 803| 102, 702, 976| 165, 126, 408 
Active plants 
M , natural, and puzzo lan (slag- xs x d 
asonry, , and puzzo ag- 
El; ³ĩð 9 9 9 
Shipments from mills: 
Portland...................... barrels..| 185, 300, 884| 127 , 881| 106, 353, 595| 169, 567, 503 
Malek EM $283, 237, 0288200, 103, 216/$150, 357, 754/$173, 337, 010 8292, 393, 333 
Per barrel $1. 59 $1. 63 $1. 72 
Masonry, natural, and puzzolan (slag- , 
r.. 8 barrels. . 1 1,320,274| 1,479, 513] 2, 533, 100 
Ill.. ĩͤ K $1, 638, 892| $2, 093, 848 $4,155, 171 
Per barrel 31.24 $1. 42 $1. 64 
Total shipments............ barrels..| 187, 809, 208} 129, 478, 662| 95, 592, 155| 107, 833, 108| 172, 100, 699 
O REA -0-000000 460, 328 8151. 996, 646/5175, 430, 858 8206, 548, 504 
SE dien mills, Dec. 31: 
and: 
Finished cement.......... barrels. . 19, 952, 711] * 16, 454, 775| § 10, 951, 370 
Clinker do 5, 328, 986| 4 4, 462, 633 § 3, 873, 740 
Masonry, natural, and puzzolan (slag- 
EEE! ĩ ( barrels.. 166, 889 4170, 324 * 111, 892 
Import do 169 323 3, 734 
EE do. 4,040,405| 6, 478, 333 5,103, 362 
Apparent consumptilon.... .......... do....| 186, 709 60. 364] 91, 551, 919| 101, 357, 098| 166, 941, 071 
; Compiled for e thly reports by prod 
om m monthly re produoers. 
§ Value received Lob mill, excluding cost of containers. 
4 Revised figure. 
! Subject to revision. 


Monthly shipments from mills in 1946, with the exception of Feb- 
ruary and June, followed essentially the prewar trend but at a much 
higher volume level, increasing steadily, with the exception of a slight 
decline in June, from a January total of 7,391,000 barrels to a peak 
of 17,955,000 barrels in August, followed by a decline in’September, a 
slight increase in October, and a sharp decline to 11,494,000 barrels in 
December. 

Consumption trends of portland cement in 1946, as shown in figure 
1, varied little from the previous year. The over-all change was only 
0.5 percent from the 1945 totals. 

The Middle States in 1946 were again the leading consuming region.! 

A vigorous program of rehabilitation and expansion of cement 

lants was started in 1946, and the industry seems to be divided 
etween plans of expansion and efforts to increase the efficiency of the 
present equipment. Despite fuel shortages, strikes, and difficulties in 


! The States comprising each region are found in Bureau of Mines Minerals Yearbook, 1945, p. 1222 
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obtaining materials, shortages that developed during the year were 
local, and the general supply situation was not critical. 
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FIGURE 1.—Trends of indicated consumption d 5 cement in continental United States, 1928-46, 
y regions. 


The United States Circuit Court of Appeals on September 20, 1946, 
vacated the Federal Trade Commission antitrust order affecting a 
group of cement-producing companies and thus upheld the producers’ 
right to absorb freight costs where necessary to meet the prices of 
competitors located nearer a particular market. 

aximum Price Regulation Order-224 of the Office of Price Ad- 
ministration was amended six times during 1946. Two of these were 
added only to clarify previous amendments. Increases of 30 cents a 
barrel were allowed in Arizona, that part of California south of and 
including Santa Barbara, Kern, Inyo, and Mono Counties, and 
Clark and Lincoln Counties in Nevada, effective April 22, 1946. 
Effective June 15, 1946, a ceiling was set on cement in bulk, f. o. b. 
mill, in districts as listed by the Bureau of Mines in 1941; effective 
July 26, 1946, an increase of 5 cents per barrel was granted to cement 
manufacturers in Texas, when the cement is sold in containers and the 
destination of shipments is within the State of Texas; effective 
November 1, 1946, an increase not to exceed 15 cents per barrel was 
ted to producers in California, north of but not including Santa 
arbara, Kern, Inyo, and Mono Counties, and that part of Nevada 
north of but not including Clark and Lincoln Counties, if the desti- 
n&tion of shipment is within the area defined. 
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PORTLAND CEMENT 
PRODUCTION, SHIPMENTS, AND STOCKS 


The production of portland cement constituted 99 percent of the 
total output of hydraulic cements in 1946. 

Portland cement was manufactured at 152 plants in 1946, and ship- 
ments were made from 153 plants in 34 States, Hawaii, and Puerto 
Rico. However, the plant in Hawaii closed at the end of 1946 andis 
being dismantled. e plant shipped from stock. The leading 
States, in order of production, were Pennsylvania, California, Texas, 
Michigan, and Ohio. 

Production in 1946 was higher in all Bureau of Mines districts than 
in 1945. In continental United States the increases ranged from 19 
pereent in the Virginia-Georgia-Florida-Louisiana district to 117 
percent in the western Pennsylvania-West Virginia district. 

Shipments in 1946 were also greater in all districts than in 1945. 
The gains range from 27 percent in California to 111 percent in the 
western Pennsylvania-West Virginia district. 

Stocks of finished cement were 33 percent lower on December 31, 
1946, than on the same date in 1945. Decreases occurred in all 
districts except New York and Maine, which showed an increase of 5 

ercent, and Puerto Rico, which reported an increase of 56 percent. 
The decreases ranged from 14 percent in western Pennsylvania and 
West Virginia to 66 percent in Iowa. Stocks of clinker in 1946 fol- 
lowed essentially the normal trend of an increase from January through 
March and a decline from March to the year's low in November. 
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FIGURE 2,—Trends in end-of-month stocks of finished portland cement and portland-cement clinker, 1940-46. 
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Stocks of finished portland cement and portland-cement clinker at mills in the 
Weg States on December 31, and yearly range in end-of-month stocks, 


Dec. 31 
(barrels) 
Barrels 

1042( Cement EE 17, 380, 273 | October 10, 624,000 | March............ 25, 832, 000 
Clinker......... 3, 509, 000 |..... GGG 2,733,000 | April 6, 656, 000 
1943 Cement........ 23, 158, 975 |.....d0............. 19, 553,000 | March. ........... 24, 111, 000 
Clinker......... 5,959, 000 | January........... 3, 771, 000 | December......... 5, 959, 000 
1 Cement........ 19, 952, 711 | October 16, 049, 000 25, 073, 009 
Clinker......... $,329, 000 | November........ 4,856,000 | April.............. 6, 687, 000 
E D 1 16, 454, 775 October 12, 385,000 | February......... 22, 171, 000 
Clinker......... 124,402,633 | November........ 4, 022, 000 | March. ........... 6, 185, 000 
1 Cement........ 23 10,951,370 | October 7,298,000 | February.......... 20, 034, 000 
Clinker......... 333,573, 740 | November........ 3, 512, 000 | March. ........... 6, 281, 000 


1 Revised figure. 
? Includes Hawaii. 
3 Subject to revision. 


DOMESTIC CONSUMPTION 


The following table shows that the indicated consumption of port- 
land cement in 1946 gained in all States. Ten States—Connecticut, 
Delaware, Georgia, Maine, Mississippi, New Hampshire, North and 
South Carolina, Tennessee, and Vermont—reported an increase of 
more than 100 percent over the previous year’s total. Forty-three 
ees was consumed in seven States—California, New York, Texas, 

ennsylvania, Ohio, Illinois, and Michigan. 


Destination of shipments of finished portland cement from mills in the United 
States, 1944-46, by States 


1946 
1944 1945 
Destination . (barrels) (barrels) Percentage of 
Barrels change from 
1945 
Continental: i 

Alabama O Su WES 1, 193, 825 1,912, 267 2, 744, 143 4-43. 5 
A i... d eeh Adel NEE 577, 030 140, 332 1, 171, 168 +58. 2 
ATE NM 723, 357 974, 515 1, 331, 500 --36. 6 
e e mma Le oculos EE 12, 047, 681 11, 791, 720 17, 341, 128 4-47.1 
ll; ⁵ði ĩð v 694, 058 1, 134, 256 1, 726, 667 +52 2 
Sete 863, 538 990, 729 2, 120, 160 +1127 
'!!! 212, 109 210, 283 484, 159 +130 2 
District of Columbia . 7,007 765, 140 1, 011, 075 432.1 
Floris. oec 33 1. 712, 942 2, 067, 746 3, 731, 283 +80. 5 
CQO AT EE 1, 245, 546 1, 446, 831 3, 049, 201 +1108 
Ida GE 350, 953 431. 585 707, 091 463.8 
Herr 8 4. 786. 504 5, 382. 144 8, 766, 933 4-62. 9 
Indiana EE ou ? 2, 933, 702 3, 629, 275 5, 256, 194 +44. 8 


See footnotes at end of table. 
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Destination of shipments of finished portland cement from mills in the United 
States, 1944-46, by States—Continued 


1946 
Destination (barrels) (barrels) Percentage of 
Barrels change from 
1945 
A E E E E EE 1, 996, 258 2, 186, 491 3, 758, 932 71.9 
EE 1, 821, 219 1, 771, 706 2, 054, 100 66. 7 
Kentocke eee 1, 258, 367 1, 205, 966 2, 319, 754 92. 4 
uislannasasasassss 1, 588, 674 1, 928, 381 2, 563, 968 33. 0 
tol MEE 248, 306 305, 691 657, 951 +115. 2 
MF. 1. 595, 553 1. 655, 621 2, 751, 643 T 2 
Massachusetts LL .L LL LLL... 1, 084, 005 1, 298, 674 2, 526, 515 94. 6 
MICHIGAN. 88 3, 770, 473 4, 636, 388 7, 570, 738 BEA 3 
Minnesota 1, 638, 274 2, 134, 964 3, 716, 917 74,1 
tp ha ee Saas 00 hs dedic 661, 707 788, 402 1, 686, 806 +114.0 
158007] 25s oce eee ÓN 1, 969, 801 2, 579, 047 4, 885, 365 89.4 
e 259, 048 355, 504 553, 373 55.7 
Nebraska 1. 339, 958 1, 030, 485 1, 813, 766 76. 0 
Nevada door ada 8 261, 849 310, 060 400, 329 29.1 
New Hampshire 212, 212 253, 771 517, 126 4-103. 8 
New Jersey Lll. 2, 584, 923 2, 772, 450 5,122, 199 T 8 
New Meilen"... 382, 762 798, 601 1, 073, 385 34. 4 
New erk hr rer 4, 057, 926 5, 251, 853 10, 231, 890 4-94. 8 
North Carolin 4, 709, 385 1, 368, 7 8, 506, 313 +156. 2 
North Dakota 1............................ 286, 783 882, 307 672, 182 +75.8 
ODN EEN 4, 386, 526 4, 250 9, 027, 415 +89.0 
Oklahoma 1, 300, 453 1, 579, 949 3, 025, 839 +91. 5 
A 736, 067 921, 048 1, 477, 665 60, 4 
Pennsylvania. ee 4, 798, 187 5, 474, 146 9, 702, 251 77.2 
Ind 304, 685 266, 495, 436 86. 0 
South Carolina 555, 354 588, 720 1,347, 237 ＋128. 8 
South Dakota 288, 421 383, 393 727, 561 . +89.8 
Tennesse 1, 882, 533 1,771, 512 3, 665, 692 +106. 9 
V) eo Gos EE 5, 219, 577 6, 594, 518 , 904, 082 dn 2 
CC)) PM A HM 611, 048 675, 278 932, 799 1 
Vermont 1 cce cle clc re ear. 116, 509 157, 590 878, 325 4-140, 1 
lu at UI A 2, 434, 028 2, 065, 911 8, 492, 109 0 
) 8 3, 338, 793. 2, 304, 247 8, 364, 011 48.0 
West Virginia... 902, 932 1, 080, 405 2, 006, 952 85. 8 
WISCODSÍIDO EEN 2, 259, 571 2, 608, 043 4, 443, 029 70. 4 
Wyoming... c is 248, 343 219, 924 342, 817 55.9 
Unspecified 184, 727 490, 825 388, 397 —92 6 
Total continental United States 87, 308, 579 96, 457, 004 | 163, 093, 661 +69. 1 
Outside continental United States 22. 6, 963, 302 9, 896, 501 6, 473, 932 —34.6 
Total shipped from cement plants........ 94, 271,881 | 106,353,595 | 169, 567, 593 +59. 4 


1 Non-cement-produ State. 
3 Direct shipments 555 to foreign countries and to noncontiguous Territories (Alaska, Hawall, 


Puerto Rico, etc.), in g distribution from Puerto Rican and Hawailan mills. 
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Destination of shipments of finished portland cement from mills in the United States in 1946, by months, in barrels 
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LOCAL SUPPLIES 


An indication of the surplus or deficiency in the quently of cement 
locally available is shown in the following table. The comparison is 
based on shipments from mills and on consumption as shown by 
State receipts of mill shipments. In 1946 deficiencies occurred in 
two States, Hawaii, and four districts, compared with one State, 
Hawaii, and three districts in 1945. As shipments from mills in 1946 
were greater in all States and districts than in tbe previous year, 
this is another indication of the high demand during tbe past year. 
The total surplus of producing States in 1946 was distributed as 
follows: 22,538,241 barrels to non-cement-producing States and 
Alaska; 4,582,409 barrels to destinations outside continental United 
States (excluding local consumption of Puerto Rican and Hawaiian 
production); and 36,397 barrels to unspecified destinations. 


Estimated surplus or deflciency in local supply of portland cement in cement- 
producing States, 1945-46, in barrels 


1945 1946 


State or division Estimated 


Shipments STD Surplus or | Shipments ES Surplus or 
from mills P- | deficiency | from mills p- deficiency 
tion tion 

Alabama...................... 5, 682, 692| 1, 912, 267| +3, 770, 425 44, 4-5, 327, 836 
California..................... 15,921, 965| 11, 791, 720| +4, 130, 245 +2, 832, 103 
Hawail....................... 742 824,631| —801, 88 433,040} — 395, 
IS AA ccc ee 4,189,449; 65,382,144) — 1,192, 695 8, 766, 933 —2, 091, 349 
tot RS , 527, 2, 186, 491 1, 341, 347 3, 758, 932| +-2, 386, 394 
¿CO A 23 1,771, 706| +1, 527, 217 2, 954, 100| --3, 940, 253 
Michigan 6, 243, 322] 4, 636, 388 , 606, 934 7, 570, 738| -]-2, 403, 954 

Ls .- voce 8 3, 681, 632} 2, 579, 047| 4-1,102, 585 4, 885, 365} +2, 002, 152 
EE f‚«;’R : e , 833, 183] 4,777,250 , 033 9, 027, 415 — 839, 884 
Pennsylvania................. 16, 232, 722 5,474, 146 4-10, 758, 576 9, 702, 251| --19, 984, 658 
Puerto Rico.................. 1, 474, 447 1, 075, 278 , 169 1, 432, 567 +278, 982 

eptnegseg. occ ,898,053| 1, 771, 5120 +1, 126, 541 3, 665, 692| +1, 707, 272 
o alan ew e 8, 388, 159 6, 594, 518 +1, 793, 641 9, 904, 082; +1, 092, 396 
Colorado, Montana, Utah, 

Wyoming, and Idaho 3, 117,821| 2. 816, 547 4301, 274 4, 262, 747 122, 113 
Oregon and Washington...... 3, 342, 388} 3, 225,205) 7117, 093 4, 841, — 28, 
Georgia, Kentucky, Virginia, 

Florida, and Loulsiana...... 5, 432, 609| 8, 714, 835| —3, 282, 226 5 —7, 931, 094 

diana, Wisconsin, Minne- 

sota, Nebraska, Oklahoma, 

South Dakota, and Arkan- 

EE 9, 936, 385] 12, 340, 624| — 2, 404, 239 — 8, 390, 718 
Maryland and West Virginia.]  2,154,765| 2, 736,026]  —581,261| 4, 054, 4, — 704, 539 
New York and Maine........| 5,974,500| 5,557,544)  -F4106,956| 11, 350, 167 +460, 326 


—— MÀ | n ———ÀX | m ———— | ER | À— n — € —aü 


106, 353, 595| 86, 167, 969 4-20, 185, 626| 169, 567, 593| 142, 410, 456| --27, 157, 137 


TRANSPORTATION 


The quantity &nd proportion of cement shipped by each of the 
major methods of transportation for the 1944-46 period are given in 
the following table. The proportions shipped by railroad, truck, an 
boat in 1946 were essentially the same as in 1944 and 1945. Rail- 
m carried most of the shipments, accounting for 81 percent of the 

Although the quantity of cement shipped in bulk and in cloth and 
paper bags increased in 1946 over the previous year's total, tbe per- 
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centage moved in each of these various types of containers changed 
little. Bulk shipments were essentially the same, cloth bags con- 
tinued their steady decline, and paper bags showed a slight increase. 


Shipments of portland cement from mills in the United States (including Puerto 
Rico), 1944-46, in bulk and in containers, by types of carriers i 


[Barrels of 376 pounds] 
In containers 
Type of carrier In bulk Bags Other Total shipments 
con- 
tain- Total 
Paper Cloth ers l 

Per- 

1944 Barrels cent Barrels Barrels | Barrels Barrels Rarrels cent 
Truck............. 3 6, 602, 744 17.2| 7,230,578 | 2,814,018 |........ 10, 045, 196 | 15, 647, 940 16. 6 
Railroad........... 25, 279, 796 77.7 | 35,041, 534 | 15,257, 760 | 9,207 | 50,308, 501 | 75, 588,297 | 80.2 
Bt mo 1, 648, 229 5.1 1, 273, 520 113, 895 |........ 1, 387, 415 3, 035, 644 3.2 
32, 530, 769 | 100.0 | 43, 545, 632 | 18,186, 273 | 9, 207 | 61, 741,112 | 94, 271,881 | 100.0 
Percent of total.. 34.55 19. (3) .5| 100.0 
SE Le Oe U EES ol C—O eee 

1945 4 
Truck ---- 26,131,239 | 19.2 | 9,185,986 | 2,688,601 |........ 11, 874, 587 | 18,005,826 | 16.9 
Railroad ........... 24, 407, 302 76.4 | 44, 831,347 | 15, 650, 807 | 21, 954 | 60, 504, 108 | 84, 911, 410 79.9 
Bot 1, 391, 294 4.4 1, 916, 118 128, 947 |........ 2, 045, 065 3, 436, 359 8.2 
31, 929, 835 | 100. 0 | 55, 933, 451 | 18, 468, 355 | 21, 954 | 74, 423, 760 |106, 353, 505 | 100.0 
Percent of total.... 30.0 |....... 52.6 17 4 Q) 70. 00.0 |...... 
1946 $ 

Truck 3 10, 466, 492 20.7 | 14, 987, 432 3, 830, 531 |........ 18, 817, 963 | 29, 284, 455 17.3 
Railroad. .......... 38, 686, 917 76.3 | 75, 889, 354 | 22, 996, 350 | 13,967 | 98,899, 671 |137, 486, 588 81.1 
Bk 1, 521, 447 3. 0 1. 142, 487 132, 618 |........ 1, 275, 103 2, 796, 550 1.6 
50, 574, 856 | 100.0 | 92, 019, 273 | 26, 959, 497 | 13, 967 |118, 992, 737 |169, 567, 593 | 100.0 

Percent of total.... 29.8 |....... 64.3 15.9 (3) 70. 2 100.0 |...... 


1 Includes steel] drums and iron and wood barrels. 

3 Includes cement used at mills by producers as follows—1944: 112,593 barrels; 1945: 217,068 barrels; 1946: 
584,224 barrels. 

3 Less than 0.05 percent. 
B Includes mill in Hawail; product shipped in paper bags by truck and railroad in 1945 and by truck only 


MILL VALUES 


The average net mill realization of all portland cement shipped 
from mills in 1946 advanced to $1.72 per barrel from $1.63 1n 1946. 
This gain is attributed largely to increases in ceiling prices granted 
in areas to which reference has been made on a preceding page. 

The composite wholesale price of 5 cement, f. o. b. destina- 
tion, according to the Bureau of Labor Statistics index (1926— 100), 
was 104.1 in 1946; in 1945 it was 99.4. 


Average mill value per barrel, in bulk, of portland cement in the United States, 


1942—46 
¡e AA eee JE $1. 63 
117111 — A 1:57 AA eee ena 1. 72 
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CAPACITY OF PLANTS 


The aggregate annual capacity of all portland-cement plants in 1946 
was essentially the same as reported in 1945. 

The over-all rate of operation in 1946 was at 68 percent of total 
capacity. As shown in ihe following table, the percentage of capacity 
utilized gained in all districts. The increases in percentage points 
ranged from 12 in the Virginia-Georgia-Florida-Louisiana district, to 
38 in Kansas. The percentage of capacity used in each month of 
1946 was higher than in the corresponding months of 1945 and— 
with the exception of a slight drop in May—followed the normal 
seasonal trend of low rates in January, February, and March and & 
steady increase to a peak in September, with a decline through the 
last quarter. 


Portland-cement- manufacturing capacity of the United States, 1945—40, by 
producing districts 


sen de pd D 11 ca- 
aIT ty utilized 
District 
1945 1946 

Eastern Pennsylvania and Maryland 34.1 62.3 
New York and Maine. 32.7 66. 9 
J:! Ee 37.8 65. 9 
Western Pennsylvania and West Virginia 22.7 49.0 
Te EE 42.9 75.3 
A ³⅛ d 44. 3 63. 6 
Indiana, Kentucky, and Wisconsin........................ , 264, 000 17, 264, 000 36. 1 61. 2 
AS A A y 9, 420, 810 10, 403, 106 58.8 75.9 
ECC uc uua AA ⁰ i Rue eue de 7, 417, 000 7,417, 000 38.9 69. 4 
Virginia, Georgia, Florida, and Louisiana.................. 7, 580, 000 7, 580, 000 62. 6 74.68 
17% A TNR ĩ 7, 930, 000 7, 930, 000 40.3 69. 5 
Eastern Missouri, Minnesota, and South Dakota.......... 11, 129, 295 11, 148, 705 34.7 68.5 
Kansas EE 9, 215, 000 9, 115, 000 32. 6 70.3 
Western Missouri, Nebraska, Oklahoma, and Arkansas 7, 550, 000 7, 446, 000 46.0 76. 6 
TONGS E EENG 14, 080, 000 14, 080, 000 57.1 76. 1 
Colorado, Wyoming, Montana, Utah, and Idaho........... 5, 465, 000 5, 065, 000 55.3 80. 7 
alle ⁵ 26, 490, 000 28, 790, 000 60.2 72. 9 
Oregon and Washingtonnnnn llll.ll-l. 7, 350, 000 7, 300, 000 45.9 64. 5 
Feen ⁵ðↄð d 1, 620, 000 1, 730, 000 89. 0 100.0 
E RA A tec 88 75, 000 75, 000 29. 4 50.7 

241, 631, 390 | 241, 621, 871 42.5 67.9 


Percent of capacity used in the finished portland-cement industry in the United 
States, 1945-48 


Monthly 5 af onths Monthly 12 months 
— ended 
Month 

1945 1946 
January................. 39 56 
Februar 40 59 
March.................. 40 62 
l! 41 64 
ITT November 42 66 
PUNO! A aasad December 43 68 
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Total capacity of wet-process mills, as shown in the accompanying 
table, increased slightly each year in the 1944—46 period, in contrast 
to dry-process plants whose capacity declined. The percentage of 
total cement produced by the wet-process mills during this period, 
however, has declined somewhat. 

A grouping of the cement plants based on their estimated annual 
capacity is shown in the following table. 


Distribution of portland-cement plants in the United States in 1946, according to 
annual capacity 


Number 

Estimated annual capacity, barrels: of planta 
Less than 1, 000, Opp 37 
1,000,000 ,...... nit doe ic 85 
2,000,000 to 2,009,000. rasa . ii 21 
2,999,000 to 10,000 00 00 Ge ca ama C qd e as ae 11 
154 


Capacity of portland-cement plants in the United States,! 1944-46, by processes 


Capacity 


Percent of total 
rere alice ac- | finished cement 
Process Thousands of barrels Percent of total produ 
1944 1946 1044 | 1045 | 1946 1946 | 1944 | 1945 | 1946 
Wet 123, 637 | 124, 688 125, 227 | 51.4 | 51.6 | 51.8 à ; 70.2 | 57.4 | 55.6 53. 6 
DI eiue 116, 895 | 116,943 | 116,395 | 48.6 | 48.4 | 48.2 | 33. A 65.4 | 42.6 | 44.4 46. 4 
240, 532 | 241,631 | 241, 622 |100. 0 ¡100.0 |100. 0 : 42. 5 | 67.9 1100.0 |100.0 | 100.0 


1 Includes Puerto Rico and Hawail. 


CLINKER PRODUCTION 


The production of clinker, the intermediate product of the industry, 
was 61 percent greater in 1946 than in 1945. Peak production was 
reached in October, and stocks reached their peak in March. Stocks 
on December 31, 1946, were 13 percent below those reported for 
December 1945. 
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Portland-cement clinker produced and in stock at mills in the United States, 
1945-46, by processes, in barrels of 376 pounds! 


Plants Production Stocks on Dec. 31 
Process — — —uyt—„t 
1945 1945 1946 1945 3 1946 3 
/- A 82 86 | 56,827,740 | 86,848,784 | 2,149,203 1, 477,041 
//ô³ĩê¹—— id. 8 58 64 | 45, 875, 236 78, 277, 619 2, 313, 430 2, 396, 699 


140 150 | 102, 702, 976 | 165, 126, 403 | 4, 462, 633 3, 873, 740 


1 Compiled from monthly estimates of the producers. 
2 Revised figures. 
3 Subject to revision. 


PRODUCTION ACCORDING TO RAW MATERIALS 


The predominant raw materials for making portland cement in the 
United States since 1908, as shown in the following table, have been 
limestone and clay or shale. In 1946, 68 percent of the output was 
made from this combination compared with 71 percent in 1945. 
Cement rock and pure limestone, which before 1908 was the leading 
raw material, is now of secondary importance and supplied 24 percent 
of the raw materials in 1946 compared with 20 percent in 1945. Marl 
and clay, which was used in substantial quantities before 1906 
declined thereafter and supplied only 2 percent of the raw material 
utilized by the cement industry in 1946. The combination of blast- 
furnace slag and limestone supplied 6 percent of the output in 1946 
compared with 7 percent in 1945. 


Production and percentage of total output of portland cement in the United States, 
1898-1914, 1926, 1929, 1933, 1935, and 1941-46, according to raw materials 


Cement rock and Limestone and clay Marl and clay Blast-furnace slag 


pure limestone or shale ! and limestone 
Year 

Barrels Percent Barrels Percent 

. 2, 764, 604 74.9 365, 408 9.9 562, 092 15.2 NARS es PR AA 
1899. 4, 010, 132 70. 9 546, 9.7 1, 095, 934 10: AA EE 
1000 — 5, 960, 739 70.3 1, 034, 041 12.2 1, 454, 797 17.1 32, 443 0.4 
190) AA 8, 503, 500 66. 9 2, 042, 209 16.1 2, 001, 200 15.7 164, 316 1.3 
1002... oet 10, 953, 178 63. 6 8, 738, 303 21.7 2, 220, 453 12. 9 318, 710 1.8 
100. 12, 408. 694 55. 9 6, 333, 403 28.3 3, 052, 946 13.7 462, 930 2.1 
1900. 15, 173, 391 57.2 7, 526, 323 28.4 3, 332, 873 12.6 473, 294 1.8 
1953535 18. 454, 52.4 11, 172, 389 31.7 3, 884, 178 11.0 1, 735, 343 4.9 
1906........... 23, 896, 951 61.4 16, 532, 212 35. 6 8, 958, 201 8.5 2, 076, 000 4.5 
19000 25, 859, 095 63.0 17, 190, 697 35.2 8, 606, 598 7.4 2, 129, 4.4 
1909 20, 678, 693 40.6 23, 047, 707 45.0 2, 811, 212 5.5 4, 535, 300 8.9 
1909..........- 24, 047 87.3 82, 219, 365 49.6 2, 711, 219 4.2 5, 786, 800 8. 9 
1910... — 26, 520, 911 84. 6 39, 720, 320 51.9 3, 307, 220 4.3 7, 001, 500 9.2 
191114. 28, 812, 129 4.1 40, 665, 332 51.8 3,314, 176 4.2 7, 737, 000 9.9 
111777 8 24, 712, 780 30. 0 44, 607, 776 54.1 2, 467, 368 3.0 10, 650, 172 12.9 
1913.......---- 29. 333, 490 81.8 47, 831, 51.9 3, 734, 778 4.1 11, 197, 000 12.2 
191144 24, 907, 047 28.2 50, 168, 813 56.9 4, 038, 310 4.6 9, 116, 000 10.3 
1076 EE 44, 090, 657 26.8 | 101,637, 866 61.8 8, 324, 408 2.0 | 15,477, 239 9.4 
1929. 81. 077. 29. 9 97, 623, 502 57.2 4, 832, 700 2.9 17, 112, 800 10.0 
11 14, 135, 171 2. 3 43, 638, 023 68. 7 1, 402, 744 2.2 4, 297, 251 6.8 
188 8 23, 811, 687 31.0 45, 073, 144 58. 8 1, 478, 569 1.9 6, 378, 170 8.3 
5 46, 534, 193 28.4 | 102, 285, 699 62. 3 3, 142, 021 1.9 | 12, 068, 646 7.4 
1942 40, 479, 27.0 | 115, 948, 373 63. 4 3, 009, 562 1.7 14, 343, 945 7.9 
1913 29, 915, 157 22. 4 92, 310, 018 69. 2 2, 300, 636 1.7 8, R97, 977 0.7 
1944..........- 17, 609, 19. 4 65, 478, 178 72. 0 2, 078, 530 2.3 5, 739, 933 6.3 
1945. ! 20, 383, 505 19.8 73, 409, 831 71.4 2, 035, 236 2.0 6, 976, 312 6.8 
1946. .........- 39, 070, 643 23.8 | 112,142,154 68. 4 2, 120, 500 1.7 10, 130, 591 6.2 


oystershells and clay in 1926; 3 plants in 1929, 1933, and 1935; 4 plants 


£ 


1 Includes ou Eod 
fm 1941-45; and 6 plants in 1946. 
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RAW MATERIALS 


The tonnages of raw materials (exclusive of fuels and explosives) 
required for the production of portland cement during recent years are 
given in the following table. Limestone, cement rock, and clay and 
shale make up 93 percent of the total materials consumed. All types 
of raw material consumed showed large increases in 1946 over the 
previous year’s totals. 


Raw materials used in producing portland cement in the United States, 1944-46 


! fae es wn 


Limestone AA O 'r; see Sees sea d 34, 579, 673 
hg SE 860, 798 
Ganda!“ a e 4, 845, 224 
Blast-furnace s]ag....................- eee eee nee nee 706, 986 
ago dd 1, 157. 324 
Sand and sandstone 8. —iininununu 460. 910 
Iron mates... EE 218, 634 
Menne vence e iiepOnSezenestdqu e 144, 139 
Total E 33, 713, 510 53, 754, 766 
Average total weight required per barrel (376 pounds) of fin- Pounds 
Ished cement EE 656 656 


3 Includes oystershells. 
3 Includes bentonite, diatomaceous shale, fuller's earth, and other clays. 
3 Includes silica and quartz. 
* Includes iron ore, pyrite cinders and ore, and mill scale. 
3 Includes diatomite, fluorspar, pumicite, flue dust, pitch, red 

calcium chloride, sludge, grinding aids, and altana 


mud and rock, hydrated lime, tufa, cinders, 
ng compound, 


FUELS AND POWER 


In accordance with the increased output of cement in 1946, con- 
sumption of all types of fuel increased. The annual consumption of 
coal in 1946 increased 67 percent over that reported in 1945; fuel oil 
and natural gas showed gains of 31 and 48 percent, respectively; and 
byproduct gas a gain of 153 percent. The large increase in byproduct 
gas is due to the fact that this type of fuel was not used in cement 
plants before April 1945. Thus, 1946 represents the first year for 
which a 12 months’ total is available. 

Coal stocks in October and November reached the million-ton mark 
for the first time since July 1942. Although this represents a peak 
tonnage, the stocks were only sufficient for 1% months’ supply at the 
October-November rate of production. 

As shown in an accompanying table, the number of portland-cement 
plants using electric energy in the production of cement and the 
quantity of this energy consumed increased in 1946 over the 1945 
total. The percentage of electricity generated also increased, and 
the quantity purchased declined. 
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Finished portland cement produced and fuel consumed by the portland-cement 
industry in the United States, 1945-46, by processes 


Finished cement produced Fuel consumed ! 


s Oil (barrels | Natura! 
Coal (short E cs 
Plants of 42 gal- (M cubic 
376 pounds | of total tons) lons) feet) 
1945 
dE 81 57,192, 688 2, 126, 895 1, 828, 788 26, 340, 213 
DIfty.. o een DE VPE 60 45, 612, 196 2, 078, 329 1, 215, 738 12, 833, 720 
141 102, 804, 884 3 4, 205, 224 3, 044, 526 39, 173, 933 
1946 
Wé- ee tates 87 87, 090, 889 3, 503, 921 2, 348, 759 35, 171, 680 
7 A 65 76, 973, 299 3, 504, 809 1, 637, 662 22, 832, 429 


3 7, 008, 730 


3, 986, 421 


164, 064, 188 58, 004, 109 


Figures compiled from monthly estimates of the producers. 
3 Includes 12,004 tons of anthracite and 4,193.220 tons of bituminous coal. 
3 Includes 19,120 tons of anthracite and 6,989,610 tons of bituminous coal. 


Portland cement produced in the United States, 1945-46, by kinds of fuel 


Finished cement produced Fuel consumed ! 


Fuel 
Percent | Coal (short | Oil (barrels | Natural gas 

of total tons) of 42 gallons) | (M cubic feet) 

1945 
/ AAA 3 54, 864, 433 rr E 
HIE 2 9, 739, 804 |} 9.5 1,988,197 |.............. 
Natural gas 39,440,052 | 9.222 13, 413, 573 
Coal and oll 9,217,452] 9.0; À$9503,407| 408, 504 |.............. 
Coal and natural gas...... 8, 081,6834 |} 7.9] 158, 13222 3 11, 889, 766 
Oil and natural gas 9,575,071 | 9.332 10, 991, 059 

Coal, oil, and natural gas 1, 886, 438 , 879, 

804, 884 39, 173, 933 

1946 
Cola ˙ A 56. 3 B, A AA PA 
AA ces ;; // ĩ 
Natural gas............... rab A poU NR EE 17, 397, 628 
Coal and oil............... 8.9 883, 015 E 
Coal and natural gas 8.1 359, 160 5 16, 025, 258 
Oil and natural gas Bob E eden E 16, 034, 002 
Coal, oil, and natural gas. 3.7 19, 770 9, 546, 321 


AAA (BR — ——ä—'.— —2— 


$ 7, 008, 730 3, 986, 421 58, 004, 109 


S 
e 


! Figures compiled from monthly estimates of the producers. 

? Average consumption of fuel per barrel of cement produced was as follows: 1945—Coel, 126.9 pounds; 
Gi AM barrel; natural gas, 1,421 cubic feet. 1946— Coal, 124.3 pounds; oil, 0.2048 barrel; natural gas, 1,479 
cubic feet. 

3 Includes 824,865 M cu. (t. of byproduct gas. 

* Includes 12,004 tons of anthracite and 4,193,220 tons of bituminous coal. 

5 Includes 2.090,100 M cu. ft. of byproduct gas. 

* Includes 19,120 tons of anthracite, and 6,989,610 tons of bituminous coal. 


4 i pe 
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Electric energy used at portland-cement-producing plants in the United States, 
1945-46, by processes, in kilowatt-hours 


Electric energy used Average 


electric 
energy 
Generated at port- Total PM 
Process land-cement plants barrel of 
produced cerent 
(barrels) roduced 
Active| Kilowatt- Kilowatt- | Per- ilowatt- 
plants hours ours cent hours) 
1945 
Weit 30| 463, 905, 324 889, 558, 105|1, 353, 463, 429 53.9] 57, 192, 688 23.7 
VTV 30 654, 943, 970 503, 676, 1051, 158, 620, 075| 46.1] 45,612, 196 28. 4 
601, 118, 849, 294 121 |1, 393, 234, 210,2, 512, 083, 504/100. 00102, 804, 884 24. 4 
Percent of total elec- 
trio energy use 44. 55 : 100. 0j... as] ocius EE 
Se, n Le Lee a Te e Leg 
1946 
Weit 31| 692,119, 678 75|1, 287, 115, 6911, 979, 235, 369| 51. 2| 87, 990, 049 22. 5 
DIY... ³˙’²•²»’ ecc 3411, 193, 871, 747 52| 691, 336, 772]1, 885, 208, 519| G. 8| 76, 074, 139 248 
65|1, 885, 901, 425 127|1, 978, 452, 463|3, 864, 443, 888|100. 0/164, 064, 188 2.6 


Percent of total elec- 
tric energy used - 48. 808 hr / ß. ee 


TYPES OF CEMENT 


A break-down of total production of portland cement by various 
types for the 1942-46 period is given in the following table. The 
output of all types increased in 1946 over that reported in the previous 
year. The Suanuty of air-entrained cement produced and shipped, 
first reported separately to the Bureau of Mines in 1945, is also show 
in the table. The increase in 1946 output over the 1945 figure is more 
apparent than real, because some producers did not keep separate 
statistics on the quantities of this type of cement produced in 1945. 
The large increase in sales of sulfate-resisting, type V, and portland- 
puzzolan is noteworthy. 

Prepared Masonry Mortars.—Production of these mixed materials 
in 1946 was reported by 82 plants and totaled 8,596,244 barrels. 
Shipments reached 8,632,601 barrels, valued at $15,729,380, an aver- 
age mill realization of $1.82 per barrel. These data are not included 
in the statistical tabulations in this chapter, but the portland cement 
used in producing the mixtures is included. 


Portland cement produced and shipped in the United States, 1942-46, by types 


Bhipments 


Active | Production Value 
Kind and year Dlants (barrels) alt 
'Total Average 
Ger use and moderate heat (types I and 
J! ĩ ³·ü 153 118, 347, 207 |$182, 682, 614 $1. 54 
Eea E A A oe i ei tet ania ces m 151 86, 933, 387 | 135, 564, 313 1. 56 
üůĩõĩ˙¹õð ³; 145 93, 379, 480 | 148, 653, 647 L 5 
i nn Ee 163 |139, 355, 317 1144, 212, 386 | 244, 331, 033 1. 09 
High-early-strength (type III): 
1 eho IAN 87 7, 523, 047 7, 065, 700 18, 683, 665 1. Y 
A GE 95 6, 816, 671 6, 299, 190 12, 040, 467 1. 91 
/ (w 97 | 5,135,264 | 5,190,092 | 10, 278, 215 L 96 
Med ie ett eae ce enon aaa 8 103 | 5,487,460 | 5,602,875 | 11, 280, 392 2.01 
MER 111 6, 716, 488 7, 183, 209 14, 977, 117 2. 09 


See footnotes at end of table. 
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Portland cement produced and shipped in the United States, 1942-46, by types— 


Continued 


d 
E 


Low-heat (type IV): l 
t ² 1. 687, 277 2, 316, 755 1.37 
] y ONCE. 400, 998 554, 684 1. 88 
8 B ës ig 
7 ĩ ] ̊ 8 136, 7 . 82 
Sulfate-resisting (type V): l "S 
4088 EE 77,015 136, 939 1. 78 
111; : 8 20, 697 40, 933 1. 98 
1MA . ooo ru bue K ( dk 1, 647 3, 280 1. 09 
NC dë um in 
77 noc G n — a ^ 2. 
Oil-well: l 
jr EOM CUM E E EN 1, 100, 296 1. 99 
UL AA 1, 050, 178 1. 93 
ͤ 1, 802, 361 1. 94 
FFF Seck) 10 
e ——————— 2, 827, a 
panei c du ro ODE 1, 214, 422 3. 97 
IM EES 1, 340, 201 4. 00 
lt EE 1, 303, 440 4. 04 
EE 3.200 0 414 
Portland-pu 3 wolan; n 2 E 
SE 465, 627 1.41 
j| A LI RUMOR 811, 230 1. 41 
IT, WEE 337, 250 1. 38 
Me e 
Airentrained: = — —— —— 3 
((( 2.15 |. Le 
PR BEE . 67 
Miscellancous:§ in 
1942 468, 1. 74 
EE 1.82 
JJ ĩ aera MA 2. 08 
% A 1. 96 
2 y 2 04 


1 Figures reported separately for the first time in 1043. 

3 Includes air-entrained and Vinsol resin coments classed as modified cements by producers. 

3 Includes Hawaii. 

* Figures reported separately for the first time in 1945. l 

è 1942: Includes hydroplastic portland cements; 1043-46: Includes hydroplastic, plastic, and waterproofed 


cements. . 
TECHNOLOGIC DEVELOPMENTS 


Blast-furnace cement, now being produced in the United States, 
consists of a mixture of not less than 30 percent clinker and not more 
than 65 percent of properly granulated slag. This should not be 
confused with the inferior slag cements made during the 1914-18 
period—from granulated slag, hydrated lime, and an alkali or sulfate 
accelerator—which were irregular and unreliable and are no longer 
manufactured. The Germans, French, Belgians, and Japanese have 
been producing blast-furnace cements for some time. The product 
can be produced at a lower cost than can standard portland cement, 
and as it can be utilized for many uses for which portland cement 
is now specified, it seems probable that the market for this type 
cement in the United States may increase. Sg 

Several types of mass-production masonry houses utilizing cement 
were reported in 1946. The R. G. Le Tourneau Co. has developed 
a machine that lays a 24- by 30-foot concrete house. The Peerless 
Construction Co. of New Tork City casts walls, with provisions for 
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doors and other openings, of high-early-strength concrete in light- 
gage steel decking, spanning curved strut rockers; the rockers are 
positioned on the basement floor so that the walls, when hardened, 
swing into an upright position by gravity. 

Federal and American Society for Testing Materials specifications 
for cement were revised during 1946, setting limitations on chemical 
composition that serve to increase control measures on proportioning 
raw materials and their flow through grinding mills, storage silos, 
and kilns. General acceptance of air entrainment, as improving the 

uality of concrete for some uses, is increasing and the Unjted States 
ublic Roads Administration has approved three such admixtures 
in its highway specifications. 

A new process of manufacturing cement includes improvements 
which comprise reducing the raw materials used in manufacturi 
cement to a fine powder so that at least 90 percent will pass 100-m 
and blowing the powder continuously with enough gas to maintain 
the powder in a fluid condition. The temperature of the fluid is 
raised progressively by passing a heating gas in countercurrent flow 
to the fluidized powder at a velocity adjusted to maintain the powder 
in the form of a dense turbulent body. The dense materials are 
maintained in contact with beating gas long enough to drive off 
first the moisture, then the carbon dioxide, and finally to clinker the 
finely divided material. This process is covered by United States 
Patent 2,409,707, October 22, 1946. 

It is also reported that the English have successfully used anhydrite 
in the manufacture of cement clinker and sulfuric acid. Anhydrite 
is substituted for limestone in the kiln feed, and carbon in the form 
of coke is used as the reducing agent. The sulfate is reduced to a 
sulfite, and lime is released. The sulfur dioxide formed is drawn 
off under suction and utilized in the manufacture of sulfuric acid.? 


NATURAL, MASONRY (NATURAL), AND PUZZOLAN 
CEMENTS 


Nine cement plants in 1946, as in the previous year, produced 
hydraulic cements other than portland. Output and shipments in 
1946, however, were, respectively, 67 and 71 percent greater, and 
stocks were 34 percent lower than in 1945. Producers reported a 
consumption of 32,273 short tons of coal and of gas equivalent to 
approximately 2,167 short tons of coal. 


Natural, masonry (natural), and puzzolan (slag-lime) cements produced, shipped, 
and in stock at mills in the United States, 1942-48 


Production Shipments Eege 


Active 


Barrels (376! Barrels (376 


Barrels (376 
pounds) Value pounds) 


Revised figure. 3 Subject to revision. 
3 Chemical Age (London), Sulphuric Acid and Cement Plant: Vol. 55, No. 1432, Dec. 7, 1946, p. 608. 
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FOREIGN TRADE” 


Imports.—As shown in the following table, imports of cement have 
been small during recent years and for the most part represent pur- 
chases from Canada. Imports of all hydraulic cements except white 
nonstaining portland cement, 1944-46, are listed by country of origin 
in the second following table. Imports of white nonstaining cement 
in 1946 totaled 139 barrels valued at $468. 


Hydraulic cement imported for consumption in the United States, 1942-46 


Barrels Value 


— — — —— —ñä— ᷑ä—— —— — o RO 


A 323 $700 
/ 3, 734 15, 531 


Roman, portland, and other hydraulic cements imported for consumption in the 
United States, 1944-46, by countries ! 


1944 1945 1946 
Country 


Value Barrels Value Barrels 


o —— —— | ee | ares | eee 


— 2 22 —— 2 — — o ro] AA § «c lLeeeeeeeee ele „ 
me e ge —ů — 2 — eect ee} eege 22 — 1414 —— — —— J] / 1 40 1432 4 


"ceat ——2— — 2 — a LJ | ÀJ ]| 4241 ĩ , %“bqeů x1 2 -P 44 „4 14 „4ͤͤ5„46ü„ͤ% 


— —— | Pw — . — KnrKw— — 2 


3 Excludes “white, nonstaining, and other special cement.“ 
3 Less than 1 barrel. 


Exports. — Exports of slightly more than 5 million barrels of cement 
to foreign countries in 1946, although less than the previous year's 
figure, was still far greater than the average prewar total. As shown 
in &n &ccompanying table, shipments to Venezuela, Mexico, and 
Brazil accounted for 55 percent of total exports. Tbe quantities 
shipped to these countries were, respectively, 21, 20, and 14 percent 
of the total. Substantial quantities were also exported to the Domin- 
ican Republic, Canada, Colombia, and Cuba. 


Hydraulic cement exported from the United States, 1942-46 


Percent of 

total ship- 

ments from 
mills 


O) O) kat 
ecowwo 


4, 040, 405 , 044, i 
6, 476. 333 , 7 7 e 
5, 163, 362 13, 484, 933 $ 
—— 


8 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Hydraulic cement exported from the United States, 1944-46, by countries 


1945 . 1946 
Country 
Barrels Value 
North America: 
Bermuda 15, 361 $41, 582 
e toas 41, 151 152, 365 
Central America 
British Honduras 7,519 16, 401 
Canal Zone. .......................- 87,215 182, 616 
Costa Hien -0-0-0 163, 162 |. 348, 183 
El Salvador........................- 110, 137 242, 483 
Guatemala.. 6, 051 16, 168 
Honduras. 56, 699 131, 185 
Nicaragua... sse 23, 749 51,075 
Panama, Republic of.. ............. 380, 549 836, 466 
Merxico.. _...............------..----- 1, 012, 337 | 2, 587, 303 
Newfoundland and Labrador......... 9 4, 951 
W est Indies: 
British: 
Bahamas...................-..... 17, 855 456. 270 
Jamaica 16, 471 36, 249 
Leeward and Windward Islands.. 18, 269 42, 112 
Trinidad and Tobago 28, 988 62, 500 2 
M MAA AA 8 3, 657 Tir DERI 
Cúba EE 450, 969 | 1,016, 204 
Curacao (N. W.I)................- 116, 499 257, 394 
Dominican Republic................ 229, 328 497, 232 
French West Indies................. 67, 430 140, 082 
Haiti 2.2 la heces NEE 62, 491 139, 658 
Other North Amerieg ; 30, 049 


—— . 1 S — | —Á ——OM M9 


— € —iů—ĩ——1„% ——ññ1˖ñ„j2: . eee 
—— — ¶ — — — 2 —— 


Arteta 786 32, 403 
Bölivis A ͤ K ĩͤ cn 417 2,116 
Se EEN 1, 234, 255 | 3,074, 391 
ll wan eee ete 199, 770 440, 097 7, 509 
Colom big, eege gees Ae NNN 185, 187 531, 599 | 286, 660 
Ecuador; — AN A NNN AA, 8, 521 21, 663 35, 652 
IS EEN 2, 165 6, 471 7,804 
EEN 5, 937 141, 092 70, 732 
BOCA eet cu ET hee. 18, 125 40, 918 3, 250 
BR et TER 6, 158 30, ^36 8, 024 
Venezuela..__.....................-.- 1, 444, 699 | 3, 441, 990 |1, 066, 317 
Other South America 4, 697 10, 691 4, 701 
3, 164, 717 | 7, 773, 967 |2, 235, 666 
Europe 
O A AA AAA 157, 181 852, 99999 
/ A ECH PAN 8, 843 18, 215 121 
Pot. 1, 082 6, 478 434 
Other Europ 1, 140 9, 410 639 
168, 246 387, 101 1, 104 
Asia: 
Arabian Peninsular States 6, 934 21, 166 82, 067 
cae State ol... 1, 453 301 
UN EECH Ree 500 1, 080 150, 252 
French Kotor WEE A RER 23, 400 53, 352 88 
Hong Kong... ð ſ eee AE. tbe re tert 18, 073 
I GaS o DOR e 42, 560 102, 518 9 150 165 
Netherlands Ind ies 6, 681 14, 404 1, 000 
Palestine and Trans-Jordan........... 122 1, 675 LUN renee er On| puc eee 
Philippines, Republic oll. 90, 048 211,414 | 93, 810 
Other Ain eee 241 852 14, 449 37,077 5, 753 
07, 196 175, 678 142, 304 340, 188 307, 518 
Africa 
E Geet dde o Ga 200 1,100 AA EE 250 
ll EE 8, 487 18, 257 4, 788 15, 807 5,014 
Moꝛam bi que 14, 507 40. 005 300 
Portuguese Guinea and Angola....... 2, 514 5, 580 44, 468 99, 035 13, 938 
II E mer EE . 500 1, 500 3, 247 
Union of South Africa................. 292 l, 760 1, 439 9, 209 5, 031 
Other Africa. 827 6, 944 2, 202 11, 651 943 


12, 320 33, 641 67, 904 177, 237 28, 723 
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Hydraulic cement exported from the United States, 1944-46, by countries—Con. 


4, 040, 405 |10, 044, 838 6, 476, 333 |15, 570, 610 |5, 163, 362 DA. 484, 933 


Shipments of hydraulic cements to noncontiguous Territories of 
the United States, 1944—46, are shown in the following table. With 
the exception of the Virgin Islands, which showed a slight decrease 
in 1945, the trend in shipments to all of the Territories during the 
1944-46 period has been upward. The upswing in 1946 was par- 
ticularly sharp. 


Hydraulic cement shipped to KE Te Territories of the United States, 


Value Barrels 


$113, 430 43,929 | $124, 259 
232 304 919 

405, 208 | 469, 565 
41, 762 
25, 964 


WORLD REVIEW 


Figures on the E of cement in many of the cement-producin 


countries of the world have again become available, and it is believe 
that a reasonable estimate of world production can again be made. 
Available statistics on world production in the 1941-46 period are 
given in the following table. | 


World production of hydraulic cements, 1941-46, by countries, in metric tons! 
[Compiled by P. Roberts) 


Country 1941 1942 1943 1944 1945 1946 
North America: 
Canada....................- 1,328,587 | 1,448,818 | 1,159,286 | 1,141,595 | 1,344,034 | 1,812,232 
¡211 A nisiodo ess 155, 550 166, 090 169, 609 173, 750 180, 753 (2) 
Guatemala.................. 3 19, 000 3 19, 000 3 21, 000 23, 000 3 29, 000 20, 478 
Mexico 537, 464 588, 476 578,253 | 2 662, 8002 900, 800 | 1, 072, 500 
Nicaraguas.. s 620 12, 030 10, 034 3 16, 000 9, 975 
United States............... 28, 466, 331 | 31, 610, 471 | 23,067,914 | 15, 716,820 | 17, 786, 688 | 28, 403, 616 
South America: 
A TTC 1,168,881 | 1,076, 858 957,076 | 1,079,974 | 1,087, 578 1, 140, 529 
Bolivia 24, 000 22, 579 22, 675 27, 600 27, 30, 742 
BPI! 8 767, 506 753,833 | 4747, 409 809, 908 774, 378 824, 900 
50 EE 359, 720 364, 584 374, 747 362, 877 411, 088 579, 800 
Colombla................... 210, 912 207, 793 258, 578 281, 626 302, 730 3 328, 000 
Ecusdor.................... 17, 213 19, 802 27, 860 34, 691 37, 504 38, 497 
CCC es 167, 872 188, 882 206, 792 248, 537 264, 892 260, 702 
A A 179, 066 1) (3) 165, 990 185, 290 3 220, 000 
Venezuelas 115, 415 di 833 111, 721 119, 670 124, 447 128, 329 


See footnotes at end of table. 
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World production of hydraulic cements, 1941-46, by countries, in metric tons '— 


Continued 
Country 1041 1042 1943 1944 1945 1946 
Europe: 
AJDADÍA EE 3 14, 000 (?) (1) (3) 3 OI 
Austría..................... 842, 000 682, 000 773, 000 (3) 2 (3) 
Belgium.................... 5 630, 580 § 510, 670 8 459, 520 600, 000 616, 900 1, 889, 800 
Bulgaria. ................... (3) (3) 2 126, 044 245, 100 (2) 
Czechoslovakia € 300, 000 € 320, 000 € 350, 000 (2) (2) 920, 000 
Denmark. 421, 137 434, 765 639, 038 646, 837 219, 996 501, 835 
Eire IO 294, 000 202, 000 251, 980 222, 515 (2) (2 
Finland..................... 307, 087 178, 802 238, 279 180, 221 277, 679 3 
LR es 3,405,760 | 2,496,620 | 2 ,250 | 1,485,560 | 1,500,000 | 3 3, 500, 000 
Germany. g 711, 349, 000 7 7, 287, 000 | ? 9,073, 000 8 2, 529, 000 
reed , 000 30, (2) ? a 
TT -oaan 669, 330 728. 190 701, 290 9 153, 290 10 38, 280 3 
III/ 8 2, 793. 548 (2) (2) (2) 3) 
Netherlands. 461, 370. 000 358. 000 214, 000 231, 000 402, 654 
OWY sic Gece erani x 312, 830 373, 648 311, 152 (3) (* 
Poland 2) (2 (2) 3) 11 297, 000 1, 399, 000 
Portugal.................... 272, 000 243, 600 246, 799 244, 974 262, 980 , 100 
Rumania 620. 520 560, 996 840, 485 1 3 
SP8in.. sv eor ecco Re, 1, 639, 923 1, 646, 280 1, 701, 520 1, 843, 037 1, 926, 052 1, 718, 574 
Sweden 645, 023 823, 890 922, 734 1, 061, 140 
Switzerland... 711, 000 439, 000 367, 000 30, 000 415, 000 644, 000 
. 8. S. RK 25, 800, 000 (2) (3) (3) (2) (?) 
United Kingdom........... 7, 257, 645 7, 376, 523 7, 081, 869 4, 623, 188 4, 116, 019 6, 6S1, 545 
" 1 C (2) (2) 3 750, 000 Q) (1) (?) 
sia: 
China M... on 8 1, 189, 100 1, 572, 000 1, 538, 247 1, 177, 890 (2) 300, 000 
Formosa.................... 212, 280 228, 107 309, 394 245, 000 3) (3) 
Hong Kong. 3 110, 000 (3) (2) (2) 3) (3) 
India. ......................| 2,124,000 2, 220, 000 2, 148, 000 2, 076, 000 2, 244, 000 2, 053, 000 
Indochine, French.......... 3 300, 000 (2) (2) (3) 2) (3) 
TRAN EE 55, 000 55, 000 35, 000 38, 000 3) (3) 
Japan... ------------ 5, 828, 459 4, 356, 023 3, 767, 666 2, 995, 053 1, 194, 010 929, 000 
Rohres ; 1. 305, 984 1, 181, 429 1, 400, 000 1, 003, 002 13 139, 049 13 10, 696 
Netherlands Indies 3 170, 000 (3) 1) (2) (3) 
Palestine 114. 841 216, 577 166, 804 176, 499 147, 237 265, 935 
Philippines, Republic of. ... 184, 750 2) a (2) 10 27, 231 56, 261 
IIC ee eee cee. 3 117.000 2) a (3) (3) (?) 
Syria and Lebanon 82, 410 214, 800 151, 900 155, 000 190, 000 189. 000 
á LIEN, GE 272, 919 210, 855 151, 472 285, 350 290, 266 324, 900 
rica: 
IER AA ͤ (2) (2) 80, 900 96, 445 (2) (3) 
Belgian Congo.............. 42, 586 64, 340 69, 221 84, 776 3 14, 000 85, 3M 
ol A sidisen 420, 107 420, 980 322. 859 423, 902 432, 088 587, 577 
Eritre&. AAA 9, 000 , 000 27, 500 A (2) 
Ethiopia 3. ................. 20, 000 20, 000 25, 000 (3) (3) 
Morocco, French........... (3) (2) 3 140, 000 109, 020 76, 900 175. 191 
Mozambique............... 27, 260 24, 941 30, 647 27, 932 33, 919 26, 275 
Tunisia. . ................... 57, 200 56, 300 23, 000 58. 500 59, 600 82, 550 
Union of South Africa...... 878, 000 948, 000 915,600 | 1,113,600 | 1,050,000 1, 180, 200 
Oceania: 
Australia: « 
New South Wales 390, 171 337, 947 351, 887 313, 976 312, 185 H 
Tasmania 85, 729 53, 324 43, 530 (4) 42, 782 (2) 
Victoria 215, 301 172, 017 (2) 127, 971 133, 407 152, 763 
New Zealand 217, 200 217, 200 226, 800 226, 800 237, 600 229, 900 
Totali A 87, 976, 000 | 85, 220, 000 | 78,023, 000 | 60, 360, 000 | 54, 118,000 | 76, 100, 000 


1 Data oover all hydraulic cements. 
3 Data not available; estimate included in total. 
3 Estimate. 
Beginning in 1943, white cement is included. 
$ Excludes portland-cement data, which are not yet available. 
$ Slovakia only. 
? Includes Sudetenland. 
$ Excludes Russian zone of occupation. 
* January to June, inclusive. 
1 June to December, inclusive. 
11 April to December, inclusive. 
SE ee represent area designated as Free China during the period of Japanese occupation, and Man- 
a. 
18 South Korea only. 
u Cement is also produced in Queensland and South Australia, but data are not available, 
u Estimated by senior author of chapter. 
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LATIN AMERICA 


The building and construction boom which swept the United States 
in 1946 was also apparent in Latin America. New mills are bei 
built or have been completed in Cuba, Ecuador, Peru, and Chile, an 
one is being planned in Bolivia by a Chilean firm. 

Argentina.—The Republic of Argentina has 11 portland-cement 
plants, 3 of which also produce white cement. Because of wartime 
shipping difficulties, cement was not imported during 1944 and 1945. 
Restrictions on fuel oil were removed early in 1946; but because of 
the heavy backlog of orders demands were far ahead of production, 
and thus the import market is good. However, this condition is 
thought to be temporary, as the plants in existence are adequate for 
all requirements when fuel is available. Government-sponsored 
programs to construct additional plants are also being considered. 

Brazil.— The cement industry in Brazil like that in Argentina has 
been handicapped by fucl shortages. The rated capacity of the six 
operating plants is 950,000 tons, but actual production has not 
exceeded 825,000 tons. One new plant at Belo Horizonte, with an 
annual capacity of 50,000 tons, was completed in 1946, and an 
additional kiln was added to the plant in Sáo Paulo. Because of the 
fuel shortages, imports of cement in Brazil have averaged about 
200,000 tons annually for the past few years. Imports are expected 
to remain at about this level for a few more years. The consumption 
of white portland cement has increased since 1942 because of its wide 
use in plaster facings for new buildings. Brazilian production of 
white portland cement started in 1943. 

Chile.—Production of cement in Chile in 1946 reached 579,800 
metric tons compared with 411,088 tons in 1945. In view of the 
plant improvements during 1946, it is expected that cement produc- 
tion in 1947 will continue to increase. 

Mexico.—Seventeen cement plants were operating in Mexico in 
1946, and 4 more are either under construction or in the planning 
stage. The Marquette Cement Manufacturing Co. of Chicago, Ill., 
is supplying designing, construction, technical, and operating services 
for new plants at Atoyac, near Orizaba, in the State of Veracruz and 
in the city of Chihuahua, State of Chihuahua. The Universal Atlas 
Cement Co. of New York is financially interested in a mill at Irapuato 
between Mexico City and Guadalajara in the State of Jalisco. The 
Compania de Cemento Portland S. A. at Tolteca, State of Hidalgo, 
has announced plans to erect a new pane adjacent to the present 
operations, that will be in production by the end of 1947. 

Panama.—This country has depended on the United States and 
South America for its supplies of cement, and under normal conditions 
these sources have been adequate. However, as early as 1939 effects 
of the impending war were becoming evident. Plans were made to 
erect a cement plant, and contracts for equipment were let in 1944 to 
an American firm, but because of pron difficulties the material 
did not begin to arrive until 1945. The plant is on the Quebraucha 
River near Chilibre, and is a wet-process plant having two 200-foot 
rotary kilns fired by oil. Plant capacity is to be 300 metric tons 
(1,760 barrels) per 24-hour day. 


198060—48———16 
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Venezuela.—The Government recently granted a subsidy equivalent 
to $1,250,000 to the National Cement Co. to enable this new firm to 
erect factories. Although some cement is being made, most of it is 
sae eee from the United States. Two new plants at Maracaibo 
and Barquismeto are nearing completion, and it is reported that an 
American company will build another plant at Chichirivichi. 


EUROPE 


Demands for cement in the devastated countries of Europe are great, 
but one of the chief difficulties is that of obtaining the required quantity 
and quality of coal to produce the clinker. Considerable success has 
been obtained by successful substitution of blast-furnace slag cement, 
which requires less fuel than portland cement. 

Belgium.—The results of experiments in fine grinding of clinker, 
which have been in process over a number of years in Belgium, have 
recently been released.* Using a charge filling from 30 to 40 percent 
of the mill volume and using 20-mm. balls followed by 25-mm. balls 
gives the best yield of finished cement. 

Beginning with June 1945 the production of cement in Belgium 

increased rapidly and reached a total of 646,900 metric tons for the 
year Production in 1946 was 1,889,800 metric tons, and Belgium 
reentered the export market, shipping cement to Latin America. 
. France.—A process has been invented in France to manufacture 
portland cement without using coal; it involves the use of the cal- 
careous or argillaceous waste from coal mines and the soot, dross, 
and clinker emanating from coal combustion.“ A supersulfated slag 
cement is also being produced in this country and Belgium under the 
trade name “Sealithor.” It has good resistance to chemical agents 
and high mechanical strength and compressive strength comparable 
to high-early-strength portland cement; it is being utilized currently 
in the reconstruction of French and Belgian harbors. 

Germany.—The dry process of raw-mix preparation predominates 
strongly over the wet method in this country. Raw mix, mesh sizes, 
were relatively coarse with the emphasis on output and low power 
consumption. Vertical kilns are still used in many plants, and most 
all finish grinding is done in open circuit. An excellent article has 
recently been published reviewing the cement industry in Germany.’ 
The substitution of blast-furnace slag cement, made by grinding 30 
to 65 percent of granulated blast-furnace slag with portland-cement 
clinker and a small quantity of gypsum, for straight portland at a 
reduction in cost has been successful in Germany. A high-early- 
strength cement has also been developed which can be poured with 
safety down to —7° C. It cannot be mixed with portland cement 
however, because the heat given off in setting will break down portland 
cement. It is also about three times as costly as portland and thus is 
See only where the special characteristic of quick strength is 
needed. 


————— — 
Ne 0 J. A., Belgian Experiments in Clinker Grinding: Rock Products, vol. 49, September 1046 
O. : 


e D. 09. 
ê Bureau of Mines, Mineral Trade Notes: Vol. 24, No. 4, April 1947, p. 22. 
: aos in i rw An coe ate Ce nr vol. e 3, Mareh. 1946, p. = i 
wayze, M. A., an avis, G. G. J., at Has Happened to Cement Industry in Germany: Rock 
Products, vol. 49, No. 7, July 1946, pp. 74-79; No. 8, August 1946, pp. 120-127. 
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Spain.—Coal shortages in 1946 restricted the output of Spain's 25 
cement plants and further increased the backlog of orders arising 
from wartime shortages and the postwar construction boom. As 
Spain now is reduced to using almost entirely relatively poor-grade 
native coals, methods have been devised to get the maximum per- 
formance from these low-grade fuels. 

Sweden.—A cement and concrete research institute was opened in 
May 1945 in Sweden, with its principal purpose a study of the manu- 
facture and properties of cement, the structural constitution of con- 
crete, and ways and means to use it more rationally. The Skansha 
Cement Co., at Koping, has recently put into operation a new plant 
which features a 478-foot kiln and is manufacturing clinker by the 
wet process, with a heat consumption of 850,000 B. t. u. per barrel. 
This company’s output (practically the national total) was 743,000 
tons in 1945 and is expected to increase by about 160,000 tons in 1946. 
Plans have also been made to construct an additional plant of 320,000 
tons annual capacity south of Stockholm in the near future. 

Switzerland. — Large quantities of cement are required to build new 
hydroelectric plants and to enlarge those already in operation. The 
Government, therefore, released 450,000 tons of cement for such 
purposes. It is believed that only 70,000 tons will be available for 
new dwellings. Government controls on imports were released in 
1946, but the relatively high prices prevailing in the surrounding coun- 
tries deter foreign purchases. 

U. 8. 8. B.—Recent exhibits of the Soviet cement industry include 
colored cements in white, blue, cream, light green, and pink. A new 
plant to be built in the Donbass (Ukraine) will feature these cements, 
and another new plant to be erected soon in the vicinity of Stolinsk 
(Kuzvetsk Basin) reportedly will make portland cement from blast- 
furnace slag and limestone found in the Gurevsk area. The first 
cement plant in the Karelo-Finnish S. S. R. is under construction at 
Letnyaya. Annual output will be on the order of 10,000 metric tons 
with production beginning near the end of 1946. 


ASIA 


Ceylon.—A Government cement plant is being constructed as a 
part of the industrialization program of Ceylon. The new plant is in 
the northern peninsula of the island and will have an annual capacity 
of 100,000 tons. The price of cement produced here is expected to 
compare favorably with that in India. 

China. During the 8 years of war with Japan, China was blockaded 
from the outside world, and as all cement plants were located in the 
coastal Provinces, they were under Japanese control. Inland the 
Chinese constructed eight new plants, but only two had rotary kilns. 
At the cessation of hostilities, seven of the plants under Japanese 
control, with a combined annual output of 4,470,000 barrels, were 
again available to the Chinese. However, internal troubles in China 
are delaying production further. A new plant is under construction 
at Hankow and is expected to get into production in 1947. The plant 
when completed will be à wet-process operation with a daily capacity 
of 6,000 barrels. Some of the plants in Manchuria, built by the 
Japanese, are expected to be made available to China, but the condi- 
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e and quantity of machinery available at these plants are not 
own. 

India.—It is believed that the potential capacity of the cement 
industry in India at the end of 1946 was 3,000,000 tons. Under the 
proposed expansion program of the present plants and the construc- 
tion of new plants in Southern Bengal, Wardha, Sirmur, Gangpur, 
Bhapal, and Tehri Garhival, annual capacity is expected to increase 
at the rate of 1,150,000 tons per year for the next 5 years. 

Japan.—Cement is one of the few commodities in which Japan is 
self-sufficient. Thirty-five plants were in operation in 1946. Port- 
land cement is the major product although four other types are manu- 
factured. These are high-early-strength portland, silica, blast- 
furnace slag and nonconstructive cements. Production in 1946 was 
hampered not only by the shortage of coal but further by the inability 
of the cement companies to obtain deliveries of coal with the necessary 
B. t. u. to produce good portland-cement clinker. Labor troubles in 
coal mines was an additional factor which restricted cement production 
in Japan. Silica cement, as manufactured in Japan, consists of about 
70 percent portland-clinker and 30 percent volcanic ash or silicious 
clay, and blast-furnace slag consists of equal portions of portland- 
clinker and silicious slag. The advantages reported for silica cement 
are low-heat while setting and a very dense product after setting. 

Korea.—There are seven cement plants in Korea, four of which have 
three rotary kilns each, and three have one kiln each. Five of the 
seven plants are in North Korea (north of the 38th parallel), and one 
of the two plants below that line obtains its raw materials in the 
northern part. Production of cement reported for 1946 represents 
the output of the plant at Sanchoku, formerly owned and operated 
by the Onado Cement Co. of Japan. This plant has one rotary kiln 
and a rated annual capacity of 150,000 metric tons. Total annual 
capacity of the cement industry in Korea before the recent war was 
1,700,000 metric tons. This had declined to 1,200,000 tons at the 
cessation of hostilities in August 1945. 


DL 
Chromium 
By EDWIN K. JENCKES 


GENERAL SUMMARY 


outstanding feature of the domestic chromite industry in 1946 
was the deficiency in supply of metallurgical-grade ore, the con- 
sumption of which totaled 125 percent of imports. The decline in 

availability of metallurgical-grade ore occurred in spite of the appar- 
ently satisfactory over-all statistical position of chromite, which indi- 
cated a small addition to total stocks of ore in the United States. This 
anomalous situation has arisen because imports of chemical- and 
refractory-grade chromite have exceeded current consumption. 


Salient statistics of chromite in the United States, 1945-48 


1945 


Short tons Value 


New supply: 
Domestic production (shipments).................. 13, 973 $532, 382 4, 107 $105, 041 
Imports for consumption........................... 914, 765 | 17, 630, 293 757,391 | 11,459,121 
d BEE 928, 738 | 18, 062, 675 11, 564, 162 
" PP o U M —3À Se 
Distribution: 
Consumption by industry .........................- (?) 
E rts — U— cfÿ ß 22 22 A op ep P p om ep mm ef om gr ap mm e 80, 
Additions to stocks .. O) 
Total EE 11, 564, 162 
1 Data not available. 
3 Calculated to strike a balance. 


A survey of the relation of production to total supply for 5-year 
periods from 1891 to 1943 is given in Minerals Yearbook, 1943 (p. 
632). The details, in tonnages, for 1942-46 are shown in the accom- 
panying table. 


Total supply, imports for consumption, domestic production, and consumption of 
chromite, 1942-46, in short tons 


1942 1943 1944 1945 1946 
"TCotaleuppls ......-0.------0020- 22-22... 1, 094, 483 | 1,088, 606 894, 019 928, 738 761, 498 
Imports for consumption 981, 607 928, 576 848, 300 914. 7 | We 187 
Domestic production g 112. 876 160. 120 45, 629 13, HG 784. 760 
Consumption by industry................. 891, 952 964, 600 848, 449 808, 
———— gege 
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In 1946, the first full postwar year, the decline in domestic produc- 
tion continued for the third successive year. A similar, although 
quantitatively less abrupt, decrease occurred at the close of World 
War I. There was nothing in 1946 to indicate an arrest of the down- 
ward trend in domestic production, which may be expected to descend 
to & level below 1,000 tons a year unless technological advances in 
methods of beneficiation and utilization make the domestic product 
competitive with imported ores.. - 

The total new supply of all grades of chromite available to industry 
in 1946 was 18 percent less than in 1945; the supply from domestic 
mines decreased 71 percent, and imports dropped 17 percent. Exports 
of chrome ore declined 83 percent. 

The accompanying table shows the growth and decline in the pro- 
duction of domestic chromite during the two World War periods. 


Chromite shipped from mines in the United States, 1913-21 and 1938-46 


Short Short 
Year tons Year l tons 
1 ³ »A 88 bo SE EE 900 
NOG EE 502-11 1939: caras rs aa EE 4, 048 
UD is 3,615/1 ...d E 2, 982 
J ee KK G2; 680 r 14, 250 
171õ·§ĩr“ ] —êmœ— .- x 48, 973 1942. ðé oud 112, 876 
II. ³Ü¹¹ E E E „ei. ³e d Se 160, 120 
IUIS. EE 5, 688 || EEN 45, 629 
rt AE IO 2.502. | 1945. eo te mE rw 13, 973 
JUS A A A ANA 316 ] 1046. 4. 107 


GOVERNMENT REGULATIONS 


Civilian Production Administration and Office of Temporary Con- 
trols.— Order M-21 authorizing CPA to exercise controls over alloy 
steel and ferro-alloying materials (see Minerals Yearbook 1945, p. 608) 
continued in effect during 1946, but no active controls were instituted. 

During 1946, CPA and its successor OTC certified that there was a 
deficiency of metallurgical chromite for industrial uses and allocated 
ore from the holdings of the Office of Metals Reserve under the 
authority of Priorities Regulation 34 and its amendments (of Decem- 
ber 17 and 27). 

Office of Price Administration.— Amendment 26 to Supplementary 
Order 129, issued and effective June 12, 1946, suspended price controls 
under Maximum Price Regulation 258 covering chrome ores, and 
under MPR 407 governing ferrochrome, chromium metal, and 
chromium alloys. All materials except sugar and rice were exempted 
from price control by Supplementary Order 193, issued November 
12, 1946, and effective retroactively November 10. 


DOMESTIC PRODUCTION 


The output of domestic chromite, measured by shipments from 
mines, in 1946 declined to the lowest point since 1940. Production 
of chromite in the United States since 1880 has totaled 619,149 tons. 
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In 1946, as in 1945, only California and Oregon shipped chromite. 
Two producers mined ore in California, and one in Oregon. The 
average CrO; content of the ore shipped was 44 percent as compared 
to 46 percent in 1945 and 44 percent in 1944. 


Chromite production (shipments) in the United States, 1942—46 by States, in short 
tons, and number of producers in 1946 


1046 


Cr30,, percent 
Total 


of pro- 
ducers 45 or over] 35 to 45 
, . ß EE 
am 62, 495 | 34,715 | 9,607 2 12,772 | ! 4,107 
65,238 | 75,691 | 1,251 |........|...----.--|----------|----------]-------- 
2, 683 16r 7,818 | 4,366 1 (1) (1) 
%% ; p 8 
112,876 | 160,120 | 45,629 | 13,973 3 2, 772 4, 107 


1 California and Oregon production combined. Bureau of Mines not at liberty to publish separate State 
totals for 1946. 


California.—T wo counties, Del Norte and San Luis Obispo, fur- 
nished all the chromite shipped from California in 1946. Approxi- 
mately three-fourths of the tonnage came from the French Hill mine 
in Del Norte County, operated by the Tyson Chrome Mines, Ltd. 
The San Luis Obispo production was from the Trinidad mine, north 
of San Luis Obispo, operated by Henry C. Dalessi. | 

Oregon.—The chromite shipped from Oregon was all from the 
Oregon Chrome mine, Josephine County, operated by William 8. 
27 5 Shipments averaged 44% percent CrO; and 11 percent 


EXPLORATION AND DEVELOPMENT 


In 1946 the Bureau of Mines published four Reports of Investiga- 
tions '—one on the examination of a chromite deposit, two on the 
beneficiation of chromite, and one summarizing work on the pro- 
duction of pure chromium metal. 

Three articles relating to chrome descriptive of work done durin 
the war years by members of the Geological Survey were publishe 
in 1946. 


e de iod 3 of Leet PO ee Chromite Deposits, Kenai Peninsula, Alaska: Bureau 
of Mines Rept. vestigations 3885, » 20 DD. 
Lloyd, R R. Garst, O. C., Rawles, W. T., Schlocker, J., Dowding, E. P., Mahan, W. M., and Fuchs- 
man, C; E, Eaneticiation of Montana Chromite Concentrates by Roasting and Leaching: Bureau of 
ines S vest ons , : 91 PP. 
Boericko, F. 8., Selective Reduction of Iron in Chromite by Methane-Hydrogen and Similar Gas Mix- 
tures: Bureau of Mines Rept. of Investigations 3847, 1046, 14 po: 
Dean, R. wis Metallurgical Program of the Bureau of Mines Relating to Iron and Steel: Bureau of 
Mines t. of Investigations 3920, 1946, p. 11. 
3 Guild, Phili L., C romh in Cuba, 1940-45: 99 85 EE Scientific and Cultural Cooperation, U. 8. 
Department of State, vol. o. 3, March 1 pp. 1 A 
hayer, T. P., Preliminary Correlation of Chromite With the Containing Rocks: Econ. Geol., vol. 41, 
1 . 202-217. SE 
"DOM. D. H., and Thayer, T. P., Chromite Deposits of the Northern Coast Ranges of Oalifornia: Cali 
tornis Division of Mtnes, Bull. 134, part 11, chap. 1. | 
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CONSUMPTION AND USES 


In 1946 the total consumption of chromite was 734,759 short tons, 
a decrease of 73,361 tons (9 5 from the 1945 figure, and marked 
the third successive year of decline from the all-time high of 1943. 
As compared to 1945, the consumption of metallurgical ore dropped 
12 percent and that of refractory ore 10 percent, while the use of 
chemical ore increased 2% percent. The accompanying table presents 
the total consumption of chromite and the tenor of ore consumed by 
primary consumer groups for 1940-46. 


Consumption of chromite and tenor of ore used by primary consumer groups in the 
United States, 1940—46, in short tons 


Tenor of ore (percent Cr303) 


Year 
Mer: Refractory | Chemical 
100 se ee ot ð ĩð do PTS 562, 915 45.0 50. 5 35.8 .2 
Il! 8 , 290 44.3 50.1 34.8 3 
1008 EE 801, 952 43.2 48. 5 34.0 .8 
pov d 964. 600 43.8 48.5 34.0 7 
1046 WEE 848, 449 44.1 49.4 34. 2 7 
11. cee EE 808, 120 43.8 49.1 34.2 0 
11///ö§ÜÜꝗw5ꝗ7/⅛᷑ò[ůw 8 734, 759 43.2 48.3 33. 9 9 


The outstanding feature of the industry in 1946 was the shortage of 
metallurgical-grade chromite. The relation of consumption of chro- 
mite to imports in 1946, by grades, in percent, was as follows: 


percent of 

Grade of ore: imports 
Manne,, r 125 
Bühl ⁵ð ĩ ⁵ oa he 76 
Chemical õÄÄB’«? eco tee cts eee See 8 87 
ener ⅛ðͤ/ 97 


Inasmuch as domestic production accounted for only 0.5 percent of 
the new supply in 1946, the importance of imports of chromite ore in 
meeting demand is evident. e deficiency in imports of metallur- 

ical grade was made up partly by sales of ore by the Office of Metals 
Reserve (as authorized by CPA and OTC) and partly by the substitu- 
tion of high-grade chemical ore for metallurgical uses. 

The consumption of metallurgical-grade chromite in 1946 declined 
12 percent from that in 1945, whereas the production of alloy steel 
dropped 30 percent. The relatively smaller decrease in the consump- 
tion of metallurgical chromite is explained by the fact that the produc- 
tion of stainless steel (the main consumer of ferrochrome) in 1946 
virtually equaled that in the previous year. 

The metallurgical uses for chromium comprise stainless steels, cor- 
rosion- and heat-resisting alloys, high-temperature—high-strength 
alloys, high-speed steel, tool steels, engineering steels, alloy cast iron, 
and light-metal alloys. Chromium is added to light-metal alloys to 
prevent intergranular corrosion; this use is a recent development. 

The chemical uses for chromium are given in Minerals Yearbook, 
1944 (p. 610). 
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The use of chrome refractories in lining metallurgical furnaces, 
particularly the basic open hearth, has long been common practice. 
A new use for chrome and chrome-magnesite brick in the acid open 
hearth has been described.® 


OFFICE OF METALS RESERVE STOCKS 


On December 31, 1946, the Office of Metals Reserve had in its pos- 
session in the United States, subject to allocation, 635,685 short tons 
of chromite of all grades, held in central stock piles, at purchase 
depots, and by agents. The accompanying table shows gross weight 
and average analyses of the ore by points of origin and by use and grade 
classification. 


Stocks of chromite held by Office of Metals Reserve in the United States in central 
stock piles, at purchase depots, and in hands of agents, by grades, points of 
origin, and average analysis, on December 31, 1946 


weight 
Grade and origin (short bor 
tons) RA 
ratio 
Metallurgical ore in stock piles: 
48.00 percent Cr30; and over: 
Foreign: : 
Guatemala... EN 187 2. 66 
N w Caledonia....................... c ccc Le Lee ael 4, 174 9. 44 
Rede.... tocar hee 2, 505 2.99 
Tir EE 33, 954 3.15 
J CER 158, 118 8. 40 
45.00 to 47.99 percent Cr303: 198, 938 8. 35 
Foreign: £ 
New E EEN 5, 309 3. 22 
42.00 to 44.99 percent Cr: O:: 
Foreign: 
Sierra Leon... . ß eds 21, 727 2. 92 
Kg Dv ³AAͥͥ AAA 2, 336 3. 04 
1 24,063 2. 93 
Door ³ð- ⅛ y ⁰ ER a i sd. 22, 307 2. 50 
46, 370 2. 71 
om n 41.99 percent Cr:0;: 
oreign: 
Brazil EE 1, 925 2. 62 
Sierra Ina asas 6, 584 2. 88 
8, 509 2. 82 
Dorle 52 2. 48 
8, 561 2. 82 
Total metallurgical ore in stock piles 
ore m er VETUS EE 236, 819 3. 29 
Dore seen is 22, 359 2. 90 
259, 178 3.21 
Metallurgical ore at purchase depots: 
Domestic: 
48.00 percent Cr303 and over....—.....................- 2, 256 2.81 
45.00 to 47.99 percent Cr10,........—...................- 1,975 2. 78 
4, 231 2. 80 
Grand total metallurgical ore k 263, 409 3. 20 


1 Calculated from Cr30; content and Cr: Fe ratio. 


V * Fayles, R. R., Refractory Applications for Acid Open-Hearth Furnaces: Blast Furnace and Stee! Plant, 
vol. 32, No. 2, February 1947, pp. 217-219. 


242 MINERALS YEARBOOK, 1946 


Stocks of chromite held by Office of Metals Reserve in the United States in central 
stock piles, at purchase depots, and in hands of agents, by grades, points of 
origin, and average analysis, on December 31, 1946—Continued 


Gross Average analysis 
weight 
Grade and origin (short 


Cr: Fe Cr:Fe 
tons) (percent)| (percent)| ratio 


d ——— EN 


Chemical ore in stock piles: 
45.00 to 47.99 percent CrzO:: 
oreign: 
E chow iw a 10, 519 45. 04 18. 96 1.62 
42.00 to 44.99 percent Cr30»: 
Foreign: 
Union of South Africa (except Transvaal).............. 14, 204 44. 86 18. 81 1.63 
E dd 34, 138 43. 90 18. 79 1. 60 
48, 342 44.18 18. 79 61 
85.00 to 41.99 percent Cr10y: 
DOM ao 42, 404 41. 39 17. 68 1. 60 
Total chemical ore in stock piles: 
LTE 58, 861 44.33 18. 82 1. 61 
penne S 42, 404 41. 39 17. 08 1. 60 
101, 205 43. 10 18. 34 1.61 
Chemical ore at purchase depots: 
Domestic: 
48.00 percent Cr:Os and over. .................. ss... 502 48. 48 111.17 2.97 
42.00 to 44.99 percent Cr 0 300 42. 53 1 11. 46 2. 54 
35.00 to 41.99 percent CrzOza— . 1, 600 37. 04 1 22. 20 1.16 
2, 402 38. 97 121.00 1.27 
Grand total chemical or 103, 667 43. 00 ! 18. 39 1.60 
Refractory ore in stock piles: 
35.00 to 41.99 percent Cr20»: 
oreign: 
Cuba (Moa Ba coor id e NA ee éi 101, 811 37. 03 10. 99 2.31 
Less than 35 percent Cr: O:: 
Foreign: 
Cuba (Camagueyꝰõ ll... sl... 136, 552 31. 03 12. 39 1.71 
e, . 13, 550 34.19 10. 62 2. 20 
150, 102 31.31 12. 23 1.75 
Total refractory ore in stock piles: 
Foreign- cs ß te AE 251, 913 33. 62 11. 73 1. 96 
Foreign (No analysis)ꝶ AAA ẽXͤöͤʃ 
; A AAA 
——— 
Total OMR chromite stored in United States: l 
Foreign EE ,, AA E 
lw a a e OA ARA AS 
TAME 88 


1 Calculated from Cr30; content and Or: Fe ratio. 


The over-all decrease in OMR stocks available for allocation in 
1946 was 368,984 short tons. Stocks on hand on January 1, 1946 
were 1,004,669 tons. Stocks of imported ores dropped 165,929 tons 
and of domestic ore 203,055 tons. The decreases in the various grades 
of chromite were as follows; Metallurgical grade, 183,993 tons; 
chemical grade, 81,191 tons; refractory grade, 43,817 tons; and un- 
classified domestic ore, 59,983 tons. 

_ Ore is distributed from OMR stocks either through allocations to 
industry by CPA; or by certification that it is surplus, in which case 
it is transferred to the national stockpile under the provisions of the 
Surplus Property Act of 1944 (Public Law 457, approved October 3, 
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1944) and of the Strategic and Critical Materials Stock Piling Act 
(Public Law 520, approved July 23, 1946.) 


PRICES 
OPA price regulations (Minerals Yearbook, 1942, p. 633) governing 
chromite, chromium alloys, and chromium metal were suspend 
June 12, and the orders in which they were included were terminated 
November 10, 1946. 


The accompanying table gives the prices quoted during 1946 by the 
E&MJ Metal and Mineral Markets. 


Price quotations for various grades of chromite in 1946, per long ton 
[E4£ MJ Metal and Mineral Markets] 


Prices 


Jan. 1- 
Oct. 3 Oct. 10- Dec. 10 | Dec. 17-Dec. 31 


Led ———— 


African and Indian. 48 2.8:1 $41. 00 |$38. 00 (à) $39. 00 | $36. 00 @ $37. 00 
DU. EE ĩͤ v cc MEE 48 3:1 43.50 40. 00 @ 41.00] 38. 00 G 39.00 
AR. EE NR 31.00 | 29.00 O 30.00| 29. 00 @ 30.00 
8 cc os in hao A EIE A VE 28.00 @ 27. 00 27.00 G 28.00 

South African: Transveal...............| (44 vri UR EE UNDER ES 
Dti o i es et 455 28-30 . was naa i 
he 48 |.......... 31-00 PRU ee (kt 8 
Doea x 50 |.......... 77 EE 

Beadillsan. 22 - ee 44 254:1 23 05 A DEE 

w— Á— — —M— A ee 48 3:1 h A sees 
Rhodesian I 7J77%%6·⁵7õ5? m ee 
%%%... %ðͤâK ean 48 |.......... EA uses ies 
J EROR ANDERE 48 3:1 43. WEE EE 
Domest i j 48 3:1 43. 50 43. 50 43. 50 
h EE iei ecran mere 30. 36. 50 36. 50 


3 Less $7.00 per ton freight allowance. 


Low-carbon ferrochromium was quoted (Metal and Mineral 
Markets) at 19% to 54 cents a pound (of Cr contained), dependent on 
grade and size, during 1946. High-carbon ferrochromium was priced 
at 13 to 14% cents from January 1 to June 20, at 14% to 16% cents 
between June 27 and December 12, and at 15.6 to 17.6 cents during the 
remainder of the year. The price of metallic chromium (generally 
sold as “chrome metal") was 89 cents a pound for spot transactions 
and 84 cents on contract. 


FOREIGN TRADE * 


Imports of chromite in 1946 were 757,391 short tons, a decline of 
17 percent from 1945. The major countries showing declines were 
Cuba, New Caledonia, Southern Rhodesia, Turkey, and U. S. S. R. 
Countries showing substantial increases were India, Philippine Islands, 
Sierra Leone, and Union of South Africa. Imports of chromium 
products comprised 1,460 tons of ferrochromium and 1 ton of chro- 
mates and dichromates—all from Canada. Exports included 2,510 
tons of ferrochrome (valued at $732,221) ; 2,158 tons of ore ($80,958); 
and 22 tons of chromium metal, chromium alloys, and chrome- 
bearing scrap ($31,063). 


Fi on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Pepartmen of Commerce. 


244 MINERALS YEARBOOK, 1946 


Chromite imported for consumption in the United States, 1942—46 by countries 


1946 
Gross weight (short tons) 
Country Short tons 
8 OLG Value 
TOSS 1107 
1942 1943 1944 1945 weight | content 
North America: 
Canada... 13, 705 17, 046 20, 296 3, 726 8, 607 4,090 | $260,996 
o» ²˙ꝛmm ˙ꝛ˙ꝛͥð² 137, 310,7 349,059 | 297, 204, 268 73,129 | 2, 419, 261 
Guatemala. 2, 001 1. 016 III/; %⅛ðᷣ cS - 
151,531 | 329,776 | 370,371 | 301.727 | 212,875 77,219 | 2, 689, 257 
South America: Brazil... ; , 285 , 9: 090" A EE - 
Europe: 
RA ete ches ce JJ Ee DE, AA etek ee 
UO 828 NH... ener 30, 061 99,922 | 112,315 | 166,142 98. 952 53,391 | 4,158, 931 
30, 061 108, 322 112, 315 166, 142 98, 952 83,391 | 4,158, 931 
Asia: 
India and Dependencies...| 21,316 2,800 EE, e E ET rs 17, 268 8, 500 177, 964 
Philippines, Republic of... r ͤ y WEEN 30. 465 10, 469 242, 510 
MIT d AA 119, 548 90, 778 98, 777 70, 845 9, 015 4, 328 233, 430 
171, 339 93, 578 98, 777 70, 845 56, 748 23, 297 653, 904 
Africa: ! 
Sierra Leone ggg ⅛ð 6. 397 32, 912 14, 164 499, 582 
Southern Rhodesia. ....... 277,272 | 243,508 | 187,781 | 221,855 | 399,557 | 347,228 21.285, 449 
Union of South Africa 262. 259 111, 602 40. 376 110, 415 235, 340 105, 831 | 1,772, 596 
539, 531 355, 110 228, 157 338, 667 367, 809 167, 223 | 3,557, 607 
Oceania: 
All A A 8 ))) 8 
New Caledonia 5........... 82, 677 32, 505 34, 492 34, 391 21, 007 11, 326 399, 422 


82, 677 32, 505 34, 492 34, 464 21, 007 11, 328 399, 422 


rr eee | ee — 
— Leen Leen eee oO — — — — 


981,607 | 928,576 | 848,390 | 914,765 | 757,391 | 332,456 |11, 459, 121 


1 Sierra Leone listed as British West Africa by the U. 8. Department of Commerce. 

3 Southern Rhodesia data for 1946 includes 1,369 tons containing 657 tons chromic oxide valued at $10,375 
credited to Mozambique by the U. S. Department of Commerce. 

3 Classified as French Oceania, 1942-44; French Pacific Islands, 1945-46. 


WORLD REVIEW 


Of the major chromite-producing countries, the accompanying 
table presents figures from 1939 through 1946 for Cuba, New Cale- 
donia, Southern Rhodesia, Turkey, and Union of South Africa. The 
record for the Philippines is complete except for 1945 and that of 
India except for 1946. 

Brazil — A new chromite deposit has been found in Piracanjuba, 
Goias, the tonnage of which has been estimated at 20,000 tons. The 
Cr;O; content is reported to be 35-42 percent. 

Reserves of the Campo Formosa district have been estimated at 4 
million tons of 35-percent ore; those of the Santa Luzia district at 
100,000 tons of 36-42-percent ore; and those of the Boa Vista district 
at 20,000 tons of 30- to 35-percent ore. 

Japan.“ — The current productive capacity of Japan, estimated at 
52,000 metric tons a year, exceeds any immediately predictable domes- 


Een Benn PEE CLONE (5 das Bee Do Mecca Metalurgia, vol. 11 
Ee done SCT Ferro-Alloy Metallurgy of Japan: 1 14 to Bureau of Een Msi 
Ne du le AA Resources of Japan: General Headquarters, Supreme Commander for the 
Allied Powers, Natural Resources Section, Rept. 64, Tokyo, 35 pp. 
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World production of chromite, 1939—46 by countries, in metric tons 


(Compiled by B. B. Mitchell] 
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Country 1939 1940 1944 1945 1946 
North America: 
Canada. oo ot feo GE 304 26, 848 24, 543 5, 22 2, 812 
(OSSE IA 59, 562 52, 347 354, 152| 192, 131| 172,626| 174, 170 
QGuatemala.............. 564 136 374 97 600 
Mexico ................- (1) %% CENE BOTE (2) 
United States 3, 672 2, 705 145, 259| 41, 3944 12,676 3, 726 
South America: 
A A BE gs. 181 (1) (1) 
Brazil (exports)........- 3, 554 4, 572 4,721 1, 490 
Europe: 
Albania................. 3, 070| 9 14, 000 e 3 ) 
Bulgaria 4.251 6, 000 1) (! 8 
rec 57. 0910 29,721 18, 295 2, 413 Aën 
Noreng. aaaeeeaa J ZE, A ⁰y hy 8 1) " 
H AA :.. E 8 1, 500 1, 669 D 
Sd A EE | 74 EE (1) 
United Kingdom (ship- 
ments) 0) 3 1, 200 (1) (i) 6 
ao „ 50, 527 71,019 (1) (i) ( 
Cyprus (exports)........ 1, 118 2, 540 469 1, 070 1, 158 
India...................- 49,925| 56, 402 40, 190 31, 105 E 
lehr PA d 2, 300 1 
PP Ü¹¹0¹ ASA A GER 5 1, 267 (1) (1) 
Japan 6. 57, 394 56, 703 71, 1351 28,539 7, 079 
Philippines, Republic of.] 135, 573] 200. 889 3 70, 000 (1) 58, 000 
Türke cues 91,644| 169, 823 184, 573] 146,997] 109, 302 
NOS. S. S (1) (1) (1) (1) () 
Africa: 
r , A eo ee 150 150]......... 
Sierra Leone............. 10, 755 17, 777 9, 835 578 (1) 
Southern Rhodesia ...... 139, 083| 247, 724 277, 051| 186,318| 151. 433 
Union of South Africa.] 160,014) 163, 646 88,909, 99,090) 188,928 
Oceania: 
Australia: 
ueensland... A E AA A omaes 1,125 (i) 63 
New South Wales 118). 279 246 287 d 
New Caledonia 57, 290 55, 790 67, 610 55, 229 40, 826 24, 946 
Total world produo- 
1 aei scr 1, 163, 000) 1, 458, 000| 1, 835, 00012, 030, 000; 1, 828, 000, 1, 450, 000/1, 100, usn 100, 000 
1 Data not available; estimates by the author included in the total. 
3 Less than one ton. e 
3 Estimate, 


4 Estimate may include some production in Yugoslavia. 

5 Fiscal year ended March 20 of year stated. 

* Preliminary. 

? Planned production. 

3 Exports. 
tic demand. With an assumed steel production of 3 million tons a 
year, requirements for chromite for all uses are estimated at 40,000 
metric tons. In 1944, the year of peak production, the output of 
chromite in Japan was 71,000 tons. Reserves are estimated to be 
452,000 tons of “proved, probable, and possible" ore and 275,000 tons 
of "speculative" ore. Production has been from four groups of mines 
the Tottori-Okayama area, Honshu; the Hidaka-Iburi area, Southern 
Hokkaido; the placer deposits in Northern Hokkaido; and scattered 
small deposits. Imports were from New Caledonia (1933-40) and the 
Philippine Islands (1935-45). l 

Japanese production of ferrochrome 1925-45 totaled 167,570 metric 

tons. The peak production was in 1943, when the output was 31,932 
tons. High-carbon ferrochrome was produced in the electric furnace, 
using limestone as a flux and coke as a reducing agent. The low-carbon 
alloy was made in three steps—the production of high-carbon ferro- 
chrome; the conversion of the high-carbon alloy into a high silicon 
ferrochrome by smelting in a second furnace with silica and coke; and 
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finally the production of the low-carbon alloy by smelting the high- 
silicon allov with ore in a third electric furnace, which is chromite-lined 
and has low-carbon ferro-chrome electrodes. 

Southern Rhodesia."—The total exports of chromite from Southern 
Rhodesia and exports of Rhodesian chromite to the United States 
1939-46 have been: 


Rhodesian 


exports of Percent 
Year chromite to rts to 

the United nited 

States 
1039 EE 49 
QU tee Ee 76 
y WEE EE 70 
1040 sos A A ceri nest CI ne ee 89 
A A EA 73 
NG — ev sient PEE os eee E 64 
A AN EE s.. 8 66 
LTE EE 57 
C/ Re A A NA 71 


Imports of Rhodesian chromite into the United States for the same 
period (1,389,519 metric tons) agree with the reported Rhodesian 
export figure to 0.8 percent. 

he current output from Southern Rhodesia originated as follows: 
58 percent from the Gwelo district, 33 percent from the Salisbury 
district, and 9 percent from the Victoria district. In the last two 
areas the chromite is found along the Great Dyke of norite. In the 
summer of 1946 stocks of ore at the mines totaled over 320,000 tons. 
The unsatisfactory condition of the railroad from the mines to the 
ort of Beira, described in previous chapters of this series, showed no 
improvement in 1946. 
iamond drilling of a new deposit at Selukwe Peak has revealed 
an ore body estimated to contain 700,000 tons of metallurgical-grade 
a Preparations are being made to begin mining operations at this 
eposit. 

Sweden.“ Mining of chromite was resumed in Sweden in 1942, 
when 80 tons were produced. The output in 1943 was 224 tons, and 
in 1944 it declined to 127 tons. A previous production of 31 tons in 
1910 is reported in Mineral Resources of the United States, 1913, part 
1, p. 30. 

i United Kingdom.*—British imports of chromite and ferrochro- 
mium 1945-46 (in tons) were: 


Chrome ore: 1945 1948 
Union of South Africa 8, 537 5, 325 
Southern Rhodesia__................-....-----.----- 37, 584 51, 408 
¡AA IN Na ye keen 4,161 758 
Other i ps ot ha A AN 105 9, 443 

50, 387 66, 934 


Ferrochrome.....................---------------------. 3, 199 3, 809 


Bureau of Mines, Mineral Trade Notes: Vol. 22, No. 6, June. 1948, p. 11. 
Bureau of Mines, Mineral Trade Notes: Vol. B. No. 3, Sept. 1946, pp. 9-10. 

Bureau of Mines, Mineral Trade Notes: Vol. 23, No. 1, July 1946, p. 4. 
Metal Bulletin (London), British Imports: No. 3165, Jan. 28, 1947, p. 3, 


Clays 


By G. W. JOSEPHSON AND A. LINN! 


GENERAL SUMMARY 


HE FULL effect of postwar demand was apparent in the clay 

industry in 1946. Output in all classes was greater than in 1945, 

and several new seconds were established. Over all, 62 percent 
more ien was produced in 1946 than in 1945. 

Stimulated by a demand that was backed by both legislative 
encouragement and large private funds, building construction reached 
boom proportions. Consequently, the production of common clays 
for use in heavy-clay products and cement—two of the largest clay- 
consuming industries—nearly doubled. 

High activity in the ceramic, paper, and rubber industries enabled 
new records to be set for the output of kaolin and of ball clay. 

As usual, a new record was also established for bentonite, principally 
owing to increased sales to oil-well drillers. ! 

The production of refractories and heavy-clay products required 
more fire clay in 1946 than in 1945. Refractories output was at a 
very high level, although not as high as the wartime record. 

uller's earth registered & small increase, owing to a gain in sales 
for oil filtering and decolorizing, which offset a loss in absorbent uses. 


Salient statistics of the clay industry in the United States, 1945—46 
1946 
Short tons Short tons Value 


PP — —— — j—f— . NUMEN URGE TES 


Domestic clay sold or used by producers: 
china 


Kaolin or VVV 1. 322, 303 313, 553, 767 
e 07,074 | — 20,827, 220 
clay, in day... 7, 907, , 827, 

Bee ba 601,428 | — 4,361,414 

Fuller's earth. _._-.........---...---------- 298, 752 8, 702, 993 

iscellaneous clay 20, 190, 344 16, 022, 012 
18, 923, 975 j 30, 563, 946 60, 863, 308 
| OOS EE 
Imports: 

Kaolin or china cla. 57, 497 89, 233 1, 440, 746 

Common blue and Gross-Almerode. .. ..... 17, 852 184, 554 22, 683 270, 472 

IL ....-.- 00-0000 00ae0nnanaMaMMOo 336 194 3, 639 

Other lag 1, 636 4, 249 21, 532 

77, 321 116, 359 1, 736, 389 
rts: 

Kaolin or china clay........................ 12, 402 15, 878 198, 679 

Fire Roo EE 94, 602 630, 751 97, 941 657, 905 

Other clay (including fuller's earth). ....... T1, 436 1, 494, 479 100, 598 2, 283, 326 

184, 440 2, 256, 207 214, 417 8, 139, 910 


1 res on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 98 ol Commerce. 
247 
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In harmony with most other commodities, the prices of clay and 
clay products trended upward during 1946. 
oreign trade in clay increased considerably in 1946, but the tonnage 
was relatively modest when compared with movements recorded in 
prewar years. A measure of the decline in the dependence of the 
United States on high-grade foreign clays is scen in the following total 
import figures: 1925-29 average—420,310 tons; 1930-34 average— 
181,615 tons; 1935-39 average—168,518 tons; 1946—116,359 tons. 
On the other hand, our exports have developed as follows: 1925-29 
average—109,344 tons; 1930-34 average—108,687 tons; 1935-39 
average—149,071 tons; 1946—214,417 tons. 


CONSUMPTION AND USES 


The clay-consumption statistics in the accompanying table were 
compiled from producers’ reports. These figures are comparable with 
similar statistics published in Minerals Yearbooks covering 1945 and 
1944, and those of kaolin, ball clay, bentonite, and fuller’s earth are 
comparable for previous years as well. Some of the fire-clay and 
miscellaneous clay figures are not comparable with those published 

rior to 1944, owing to exclusion of captive tonnage in the earlier years. 
he relationship is outlined in greater detail in the Clays chapter of 
Minerals Yearbook, 1944. 

The principal consuming industries in 1946 were as follows: Heavy- 
clay products (57 percent of the total), refractories (17 percent), 
cement (16), paper (2), rotary drilling mud (1), pottery (1), and filter- 
ing and decolorizing (1). 


Clay sold or used by producers in the United States in 1946, by kinds and uses, 
in short tons 


Miscella- 


Fire clay , 
Use Kaolin |Ball clay | and stone- PEDE "uer > ao Total 
ware clay slip clay 
Pottery and stoneware: 
Whiteware, eta 107, 295 | 205, 015 Fl! 317, 681 
Stoneware, including chem- 
ical stoneware `... , Oo lessee A 36, 256 
Art pottery and flower pots...| 4,242 | 10,631 18 0 0 -•ñ b 32. 739 66. 809 
r , AA EA PR 3, 083 3, 083 
Total JFC 111, 537 | 215, 646 60, 8244 35, 822 423, 829 
Tile, high-grade................. 14, 321 17, 104 114,975 |a cca sete ELE c 11, 879 158, 279 
Kiln furniture: Metz 
Sageers, pins, stilts 10, 039 2, 000 // A Soto 42, 523 
5 EE 8 d. IOS EECH WEE GEN 3, 198 
C 10, 039 2, 000 33: OND A AO A, 45, 721 
Architectural terra cotta. ....... Bcf EE 1, 729 4:232]. dc F 4, 961 
PADO. es. sec ewe ete IJ ⁵ð te E ĩ 7 
Coating // ep Ee E, A ARAS 248, 527 
Ge rr k k ; NEST EP 607, 283 
u . F 162, 393 |......... 11,000 EE, REN 1, 045 175, 344 
Linoleum and oilcloth........... 3, 323 258 JJ EEN, AA 18, 044 
po r a ju 
iller or extender............ 21, 835 |......... SM mE EEN 283 650 
Calcimine.............-..... SUR O ramen EE TOES EP LUPO ORDRE T 393 


— Á—M— —Ä—U— | ——Ó——MMÓ | ——— ͤ GͤmRX—ͤ— . —— 


Total 228 C 283 23, 043 
Cement manufacture............ 47, 559 328 22. 218 DEAL not noce 4,772,910 | 4,843, 040 


—— n —— | ——— | ———— | —À— A | M À€— 
— —— ——— Å A — — — 
— — | H2 
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Clay sold or used by producers in the United States in 1946, by kinds and uses, 
in short tons—Continued 


Fire clay Benton - Fuller's 2 
Use Kaolin Ball clay] and stone. ee | “earth dine Total 
ware clay slip clay 
Refractories: 
Fire brick and block `. — 123, 300 |......... 3, 351, MAA AAA ( 8 3, 475, 090 
Bauxite, high alumina brick %%% A, A 89, 774 
Fire-clay mortar, including , 
clay processed for laying i 
fire brick 1,912 |......... 224 J0L A EE, AA 303 
Clay crucibles 4, 379 120 D238 A ⁰ AA 8 5,737 
Glass refractories............ 293 515 h A te esee 19, 327 
Zinc retorts and condensers. .|.........]......... 56, 648 |.........]......... 250 56, 808 
Foundries and steelworks...| 2,373 |......... 678, 161 | 165, 044 |......... 22, 052 867, 630 
Other refractories. .......... S 528. 323 Y AAA ⁰ ⁊ ER 528, 774 
r a 132, 708 635 | 4, 946, 844 | 165, 04444 22, 302 5, 267, 533 
Heavy-clay products: Common 
brick, face bríck, paving brick, 
d tile, sewer pipe, and kin- 
dred Cc 10, 41 2. 597, 819 |.........|.....-.-- 14, 700, 298 | 17, 398, 508 
Miscellaneous: E m 
Rotary drilling mud. .......|.........]......... 467 | 231, 252 9, 776 196, 662 438, 157 


Filtering and decolorizing 
oils (raw and activated 


Fale A A EE 144, 221 |1227,088 |........... 371, 309 
Other filtering and TA EE EE E 8 5, 968 2, 992 |........... 
Artificial abrasi ves 0, 213 648 III AA 11, 478 
A bent uses (oily floors, 

)))) TT EA 49, 036 |.........-. 49, 203 
Asbestos products e AAA AA A ot EE EE 2, 582 
Chemicals................... „99 71, 252 65600000 EE 92, 848 
Enameling.................. 10 1001. rm A AAA 368 
Filler (other than paper or 

int) tee — 31, 337 AA eect tees 3, 522 I7 ict cect ews 34, 976 
Insecticides. ................| 19,305 |.........|.---.-.-..- §, 279 5, 558 019 31, 061 
Plaster and plaster products. 8,148 |......... 1-048 REA A AA 9, 
Concrete admixture, sealing 

dams, ,... A A 1.204. AA. AA 1, 
Other uses 7, 678 4, 539 38,813 | 44,290 4, 185 357, 118 456, 618 
Tola]. c oss EE 100, 431 5, 445 112, 379 | 436,359 | 298, 752 554, 905 1, 608, 271 
Grand total 
IMMO i co wh AA 1,322,303 | 243, 145 | 7, 907, 974 | 601, 428 | 208, 752 | 20, 190, 344} 30, 563, 946 
ENER ge 939, 988 | 174, 524 | 6,090, 411 | 573,998 | 296,368 | 10, 848, 686| 18, 923, 975 


! Comprises following: Mineral oils, 202,722 tons; vegetable oils, 24, 366 tons. ` 


CHINA CLAY OR KAOLIN 


In 1946, output of kaolin attained a new record— 22 percent above 
the previous high established in 1941. As is shown on the accompany- 
ing chart, kaolin production was well-maintained during the war, and 
the high level of postwar industrial activity has increased demand to 
& record level. 

Kaolin has a substantial market in the pottery industry, but even 
greater tonnages are consumed in the paper, rubber, and refractories 
industries. In 1946, 53 percent of the total was used as paper filler 
and coating, 12 percent in rubber, 10 percent in refractories, and 8 
percent in pottery. 

The postwar EE for high-quality paper has been extremely 
great; consequently, paper kaolin sales increased 27 percent over the 
tonnage sold in 1945. S 

During the war, the use of kaolin in rubber declined because syn- 
thetic rubber compounding requires less kaolin than does natural an 
production of mechanical goods was restricted. When the war was 


193065—48——17 
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over, the demand for rubber clay boomed as output of mechanical 
goods increased, more natural rubber became available, and greater 
emphasis was placed on color and sales appeal of rubber products. 
Consequently, sales of rubber clay in 1946 were 48 percent greater 
than in 1945. | 

The tonnage of kaolin reported as used in the production of refrac- 
tories increased to 132,708 tons in 1946 but was below the record of 
159,886 tons set in 1942. 

Consumption of kaolin in the pottery industry was 51 percent 
greater than in 1945. 

Kaolin prices were increased somewhat during the year. Trade- 
journal prices ranged from as low as $2.50 per ton for sagger clay, 
through $6-$30 for most processed types. A few specialties sell as 
high as $40. "The national average value, as reported by producers 
to the Bureau of Mines, increased from $9.65 in 1945 to $10.25 in 1946. 
At the end of the year the ex dock price of imported china clay was 
$20-$22 lump bulk, carload; and $45 for powdered, casks, l. c. l., ex 
warehouse. 

Imports of kaolin increased from 57,497 tons in 1945 to 89,233 tons 
in 1946 but were still considerably below the prewar average. A 
total of about 31 tons came from Canada, Brazil, Argentina, and 
Czechoslovakia and 89,202 tons from England. Continuation of the 
fuel and labor shortage in Great Britain has handicapped the efforts 
of producers in England to recapture their prewar markets in the 
United States. English china clay still is in demand in the United 
States, but the beneficiation of American kaolin has progressed so far 
that foreign clays find it difficult to compete in many uses. China 
clay is produced in England with relatively simple equipment and 
methods that have been in use for a long time. During the past year 
& committee from England studied American practice to determine 
the feasibility of improving their production methods. 


Kaolin sold or used by producers in the United States, 1945-46, by States 


Sold by producer Used by producer Total 
State — — — — 
Short tons Value Short tons Value Short tons Value 


— —— [ Amͤ—z •—ͤ—l.— —— KT] LLCS 


California. 6, 385 872, 418 1. 901 $8, 182 8, 286 $80, 600 
Georgia 629, 531 | 6, 278, 411 72, 857 406, 116 702, 388 6, 684, 527 
Pennsylvania................. 13, 965 BO 589 |. e e see teense Glu. 13, 965 50, 589 
South Carolina c ( 159 550 1 467 328 —— 2 — 4 — ea ae 159, 550 1, 467, 323 
Undistributed 1............... 55, 799 189,883 |............|---......... 55, 799 789, 883 
od 865, 230 | 8,658,629 74, 758 414, 298 939, 988 9, 072, 927 
California (2) (2) (3) (3) 18, 254 152, 898 
rs 815, 367 | 9, 106, 878 102, 385 564,171 917, 752 9, 671, 049 
Pennsylvania. (2) (2) (3) (2) 42, 186 147, 262 
South Carolina (?) 1 (2) (2) 270, 016 2, 493, 031 
Undistributed 3............... 376,124 | 3,805, 989 28, 427 76, 729 74, 095 1, 089, 527 


— ——— ——— | eege | gE, 


1, 191, 491 | 12, 912, 867 130, 812 640,900 | 1,322,303 | 13, 553, 767 


Includes Alabama, Florida, Illinois, North Carolina, Utah, and Virginia. 
3 Included with ‘‘Undistributed.” 
E Includes Alabama, Florida, Illinois, Maryland, North Carolina, Utah, Virginia, and figures indicated 
ote 2. 
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Exports of kaolin are reported by the United States Department of 
Commerce to have totaled 15,878 short tons valued at $198,679 in 
1946, a slight increase over the 12,402 tons valued at $130,977 re- 
ported for 1945. | 


Georgia kaolin sold or used by producers, 1942-46, by uses 
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FIGURE 1.—Kaolin sold or used by domestic producers for specified uses, 1934-46 


BALL CLAY 


Reflecting increased activity in the American pottery industry, 
the record output of ball clay established in 1941 was exceeded by 23 
percent in 1946. | 

As in former years, most of the output in 1946 came from the Ten- 
nessee-Kentucky area. "These two States furnished 95 percent of the 
total tonnage. Tennessee contributed 54 percent of the total, Ken- 
tucky 41, and Maryland and New Jersey together the remaining 5 


percent. 
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Prices of domestic ball clay quoted in trade journals ranged from $3 
to over $18 per ton according to grade. The average value reported 
by producers to the Bureau of Mines increased from $9.11 per ton in 
1945 to $9.85 in 1946. TEE 

As shown in the use table, small quantities of ball clay are consumed 
in such products as refractories, cement, enamelware, linoleum, terra 
cotta, and tile, but the bulk (89 percent of the total in 1946) is used in 
pottery &nd stoneware. 

Imports of common blue and ball clay" increased to 22,683 short 
tons valued at $270,472 in 1946. All except 231 tons, which entered 
from Canada, came from the United Kingdom. "The imported clay 
had a foreign market value, exclusive of freight and other charges, of 
&lmost $12 per ton in 1946, whereas in 1941 the value was &pproxi- 
mately $9 per ton. Imports now provide only about 9 percent of the 
ball clay consumed in the United States. 


Ball clay sold by producers in the United States, 1944-46, by States 


1944 1945 1946 
State SS KEEN 
Short tons Value Short tons Value Short tons Valus 
ee 72, 729 $660, 419 80, 077 $744, 599 98, 918 $990, 301 
New Jersey.... ..) . % mal nmn 92,987 | 12,538] 106,08 
enness eee 73. 339 624, 297 82, 835 752, 289 131, 689 1, 299, 393 


— —— o d 


155, 667 | 1,376, 096 174, 524 | 1, 589, 875 243, 145 2, 395, 902 


FIRE CLAY 


Owing to the high demand for refractories and building materials, 
output of fire clay in 1946 was 30 percent greater than in 1945 and 
was close to the record set in 1942. 

As there is a large tonnage of low-grade fire clay that is used mainly 
in Ohio in the manufacture of heavy-clay products, the building boom 
accounts for much of the rise in fire-clay output in 1946. Consump- 
tion in this use almost doubled. There was also a noteworthy in- 
crease of 11 percent (almost 500,000 tons) in consumption in refrac- 
tory uses. Ks shown in the table in the Consumption and Uses 
section of this chapter, 63 percent of the total tonnage was consumed 
in refractories, 33 percent in heavy-clay products, and the remainder 
in a variety of other uses. 

Fire clay is widely distributed, but, as quality varies greatly and 
the large markets are in the Midwest and East, much of the output 
comes from a few States. In 1946, Ohio supplied 30 percent of the 
total, Pennsylvania 19, and Missouri 15. Other producing States 
are shown in the accompanying table. 

The average value of fire clay sold on the open market in 1946 was 
$2.64 a short ton as compared with $2.52 in 1945. The average value 
of all fire clay, including both captive and open market output, was 
$2.63, somewhat higher than the $2.56 reported in 1945. 

Exports of fire clay totaled 97,941 short tons, only slightly higher 
than in 1945. Of this, 75 percent was shipped to Canada, 9 percent 
to Mexico, and the remainder in comparatively small lots to 47 other 
countries. No imports of fire clay were reported in 1946. 
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Fire clay, including stoneware clay ! sold or used by producers in the United States, 
1945-46, by States 


Sold by producer Used by producer 

State 
Short tons Value Short tons Short tons 

1945 
Alabama...................... , 805 $145, 654 $40, 883 89, 603 
Arkansas. (1) (3) 87,570 
California. 187, 534 508, 169 148, 827 271, 202 
Colorado 44, 338 80, 555 67, 942 82, 460 
Hlinois 157, 617 426, 212 144, 364 242, 000 
Indieng -2000-an 86, 07 111, 305 84, 036 137, 196 
Kentucky.................... 49, 890 P 798, 890 , 602 
Maryland.................... 12, 680 83, 834 103, 560 48, 533 
issouri 3... ............ e ee 241, 406 480, 251 1, 656, 604 | 1,090,084 
New Jerserg 2.200200 83, 239 510, 572 121, 430 134, 106 
RI e EE 563,032 | 1,001, 576 2, 336, 588 | 1,613,070 
Pennsylvania................. 285. 962 792, 067 3, 640, 900 | 1,358, 829 
Tennessee 3 (3) (2) 21, 474 
Texas. ener 2) 33 P 107, 166 
Dll (2) (2 2) 8, 762 
Washington (2) (2) (2) 63, 812 

West Virginia ...... 5 53, 933 115,342 | 2214, 087 823, 243 268, 

Other States W.... 30, 803 153, 350 387, 813 890, 571 129, 832 
1,875,317 | 4,729,196 | 4,215,094 | 10,857,838 | 6,090,411 

1946 
Alabama.....................- 92, 096 168, 496 37, 649 125, 029 129, 747 
Arkansas (1) 1) 2 (2) 178, 246 
Caliſor nia. 220, 753 , 710 205, 714 320, 933 
Colorado...................... 60, 107, 406 , 106, 833 
Illinois. 166, 437 511, 896 254, 736 288, 765 
Indiana 186, 918 237, 216 249, 292 308, 603 
Kentucky.................... 58, 301, 154 1, 295, 708 425, 892 
Marylanldgdgdqdqdaſdſdſd 15, 243 89, 877 168, 204 86, 834 
Missouri 3. ................... 267, 893 674, 777 2, 248,428 | 1,173, 332 
New Jersey 88, 969 7 382, 469 247, 979 
OVO EEN 678,728 | 1,442, 813 3,326,360 | 2,339,715 
Pennsylvania................. , 336 905, 145 4, 502, 23) | 1, 437, 598 
Tennessee (2) i VM 26, 254 
A RE (2) 2) (2 200, 959 
0 ice A A 2 (2) 3) 18, 932 
. miele ac cutee. 14, 989 20, 023 94, 112 71, 216 
West Virginia (2) ) 227, 913 
Other States *. ............... 83, 141 333, 969 2, 042, 305 218, 223 
2, 213,621 | 5, 834, 779 14, 992, 441 | 7,907,974 


! Includes stoneware clay as follows: 1945—98, 309 tons, $186, 589; 1946—146,254 tons, $280, 116. 

? Included with “Other States.” 

3 Includes diaspore and burley clay as follows: 1945—diaspore, 20, 635 tons, $166,501; burley, 37,472 tons, 
$86,913. 1946—diaspore, 44,434 tons, $338,935; burley, 35,468 tons, $134,693. N 

* Includes Delaware, Idaho, Massachusetts, Michigan, Minnesota, Mississipp!, Nebraska, New Mexico, 
North Carolina, North Dakota, Oregon, South Carolina, and States indicated by footnote 2. 

3 Includes Delaware, Idaho, Iowa, Massachusetts, Michigan, Minnesota, Mississippi, Montana, 
Nepos Nevada, New Mexico, North Dakota, Oregon, South Carolina, Virginia, and States indicated 

y footnote 


BENTONITE 


In 1946, for the eighth consecutive year, a new bentonite-production 
record was set. Output exceeded the 1945 total by 5 percent. The 
principal uses of bentonite are as a bond for foundry sand (27 percent 
of the total in 1946), for filtering and decolorizing oils (24 percent) 
and in rotary-drilling mud for suspension of drill cuttings and control 
of gas pressure (38 percent). The remainder went into a wide variety 
of Applications as indicated in the use table. In 1946 the quantity of 
bentonite used in foundries and in filtering and decolorizing was 
within a few thousand of the 1945 tonnage. On the other hand, sales 
for drilling mud increased by 68,834 tons (42 percent). 
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As in 1945, the Wyoming-South Dakota area furnished 66 percent 
of the total; 35 percent was produced in Wyoming, 31 percent in 
South Dakota. Texas furnished 4 percent. The bulk of the remain- 
der came from Mississippi and Arizona and minor tonnages from Mon- 
tana, California, Utah, Colorado, Nevada, and Oklahoma. 


Bentonite sold or used by producers in the United States, 1944-46, by States 


1945 1946 


State 
Short tons Value Short tons Value Short tons Value 
California..... Se ere eee ror ete 6, 649 $60, 404 16, 187 (4) (i) 
South Dekota 169,893 | 1, 104, 919 178, 374 186,707 | $1,394,378 
Texas 24, 081 216, 861 24, 503 21, 576 192, 891 
Wyom ng 196,138 | 1,711,193 199, 293 212, 530 1, 988, 918 
Undistributed 1............... 150, 007 512, 611 155, 641 180, 615 785, 227 


546, 768 | 3, 605, 988 573,998 | 3, 770, 625 601, 428 4, 361, 414 


! Included with “Undistributed.” 
2 Includes Arizona, Mississippi, and Utah; in addition, Colorado and Montana in 1945-46 and California, 


Nevada, and Oklahoma in 1946. 
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FIGURE 2.—Bentonite sold or used by domestic producers for specified uses, 1934-46. 
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Bentonite prices quoted in trade journals in 1946, as in the previous 
vear, were: Dried and crushed, in bulk, $7.50; pulverized, 200-mesh, 
bagged, $9.50 to $11; pulverized, 325-mesh, bagged, $16. However, 
prices probably advanced somewhat, as the average value reported by 
producers to the Bureau of Mines increased from $6.57 per ton in 1945 
to $7.25 1n 1946. 

No imports of bentonite were reported by the United States Depart- 
ment of Commerce in 1946. Exports of bentonite are not recorded 
separately; but producers reported to the Bureau of Mines that they 
exported about 25,000 tons, most of whicb went to Europe and coun- 
tnes in the Western Hemisphere. This figure does not include dealer 
exports or acid-treated bentonite shipped to foreign oil refineries. 


FULLER'S EARTH 


_ Asshown in the accompanying chart, the output of fuller's earth has 
increased substantially in recent years. Since reaching a low in 1940, 
gains have been registered nearly every year, although the rate of 
increase has been very small during the past 2 years. As in 1945, 
output rose 1 percent in 1946. 

e principal market for fuller's earth is in the oil industries. Pro- 
ducers reported sales of 202,722 tons (68 percent of the total) for fil- 
tering and decolorizing mineral oils and 24,366 tons (8 percent) for 
vegetable and animal oils. Consumption in the oil industry declined 
greatly during the nineteen thirties under the pressure of competition 
from acid-treated bentonite and other processed bleaching materials; 
but after 1940 demand increased, and during the past few years sales 
have been relatively stable &t somewhat over half the tonnage shipped 
in 1930. 

During the war, the outstanding market development in the indus- 
trv was the successful application of fuller’s earth as an absorbent on 
oly floors. The product was welcomed in machine shops and other 
industrial plants and sales increased rapidly to 57,700 tons in 1945. 
1 reported that the market declined to about 49,000 tons in 
1946. 

In 1946 the Georgia-Florida district furnished 48 percent of the total 
tonnage and 57 percent of the value. Texas, with 37 percent of tbe 
total, reported more output than any other State. l 

The value of fuller’s earth varies widely according to quality and 
preparation. In 1946, the average value reported by producers was 
$10.46 a short ton for Texas and $14.57 for Georgia-Florida. These 
compare with $9.04 and $14.43, respectively, in 1945. Prices quoted 
in trade journals during 1946 were as follows: Georgia and Florida, 30- 
to 60-mesh, $14.50 per short ton; 15- to 30-mesh, $14; 200-mesh up, 
$10; and 100-mesh up, $7. 

Imports of fuller’s earth are very small. In 1946, 194 short tons 
valued at $3,639 were imported into the United States. Exports of 
fuller’s earth are not classified separately, but producers reported to 
the Bureau of Mines that they shipped 17,748 sbort tons valued at 
$223,185 to Western Hemisphere aad: European countries. 
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Fuller's earth sold or used by producers in the United States, 1944-46, by States 


1944 1945 1946 
State — — 
Short tons Value Short tons Value Short tons Value 
Florida and Georgia 128, 654 | $1, 833, 682 134, 401 | $1, 939, 035 144,214 | $2,100,652 
— —— ee 43, 664 403, 084 33, 134 296, 637 
dh, IAS 111, 212 916, 159 103, 076 931, 878 110, 693 1, 157, 892 
Other Bala Licor >= 1 15, 227 189, 916 10, 711 147, 812 


296, 368 | 3, 463, 913 298, 752 


1 Includes California, Nevada, Tennessee, and Utah. 


EH Other uses 
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Ficure 3.—Fuller's earth sold or used by producers for specified uses, 1930 and 1940-46. 


MISCELLANEOUS CLAYS 


The various types of clay in the foregoing sections of this chapter 
are classified according to a practical pattern of composition and use 
that has grown up over a period of years. There remains a very large 
pura. Eun clay and shale of uncertain or divergent specifications that 
is used in making heavy-clay products and portland cement. With 
these are gronpe , In this “Miscellaneous” section, relatively minor 
quantities of slip clay, oil-well drilling mud, pottery clay, and small 
tonnages that find other special uses. 
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As a result of the boom in construction, the output of miscellaneous 
clays in 1946 nearly doubled the 1945 tonnage. Approximately 73 
percent of the total was used in the manufacture of heavy-clay prod- 
ucts and 24 percent in cement production. 

Most of this material was captive tonnage mined by the companies 
near the processing plants and first entered the market as brick, 
cement, tile, etc. That portion of the miscellaneous clay sold as raw 
clay by the producer had an average value of $1.79 per ton in 1946 
(some of the specialties sold for over $10). The value of the captive 
clay, most of which is produced in relatively well mechanized mines, 
is compiled from individual estimates that generally are $1 or less per 
ton. 

As shown in the accompanying table, production of miscellaneous 
clays was reported from nearly every State. California, Illinois, 
Michigan, New York, Ohio, Pennsylvania, and Texas were the lead- 
ing States, each producing more than a million tons in 1946. 


Miscellaneous clays, including slip clay and shale, sold or used by producers in the 
United States, 1945-46, by States 


Sold by producer ! Used by producer 2 Total 
State ————————————— —— ——— ÓM— 
Short tons Value Short tons Value Short tons Value 
1945 

Alabama e (3) () (3) 639, 668 $460, 547 
ONG O ↄ . 59, 715 $44, 59, 715 44, 786 
BRETT EEN, AAA eluates cures 191, 827 153, 921 191, 827 153. 921 
California.. 220, 059 $779, 582 696, 638 449, 316 916, 627 1, 228, 898 

Colorado (3) (3) (3) (3) ] 
Connectient. A c | emere e AA 63, 825 47, 597 63, 825 47, 597 

% y 8 554, 276 423, 794 554, 276 : 
Ininois (3) (3) (2) 1, 124, 635 957, 728 
diana. 36, 691 27, 598 260, 643 206, 297, 334 527 
/ ð K R 3, 659 960 451. 527 363. 910 455, 186 401. 870 
A ð 254, 764 196. 950 254, 764 196. 950 
Kentucky. ......22: c Sese (3) (3) (3) (3) 68, 815 70, 189 
VVV 3 3) (2) (3) 66, 891 69, 357 
Maryland. ............--.---- d (2) 154, 801 132, 382 
Massachusetts 3 3 (3) 48, 409 37, 104 
ichigan. .................... 1 d M K 685, 778 450, 417 
Mississippl................... 6 3 (3 55, 837 59, 578 
Missouri. See (3) (3) (3) 265, 265 174, 805 
Montana. A E, BE 23, 778 23, 778 23, 778 23.778 
Nebraska. ...................- ) a (?) (3) 35, 515 33, 857 
New Jerse ggg 3) 6 (?) 8 111,751 109. 980 
New Merxſcooo d 3 05 3 18, 438 19, 048 
New Vork O O 3 (3) 320, 683 272, 302 
North Carolinaa˖e.. „„ 502, 279 472, 147 503, 279 472,147 
Dh Q) Q) (3) (3) 772, 694 620, 151 
Geer x ee 243, 358 178, 658 243, 358 178, 658 
PCC (3) (3) (3) ( 125, 462 87, 571 
Pennsylvania................. 40, 807 35, 186 777, 935 829, 209 818, 742 864, 395 
South Carolina...............|]............]-........-.. 220, 734 184, 920 220, 184, 920 

enness ee (3) (3) OI 377, 798 334 
NN VT WEE 90, 511 337, 207 623, 820 498. 503 714, 331 835, 710 
EE 44, 868 55, 924 55, 924 
Ell O 8 193, 783 137, 297 193, 783 137, 297 
COT EE? 3) (3) 119, 197 St 

West Virginia. ................ 3 a 80, 060 j 
FVV i 3) e 3 61,071 46, 734 
Undistributed !..............- 305, 146 389, 436 4, 987, 043 3, 900, 246 180, 771 120, 033 


Mau LUE 1, 606, 969 | 10,151, 813 | 8, 167, 885 | 10, 848, 686 9, 774, 854 


See footnotes at end of table. 
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Miscellaneous clays, including slip clay and shale, sold or used by producers in the 
United States, 1945-46, by States—Continued 


Sold by producer ! Used by producer ? Total 
State 
Short tons Value Short tons Value 
1946 

Alabama. (3) (3) 924, 215 $679, 527 

A —•“T)ſ 104, ; 
A PA E 210, 360 165, 397 
California... 237, 172 $631,785 1, 324, 451 1,377, 481 
Colorudo...................... 27, 593 941 194, 119 161, 961 
Connecticut... A tees y bracteis eec 199, 238 148, 053 
Elorida AAA E, 8 , 200 31, 900 
Georgia " 8 72, 908 551. 116 
Idaho... c eis 3 11, 983 , 033 
Heng, Ze eee see 33, 771 29, 759 2, 035, 157 1, 469. 707 
Indiana 71. 688 53, 330 675, 066 518, 369 
I/. ³ðV⁰mj 8 5, 556 67, 578 696, 694 620, 770 

KANAS EE le oes tab 8 , 033 š 
Kentucky EE, AA 210, 535 159, 743 
Loulsian aa. (3) (3) 178, 331 141, 526 
IES AI A A ⁊ 19, 128 13. 377 
Maryland A EE ; 182, 335 
Massachusetts 3 ) 93, 845 71. 836 
Michigan. (3 3) 1, 141, 848 787, 881 
Minnesota. (3) ) , 199 40, 788 
Mississippi FCC (3) 3) 202, 378 
Missouri Q) (3) 515, 897 334, 482 
A 2r. eee ES EE 777 26. 010 
Nebraska coUe EE duo eR ?&Ä•n 129, 646 111, 169 
New Hampshire 18, 108 12, 381 
New Jersey................... ) T 234, 586 255. 247 
New Mexico.................. 3) a 37,787 39, 240 
New York.................... (4) 3) 1, 137, 105 840. 143 
North Carolina lol ll... 889, 382 789, 238 
Occ A Ds 26, 732 8, 020 1, 708, 103 1, 344. 664 
Oklahoma 3) y 488, 943 357, 917 
Oregon ...................... 3) 3 111, 208 77, 470 
Pennsylvanía................. 11, 497 17, 095 1, 508, 227 1, 388, 565 
South Carolina: oce PA leger seier -842, 778 292, 554 
Tennessee (3) 735, 370 854, 750 

Teras 41, 020 188, 168 1, 146, 468 1, 036, 
AA IES OIEA CA 83, 763 125, 942 
Virginia. NAAA DEE, EES 317, 690 231, 636 
Washington (3) ) 164, 145 113, 459 
West Virginia. Q) ) 241,111 153, 849 
Wisconsin (3) 3) 154, 913 135, 207 
Wyoming AAA A 8 20, 305 14,619 
Undistributed 5............... 351, 870 408,997 | 7,058,965 | 5,071,207 222, 252 135, 375 


806,899 | 1,447,673 | 19, 383, 445 | 14, 574, 339 | 20,100,344 | 16,022,012 


1 Includes the following: 1945—slip clay from Michigan and New York, 2,958 tons, $32,850; 1946—slip clay 
from Michigan, New York, and Pennsylvania, 3,384 tons, $36,184. Purchases of common clay and shale by 
cement coinpanies: 1945—348,073 tons, $261,055 (estimated); 1946—438, 335 tons, $328,751 (estimated). 

? Includes the following: 1945— Common clay and shale used by producer in cement manufacture, 2,796,474 
tons, $1,398,240 (estimated); 1946—4,334,575 tons, $2,167,288 (estimated). 

3 Included with ‘‘Undistributed.’ 

4 Figures include District of Columbia, Florida, Idaho, Maine, Minnesota, North Dakota, Puerto Rico, 
South Dakota, Vermont, Wyoming, and States indicated by footnote 3. 

! Figures include Delaware, District of Columbia, Nevada, North Dakota, Puerto Rico, South Dakota, 
Vermont, and States indicated by footnote 3. 
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CLAY PRODUCTS 


The long-heralded building boom became a reality in 1946, and for 
the first time in many years the clay-products irdustry was prosper- 
ous. As shown in the accompanying table, the output of many pred- 
ucts nearly doubled. Prices advanced rapidly, and demand was so 
high that buyers often were willing to pay a premium over list to 
obtain delivery. As the unsatisfied need and available purchasin 
power appeared to be sufficient to maintain demand at a high leve 
for several years, old plants were brought into production as rapidly 
as possible, and new capacity was added. Total output of structural 
clay products, according to reports of the Bureau of the Census, was 
valued at about $179,000,000. 

During the past year, many people have become interested in enter- 
ing the clay-products industry. Òf interest to such people is a book- 
let, recently issued by the United States Department of Commerce, 
outlining technical practices and economic conditions in the industry.’ 


Quantity and value of shipments of the principal classes of structural clay products 
in the United States, 1944-46 ! 


1946 


Quantity] Value 


— | aE | e EE 


Unglazed brick............ $91, 926, 000 
Glazed brick.................. do.... 2 

Unglazed hollow facing tile....do.... 100, 966 | 2,711,000 
Glazed hollow facing tile do.... 171,866 | 8,052,000 


25,376 | 833, 000 
1, 243, 661 | 11, 490, 000 
1,077, 584 | 30, 288, 000 


; 798, 445 
ipe....... do.... 176, 417 


1 Compiled from information furnished by the Bureau of the Census, U. 8. Department of Commerce. 
3 Figure not available. 


During the war years, the production of refractories rose to record 
levels and then declined somewhat. However, during the past year 
the down trend was reversed as the metal, glass, and other industries 
that use high-temperature equipment operated near-capacity rates. 
The accompanying tables show statistics, compiled in part by the 
Bureau of Mines and in part by the Bureau of the Census, of refrac- 
tories production for 1941—46. 


3 U. 8. Department of Commerce, Manufacturing Brick and Tile to Serve Your Community: Indus- 
trial Series 49, 1946, 50 pp. | 
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Production and shipments of refractories in the United States, by kind, in 1945 


[Bureau of the Census] 


Pro- Shipments 
Num- duc- 
Product ber of | Unit of measure tion 
plants quan- Value 
Clay and nonclay refractories, total............. 275 DRM I awe wen TREE 136, 561 

Clay refractories, Lotal ............. 7 K GE E O 67,775 

Ere cy Duce and standard shapes except 118 | 1,000 9-in. equiv...|514,040 | 532, 254 32, 732 
superduty. 

Superdery fire-clay brick and standard 27 S ere 64. 719 68, 651 5, 852 
shapes. 

High- alumina brick and shapes (50 percent 13 EE 15,716 16, 292 2, 523 
Ab and over, except fused alumina). 

Insulating fire brick, standards, and spe- 13 1 es 8 eee 16, 877 17, 740 1,948 
cial shapes. 

Ladle brick............................-...- 211... 8; 156. 184 157, 723 5, 065 

Hot-top refractories. ccoo... 11 I eee ee 48, 407 48, 949 3, 050 

Sleeves, nozzles, runner brick, and tuyéres... 18 |..... ol, EES 55, 543 55. 399 3, 825 

Glasshouse tank blocks, upper structure, 6 | Short ton ..... 21,359 21, 593 1, 835 
and floaters. 

Glasshouse pots (open and covered) 44 "e AA 2,171 2.151 291 

High-temperature bonding mortars......... 58 doo 63, 067 62, 036 3. 426 

Plastic reſractor ies 47 Co o A 79, 676 80, 109 2, 744 

Cast and castables (hydraulic setting). ...... 33 |..... do 34, 695 34, 906 1, 566 

Other clay refractories, including kiln fur- 47 |....- G0 EE 77, 063 71,739 2, 918 
piture and laboratory refractories (except 
porcelain). 

Nonclay refractories, total.................... A | sone wou DEE AR, 786 
Silica brick and shapes 28 | 1,000 9-in. equiv... /266,033 | 270, 830 18, 476 
Wee e and magnesite-chrome brick and 4 |....- 6 16, 691 16, 642 6, 405 

Des. 
Chrome and chrome-magnesite brick and 4 |..... dO. ĩ 30, 537 30, 384 9, 688 
shapes. 
Graphite and other carbon crucibles and 8 | Short ton......... 12, 837 12, 781 5, 288 
retorts. 
Other graphite and carbon refractories_...... 8 Co Co T 1, 281 1, 291 497 
Kiln furniture (saggers, posts and slabs, ete). 7 E S 4, 738 4, 841 1. 601 
Laboratory refractories (muffles, crucibles, 4 |..... d0. e T 197 198 286 
tubes, trays, etc.). 
Other noncla y brick and shapes (of such ma- C!!! ß AA 7, 001 


terial as silicon carbide, fused alumina, 
sillimanite, mullite, kyanite, forsterite, 


and zirconia) R 
High-temperature bonding mortars......... 20 | Short ton 26. O18 28. 052 1, 431 
Plastic refractories (including ramming mix- 185 cs dO: iss 8 89, 088 88, 930 4, 358 
tures). 
Cast and castables (hydraulic setting) 8 j2.. 998 4, 888 4, 855 91 
Dead - burned dolom it 2.2.00 0000a0anao 1711 . 8 1, 187, 334 10, 614 
Nonclay refractory materials, sold {n lump 16 |..... 49 aa 66, 840 66, 325 2, 169 


or ground form except dead-burned mag- 
nesia or Magnesite. 
Other nonclay refractories. ................. Ib 5s dO uc vice 8, 644 8, 896 791 


! Data revised. Data are excluded for dead-burned magnesia or magnesite to avoid duplication; a large 
part of such materials was shipped during 1945 to refractory-products manufacturing plants and was later 
incorporated in tbe refractory products covered in this report (such as magnesite brick and shapes). Data 
are also excluded for crude and prepared clays sold for refractory purposes. 

2 Represents dead-burned dolomite sold in 1945, as reported hy the Bureau of Mines. 
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Production, shipments, and stocks of 1 in the United States, by kind, 
in 


[Bureau of the Census] 


at ba- Pro- Shipments 
Num- inning, QUe 
Product ber of| Unit ot measure S, 1946 tion 
de Qquan- | Qui?" | Quan- 
tity) tity 
Clay and nonclay refractories, total. . J§öÜ5dñ dm A A 
Clay refractories, totall 7; EE ⁵⁵ͤ A 
Fire-clay brick, standards 123) 1,000 9-in. equiv.| 121,629) 602, 892 592, 561 
and special shapes, except 
superduty. 
Superduty fireclay brick, 2|... 8 12,762, 883, 738 53,798 
standards and special 
shapes. j 
Higb-alumina brick, stan- 14|..... ¡5 La vs 3,828| 19, 388 19,177 
dards and special shapes 
(50 percent Al: O: and over, 
except fused alumina). 
Insulating fipe brick, stan- 13|..... 0 unir 2.592| 25,564| 24,950 
dards and special shapes. 
Ladle brick .. 18|..... do........... 12, 337| 155,311| 153,327 
Hot-top refractories........-. 12|..... eege 3, 998 26, 255 26,194 
Sleeves, nozzles, runner 18|..... d0:. A 6, 601] 43,134| 44,060 
brick, and tuyéres. 
Glasshouse pots, tank 7 Short ton 10, 277 27, 388 20,016 
blocks, upper structure, 
and floaters. 
High-temperature bonding 50 d6: ͤ 8 3, LAN 59, 524] 59,316 
mortars. 
Plastic refractories (includ- 47|..... 4989 3, 234| 84, 331 84, 126 
ing ramming mixes). 
Cast and castables (hydrau- 422 do........... 1,845| 47,435| 406,858 
lie setting). 
Ground crude fire-clay and 87|..... 4 ö˙ 360, 193] 359, 893 
high-alumina refractories. 
Other clay refractories 22. AA sae K de ets ea 
Nonclay refractories, total....... AR Ee eae REE On EE A A 
Silica brick and shapes...... 32| 1,000 9-in. equiv.| 51,825) 261,768} 246, 621 
Magnesite and magnesite- 8 e BEEN 3,093| 16, 095 16,751 
chrome brick and shapes. 
Chrome and chrome-magne- ale sis G 2, 560 28, 9290 28,755 
Site brick and shapes. 
Graphite and other carbon 9| Short ton 1,234) 13,476) 11,545 
crucibles and retorts. 
Other graphite and carbon ditis. do........... 186| 1,091 1, 121 
refractories. 
Other nonclay brick and VA AS O A EN 
shapes (of such materials 
as silicon carhide, fused 
alumina, fused magnesia, 
mullite, kyanite, silliman- 
ite, zirconia, and forster- 
ite). 
High-temperature bonding 18| Short ton........ 606; 18,516| 18,380 
mortars. 
Plastic refractories (includ- 1 e APA 1,427| 55,131] 55, 195 
ing ramming mixtures). 
Cast and castables (hydrau- Se dO. onis 23| 2,380 2, 303 
lic setting). 
Dead-burned dolomite t. . 181.-... J A AA 1,077, 983 
Other nonclay refractories... 24 dO... an — 142, 797 143,517 


! Data are excluded for dead-burned magnesia or magnesite to avoid duplication; a large part of such 
materials was shipped during 1946 to refractory-products manufacturing plants and was later incorporated 
tn the refractory products covered in this report (such as magnesite brick and shapes). Data are also 
excluded for crude and prepared clays sold for refractory purposes. 

3 Upto7 percent of the totals shown for this product were estimated on the basis of 1945 reports for 2 plants 
that reported incomplete data for 1946. 

3 Represents principally special shapes such as radiants, backwalls, and other shapes which were not 
reported in terms of 9-inch equivalent. 

* Represents dead-burned dolomite sold in 1046, as reported by the Bureau of Mines. 
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TECHNOLOGIC DEVELOPMENTS 


Between the nineteen twenties and the end of the war the heavy- 
clay-products industry was depressed by low volume, excess capacity, 
and low prices. Under these conditions the funds necessary to main- 
tain adequately production equipment and improve it were seldom 
available. Consequently, some of the equipment and methods be- 
came obsolete. However, many operators made an effort to revamp 
their plants in preparing for the expected construction boom, and when 
it became certair that the boom was materializing the movement 
became general. The adoption of more efficient and labor-saving 
equipment was stimulated by the shortage of labor and high wages in 
1946. Prominent among the equipment used in modernizing plant 
operations are: Fork trucks, tunnel kilns, improved driers, and con- 
veyor belts. 

An account of the improvement in the methods of producing dinner- 
ware was published in 1946.? 

Lightweight aggregates, which have been made of bloated clay for 
many years, are attracting increasing attention. The demand for 
lightweight aggregates, especially for use in concrete block, has multi- 
Se since the war. Clays vary widely in bloating characteristics; 
consequently, many promising market areas must be neglected for 
lack of suitable raw material. Obviously, the discovery of a suitable 
admixture and technique that would allow the use of any clay would 
be a fundamental advance in the technology of this industry. 
Research projects with this object in view are now in progress. 

During the war considerable progress was made in ee oping proc- 
esses that will extract alumina fon clay ; some of them were tried out 
in plants of commercial size. By 1946, however, these processes were 
not yet &ble to compete commercially with the older methods using 
bauxite; and, as the wartime desire for self-sufficiency was no longer 
& strong influence, the Government owned alumina-from-clay plants 
were closed. 


3 Lund, M. S., Dinnerware Manufacturing, Past and Present: Ohio State University, Eng. Exper. Sta. 
News, October 1946, pp. 3-10. 
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SURVEY OF THE BITUMINOUS-COAL AND LIGNITE INDUSTRY 
IN 1946 


HE production of soft coal in 1946—an estimated output of 
532,000,000 net tons *—declined 8 percent from the 577,617,327 
tons produced in 1945. This decline was not due to lower demand 
but to strikes. The soft-coal industry suffered two major strikes in 
1946 and intermittent wildcat strikes throughout the entire year. 
The estimated loss of production during the two major strikes alone 
amounted to 107,000,000 tons. According to the Bureau of Labor 
Data i 1946 are preliminary; detailed statistics with final revisions will be released later. Data for 


1945 are final. 
2 Throughout this chapter, “tons” refers to net tons of 2,000 pounds, unless otherwise indicated, 
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Statistics, there were 485 strikes in soft-coal mines in 1946, with 
834,000 workers involved and 19,500,000 man-days lost (an average of 
23 days per man). Although the war was over, the shortage of coal 
continued and Government controls were retained. 

Production.—There was practically no seasonal decline in production 
in 1946, due to the shortage of sel Throughout most of the year 
production was over 12,000,000 tons per week, except when output was 
reduced because of strikes or holidays. 

Consumption.—All major classes of consumers except cement mills 
used less coal in 1946 than in 1945. The total consumption in 1946 
was approximately 59,000,000 tons less than in 1945. Table 5 shows 
trends in consumption for the major classes of consumers. 

Changes in Stocks.—The reserve supply of bituminous coal and 
lignite in the hands of industrial consumers and retail coal yards in- 
creased from 45,665,000 tons at the beginning of 1946 to 47,157,000 
tons at the close. The days’ supply of stocks increased from 27 to 32. 
Stocks on the upper Lake docks increased 530,587 tons from January 
1 to December 31, 1946. 

Distribution.—Shipments of bituminous coal and lignite during 1946 
decreased in most distribution channels compared with 1945. Table 
10 shows trends in distribution of bituminous coal and lignite for 
1940-46. Changes in the monthly volume of the more important 
movements are shown in figure 9. 

Mechanization.—The quantity of coal loaded mechanically at under- 

und mines in the United States continued to advance during 1946. 
Mechanical loading increased from 56 percent of the total under- 
ground output in 1945 to an estimated 58 percent in 1946. Sales of 
underground loading equipment, in terms of capacity, were 20 percent 
greater in 1946 than in 1945. 

Mechanical Cleaning.—The total capacity of mechanical-cleaning 
equipment sold for use at bituminous-coal mines in 1946 was esti- 
mated at 18,000 tons of cleaned coal per hour, an increase of 78 per- 
cent over the previous year. 

Trend of Employment.—The average number of men employed at 
Pegel and lignite mines in 1946 increased to 405,000 men 
from 383,100 in 1945. 

Index to Capacity.— The potential output upon a 308-day basis 
(6-day week, full-time capacity) was 682,000,000 tons in 1945. Since 
it is not possible for all mines to operate 308 days per year, the more 
conservative figure of 280 days was suggested some years ago by the 
coal committee of the American Institute of Mining and Metallurgical 
Engineers (see Minerals Yearbook, 1935, pp. 631-632). The average 
output per day worked in 1945 was 2,213,093 tons, which (if applied 
to 280 days) gives an annual potential output of 620,000,000 tons 
compared with the actual total production of 577,617,327 tons. For 
purposes of historical comparison, a capacity of 261 days, based on 
the 5-day week, is also shown in figure 4 and table 14. 

Trend of Fuel Efflciency.— For many years before 1942 there was a 
steady trend toward increased fuel efficiency. During the period 
1942-46 the various components of this trend were arrested or re- 
versed. All industries shown in table 6 exhibited decreased fuel 
efficiency in 1946 compared to 1945 except electric public-utility 
power SÉ which reported no change. 

793065—48——-18 
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Competition with Oil and Gas.—Soon after the close of the war, in- 
creased competition between the fuels developed, with numerous re- 
ports of conversion from coal to fuel oil. 

Electric power utilities consumed 4 percent less bituminous coal, 79 
percent more fuel oil, and 6 percent less gas in 1946 than in 1945. 
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FIGURE 2.—Production of bituminous coal and lignite in the United States, by weeks, 1944-46. 


COAL—BITUMINOUS AND LIGNITE 267 


Class I railroads decreased their consumption of coal 12 percent in 
1946, and their purchases of fuel oil decreased from 1945 purchases by 
the same proportion. 

The manufacture of domestic coal-burning equipment is reflected 
in statistics published by the Bureau of the Census. Factory sales of 
domestic stokers for burning bituminous coal increased from 89,522 
in 1945 to 164,304 in 1946. Shipments of domestic oil burners, boiler- 
burner units, and furnace-burner units increased from 139,611 in 1945 
to 499,009 in 1946. 


SOURCES OF DATA 


Bituminous-coal- and lignite-production statistics for 1946 are 
preliminary estimates based upon (1) weekly or monthly reports of 
railroad carloadings of coal and beehive coke by all the important 
carriers, (2) shipments by river as reported by the United States Army 
Engineers, (3) direct reports from a number of mining companies, and 
(4) monthly production statements compiled by a number of local 
operators’ associations and State mine departments. In the estimates 
for 1946, allowance has been made for commercial truck shipments, 
local sales and colliery fuel, and small trucking or wagon mines pro- 
ducing over 1,000 tons a year. 

Data for 1945 are final and are based upon detailed annual reports 
of production and mine operation furnished by the producers. As in 
EE years, all but a small percentage of the output was covered 

y the reports submitted. For the remaining output not directly 
reported—consisting chiefly of small mines—it has been possible to 
obtain reasonably accurate data from the records of the State mine 
departments, which have statutory authority to require such reports, 
or in a few instances from railroad carloadin 

Final employment figures obtained from the annual canvass of 
production, as shown in this report for 1945, differ slightly from the 
estimated total of employment based on the monthly canvass of acci- 
dents at mines accounting for approximately 75 percent of the total 
bituminous-coal output, as published in the chapter from Minerals 
Yearbook, 1945, entitled “Employment and Injuries in the Mineral 
Industries.” According to the annual canvass, the average number 
of men employed amounted to 383,100, whereas the monthly canvass 
indicated thai the total average number 9 was 363,000. The 
major cause of this slight discrepancy was that the figure determined 
by the annual canvass represented the average number of men on the 
rolls per Psy period while the other represented the average of men 
working daily. 

In accordance with the practice followed by the Bureau of Mines 
in previous 8 the statistics in this report relate to mines having 
an output of 1,000 tons a year or more and do not attempt to include 
the many small mines producing less than 1,000 tons a year that sell 
their output by wagon or truck. | 

These data include, for convenience and historical comparison, the 
small output of anthracite and semi-anthracite produced outside 
Pennsylvania and the production of lignite. 
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SALIENT STATISTICS 


TABLE 1.—Salient statistics of the bituminous-coal and lignite industry in the 
United States, 1945-46 


[All tonnage figures represent net tons] 
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PROGUCCION EE 
Consumption in the United States 2 eee. 
Stocks at end of year: 
Industrial consumers and retail yards 
Stocks on up ¡PA -2.000000 
Unbilled loads, at mines or in classification yards 222. 


Price indicators (average per net ton): 
Average cost of railroad fuel purchased, f. o. b. mines 3 
A verage cost of coking coal at merchant ‘byproduct ovens í. 
Average retail price—35 cities ãꝛʒꝛꝛ . 
Average railroad freight charge per net ton 2... 


ere ap  —— e e mm ooo m mm. m 


Surface stripp 
Mechanically DEE undergrounß ag 
Mechanically cleaned 
Ave number of men employed at mines operating ®._._._. 
Fuel efficiency indicators: 
Pounds of coal per ke br at electric power plants 2 
Pounds per 1,000 gross ton-miles—railroads !............- 


——— —— L Ut —— (B gf„ Y 


1945 


577, 617, 327 
, 567, 000 


45, 665, 000 
5, 049, 242 


$2. 78 
$5. 90 
$10. 49 
$2. 20 


1946 
(preliminary) 


ER 
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eZ 
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53 


5 
— BEES 
s 888888.8 


Change in 
1946 


1 Represents certain classes of consumers only. 
3 Association of American R 


8ee table 5 for consumers included. 


3 Interstate Commerce Commission (class I steam railways, including class I switching and termina] 


companies). Excludes freight charges. 
4 As reported by coke operators. 
5 Bureau of Labor Statistics, U.8. Dept. of Labor. 


* Average receipts per net ton of revenue bituminous coal and lignite originated, as reported by the Inter- 


state Commerce Commission. 


7 Young, W. H., and Anderson, R. L., Sales of Mechanical Loading and Cleaning Equipment: Coal Age, 
February 1947, pp. 89-91, and Min. Cong. Jour., February 1947, pp. 44-46. 
‘for 1945 is based upon reports of mine operators producing over 1,000 tons. The figure for 


1946 nies estimated from various sources. 
® * Federal Power Commission 
% Interstate 


Commerce Commission: includes coalequivalent of fuel oil consumed. 
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PRODUCTION BY WEEKS AND MONTHS 


The following tables summarize the preliminary statistics of weekly 
and monthly production of bituminous coal And (ign ite in 1946. The 
3 ien are estimates based upon daily and EE statements of cars 
oal and beehive coke loaded by the principal railroads and of ship- 
ments over the more important originating rivers. Allowance has been 
made for commercial truck shipments, local sales, and colliery fuel. 
The estimates given are based upon the latest information available 
and differ in some instances from the current figures previously pub- 
lished in the Weekly Coal Reports. 
For the method used in counting holidays, see the chapter on Coal 
in Mineral Resources of the United States. 1930, page 631. 
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TABLE 2.—Estimated weekly production of bituminous coal and lignite in the 
United States in 1946 
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1 Figures represent output and number of working days in that part of week included in calendar year 
shown. Total production for week ended January 5, 1946, was 10,263,000 net tons; week ended January 4, 
1947, 11,189,000 net tons. 


verage daily production for entire week and not for working days in calendar year shown. 
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AVERAGE VALUE BY STATES 


TABLE 4.—Average value per ton, f. o. b. mines, of bituminous coal and lignite 
in the United States, by States, 1945-48 ! 


1946 (pre- 1946 (pre- 
State 1945 liminary) State 1945 liminary) 
Alsbama....................... $4. 10 $4.60 || North and South Dakota (lig- 
Alaska 6. 28 6. 41 AE $1. 56 $1. 74 
Arkansas 5. 05 5.86 || Ohio 2.7 3. 06 
Colorado 3. 69 3.82 || Oklahoma aa 3. 61 3. 78 
Georgía............ LL... Ll... 3. 85 4.60 || Pennsylvania................... 3. 29 3. 63 
eee 2. 34 2. 57 esse 3. 43 3. 88 
P NCC 2. 32 2.54 || Texas (lignite).................. . 85 . 85 
eh oca vem e ERAT AER AL 3. 51 3. 50 ho bleced e A cents 3. 41 3. 63 
Kansas 2. 57 2.82 || Virginiagaggzgngzggzg 3. 43 3.73 
Ene 3. 00 3. 24 || Washington 5.12 5.52 
Maryland...................... 3. 61 3.86 || West Virginia 3. 20 3. 66 
Michigan....................... 5.47 6. 44 || Wyoming. ...................-. 2. 83 2. 96 
Missouri.................-.--.- 2. 59 2.82 || Other States . 3. 89 4. 10 
Montana (bituminous and lig- 
iii. 8 1. 89 1.54 Tota]... eode uem 3. 06 3. 40 
New Merico...................- 3. 80 4. 16 


1 A verske gross realization; selling cost not deducted. 
? Includes Arizona and Oregon. 


CONSUMPTION 


TABLE 5.—Consumption of bituminous coal and lignite, by consumer class, with 
retail deliveries in the United States, 1937-46, in thousands of net tons 


rd rl li ld o —³—ä 2— ä d 


RS 5, 247 80, 076| 432, 603 

4, 483 338, 086 

1939....... 4| 5,274 377, 713 
1940. ...... 6| 5,633 432, 757 
1941... .... 659| 6, 832 494, 088 
1942....... 721| 7, 570 542, 214 
1943....... 5, 851 596, 164 
1944. ...... 3, 789 591, 830 
1915. 4. 215 559, 567 
1946 1... ..| 2 250 6, 969 500, 352 


! Federal Power Commission. Represents bituminous coal and lignite consumed by public-utilit y power 
plants in power generation, including a small quantity of coke amounting to approximately 100,000 tons 
ann y. 

3 U. 8. Bureau of Census. 

3 Association of American Railroads. Represents consumption of bituminous coal and lignite by class I 
railways for al] uses, including locomotive, powerhouse, shop, and station fuel. The Interstate Commerce 
Commission reports that in 1945 consumption for all uses by class I line-haul railways, plus purchases for 
class II and class III railways, plus purchases by all switching and terminal companies combined, was 
129,315,950 tons of bituminous coal and lignite. Similar data from the Interstate Commerce Commission 
are not yet available for 1946. 

Includes small amount of anthracite. 

ê Estimates based upon reports collected by the Solid Fuels Administration for War from a selected list 
ofrepresentative manufactur lants and retail dealers. Truck shipments from mines included in ‘‘Retail 
dealer deliveries” in Minerals Yearbook, 1945, for the years 1939-45 have been restored to the classification 
“Other industrials” as in Minerals Yearbook, 1044, and preceding volumes. 

$ Included in ‘‘Other industrials.” 

Subject to revision. 
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FiGURE 5.—Consumption of bituminous coal and lignite, by consumer class, with retail deliveries in the 
United States, 1937-46. 


FUEL EFFICIENCY 


TABLE 6.—Indicators of effect of fuel economy on consumption of coal in the 
United States per unit of performance since World War I 


Steam railroads: 
Pounds per 1,000 gross ton-miles freight service: 
Average: 
RA E REA , E EE 
oo ARO ͤ ͤTͤ MA ͥͥͥ5·³ ˙⁰ww·—̃— > 31.8 
ö ˙5»W¹A ³⁰¹¹LA.. ²¹ ] e EEN 31. 8 
Pounds per passenger - train car-mile: 
Average: 
PPP A Sm BEER E IA SA ee 
TP RI A PERO EEN EEN 19.5 
BUB cr »... AAA ²˙ AAA A — 17.8 
Electric public-utility power plants: 
Pounds per kilowatt-hour: 
PP A AAA ͤ 4 ˙ 4 
VVV E 4 
RI EE v ; 59.4 
Iron and steel 2 
ounds co coal per net ton of pig: ! 
TP AR EE AE W ·˙ꝛ d. cf KE ` ARA 
, EI TEE 2, 656 16.8 
LEE Re ES DESEE ee ee TCU ROO E RUE. 2, 706 15.3 
Coke manufacture: Savings of heat values through recovery of gas, tar, light 
oils, and breeze by extension of b 8 in place of beehive cok ing, 1913-14, 
expressed as percent of coal ech) AU IAN A ð⅛ðꝛ]ð ͤ 18. 1 


! Includes only savings through higher yields of merchantable coke per ton of coal charged and lower 
consumption of coke per ton of iron and ferro-alloys. Excludes economies through recovery of by- 
3 These m eet Re Loin fuel, in f tallurgical purposes, in part for domestic 
ese ucts are part for or me 3 o 
heating and cooking, and to a small extent for automotive fuel. 
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FIGURE 6.— Trends in fuel efficiency in the United States, 1920-46. 


RELATIVE RATE OF GROWTH OF COAL, OIL, AND WATER POWER, 
1889-1946 


The total supply of available energy in the form of coal, oil, natural 
gas, and water power in 1946 was 35,977 trillion B.t.u.—an 0.4-per- 
cent increase over 1945 (see fig. 7). 

The figures are expressed in British thermal units because some 
common denominator is necessary for such unlike quantities as tons of 
coal, barrels of oil, and cubic feet of gas. Table 7 summarizes the 
ns of each of the fuels in trillions of British thermal units. 

ater power is represented by the equivalent fuel required to perform 
the same work. The table covers the years since 1936. Details for 
1889 and 1899 to 1935 are given in Minerals Yearbook, 1937, page 807, 
and Minerals Yearbook, 1938, page 703. 

In converting water power to its fuel equivalent, two alternative 
assumptions have been made. The first, as in previous issues of these 
tables, assumes a constant fuel equivalent of 4.02 pounds of coal for 
each kilowatt-hour of water power produced throughout the entire 
period from 1889 to 1946. This factor was selected because it repre- 
sents, in round numbers, the average efficiency of all central stations 
generating steam-electric power in 1913, the base period used. The 
usefulness of the constant factor lies in showing the rate at which water 
power is being developed. It permits direct comparison between the 
relative increase (in kilowatt-hours of water power) and the corre- 
sponding increase or decrease (in tons of coal, barrels of oil, or cubic 


PE io x 
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feet of gas produced). On the other hand, the constant factor makes 
no allowance for the fact that coal and other fuels produced today are 
used more efficiently than formerly. 

To show the influence of improving fuel efficiency, a second computa- 
tion of the energy equivalent of water : Dore has therefore been made. 
This assumes a prevailing fuel equivalent, diminishing year by year, 
which represents the average performance of all fuel-burning cen- 
tral electric stations for the year in question. This average had 
declined from about 7.05 pounds of coal per kilowatt-hour in 1899 to 
1.30 pounds in 1946. (The prevailing factor is thus much above the 
constant factor in 1899 and much below it in 1946). "The prevailing fuel 
equivalent indicates more nearly the quantity of fuel that would have 
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FIGURE 7.— Annual supply of energy from mineral fuels and water power in the United States, 1800-1946. 
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been needed in any one year to generate the same power in a steam- 
electric station. It should be noted, however, that the ultimate uses 
to which the water power generated is put often displace fuel burned 
much less efficiently than in central stations and that in any instance 
no other important branch of fuel consumption has made advances in 
fuel efficiency approaching that of the central stations. | 

As these tables attempt to determine the total energy from all fuels 
and from water power, the ideal factor for converting water power 
into fuel equivalent would be the average efficiency of all forms of fuel 
consumption in each year. No basis for determining such an all- 
embracing average exists at present, but enough is known to make 
certain that it would show much less reduction from 1899 to 1946 than 
do the central stations. For the present, a just comparison of the 
changing contributions of water power and of fuel to the national 
energy supply would lie somewhere between the results shown by the 
constant equivalent and the prevailing central-station equivalent in 
these tables. | | 

As in earlier issues of these tables, the figures for oil and natural gas 
represent the entire production of crude petroleum and of gas. Most 
of this production does not come into direct competition with coal. 
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FIGURE 8.— Percentage of total B. t. u. equivalent contributed by the several sources of energy in the United 
States, counting water power at constant fuel equivalent, 1899-1946. If water power is counted at the 
prevailing fuel equivalent of central stations in each year, its proportion is 3.2 percent in 1899 and 4.2 per- 
cent in 1946, and the proportions of the other sources of energy are affected accordingly. 
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Much of the supply of both oil and gas is used in regions of the country, 
such as California and portions of the Southwest, where coal is avail- 
able only at unusually high cost because of heavy transport charges. 
Nearly half of the natural gas is used in the field for drilling or operat- 
ing oil and gas wells and pipe lines or for the manufacture of carbon 
black. More than half the oil is used in the form of gasoline, kerosine, 
and lubricants, for which purposes coal cannot well compete, except 
at very much higher levels of oil prices. Even these refined products, 
however, involve a certain measure of indirect competition with coal, 
for the energy market of the country is becoming more fluid and com- 
petitive, and a demand that cannot be met by one source of supply 
tends to fall back on the others. 

The subject of interfuel competition is exceedingly complex, and an 
elaborate analysis and the accumulation of data not now available 
would be required to determine even approximately how much of any 
one fuel actually has been displaced either by other fuels or by water 
power. The present tables do not permit determination of such dis- 
placement; their purpose is rather to measure the long-time trends in 
the total demand for energy. 


TABLE 7.—Annual supply of energy from mineral fuels and water power in the 
United States, 1937-46, 1 in trillions of B. t. oi 


| Water power 


| Petroleum 
(total crude, | (fuel equiv- | Grand total 
| including alent) | energy 
enn i r 7 | 
ge Bitu- — — 1 pet ro- e 
Se minous| Total | gas | leum — With L. — 
Year | an- coal eoa] (total | and | sral At con- At pre- water | — 
thre- and Do- pro- | natu- fuels stant vailing | power | — 
1 lignite et? duc- ral y central | at con- pre 
cite mestic | Im- tion) — fuel station | stant vailing 
| produe- ports | E equiv- equiv- fuel central 
| tion alent! sient ‘| equiv- station 
alent oqan 
alent 
1937... 1,410) 11,673) 13,083) 7,675 165| 2,588) 10,428) 23,511) 2,446 871| 25, 957 | 24, 382 
1988...... 1, 255 9, 132) 10, 387 7, 286 158| 2,468) 9,912| 20,299| 2,466 8661 22,765| 21,165 
1939..... 1,400| 10,345) 11,745 7, 590 199| 2,6631 10, 452| 22, 197| 2,423 838| 24.620) 23,035 
1940...... 1, 400 12,072) 13, 472 8, 119 256| 2,860| 11,235| 24, 707 2,620 880| 27,327| 25, 587 
, Se | 1. 583| 13,471| 15,004) 8,413 304] 3,024| 11,741| 26,745| 2,804 934| 29,549| 27,679 
1942......| 1,041| 15, 267 16, 908 8, 320 74| 3,282| 11,676) 28, 584| 3, 485 1,136| 32,069| 29,720 
1943.. 1,650| 15,463) 17,113) 9,034 83} 3,671! 12,788) 29, 901] 3,999 1. 304] 33, 900 31,205 
1944. 1. 7330 16,233) 17,966) 10,067 269; 3,989) 14,325) 32,291; 4,029 1,3011 36,320) 33,592 
1945 9 ___| 1,494) 15,134) 16, 628 10, 267 445| 4,166) 14,878) 31,506) 4,336 1,401; 35, 842 32,907 
1946 7. ] 1, 651 13, 938) 5, 589 10, 401| 5351 5, 199 16, 135| 31. 724] 4,253 1,3741 35, 977| 33, 098 
| | | | 


1 Comparable data for earlier years in Minerals Yearbook, 1937, p. 807 and Minerals Yearbook, 1938, p. 708. 

3 The unit heat values employed are: Anthracite, 13,600 B. t. u. per pound; bituminous coal and ignite, 
13,100 B. t. u. per pound; petroleum, 6,000 ural 
Water cludes installations 1 b 


of power produced wherever available, as is true of all public- utility plants since 1919. O the fuel 
9 Is calculated from the reported horsepower of installed water wheels, KA scheie A factor 
O 


3 4.02 pounds per kilowatt-hour, ch is th 
5 po pe whi is the average of central electric station practice in 1913, 
for each of the years for which data are available, which 


4 Assuming the ave central-station practice 
declined from about 7.05 
Su e AL pounds per kilowatt-hour ín 1899 to 1.30 pounds in 1946. 
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TABLE 8.—Index numbers for relative rate of growth of coal, oil, and water power 
in the United States, 1937-46 ! 


[Figures are expressed as percentage of 1918 rate] 


Petroleum Grand total 
(total crude) 


- e Water 

Penn Bitu- dy Total power | with With 

syl- minous gas petro- | Total (at vat water 

Year vania coal Total (total leum min- con- beat end power 
an- and coal Do- pro- and eral stant A e € at pre- 

thra lignite mestic Im- d natural; fuels fue] |? > H vailing 

cite E produc-| ports tion) gas equiv- " ens central 

tion alent) Di station 

alent | *quiv- 

alent 
|j fupe 52 77 73 359 73 334 332 112 292 119 112 
PES 7 60 58 341 7 318 316 07 295 104 98 
19889. 52 68 66 355 ES 344 333 106 289 113 106 
i, DAD 52 80 75 380 113 369 358 118 313 125 118 
. 57 89 84 394 135 300 374 127 335 135 128 
o MN 61 101 95 390 33 423 372 136 416 147 137 
2222 61 102 96 423 37 474 408 142 478 155 144 
. 64 107 101 471 119 515 457 154 481 166 55 
1945 2 56 100 93 481 197 538 474 15 518 164 152 
1946 2 .. 61 92 87 487 237 671 514 151 508 165 152 


! Comparable data for earlier years in Minerals Yearbook, 1937, p. 809 and Minerals Yearbook, 1938, p. 704. 
3 Subject to revision. 


TABLE 9.—Percentage of total B. t. u. equivalent contributed by the several 
mineral fuels and water power in the United States, 1937-46 ! 


Water power counted at constant fuel equivalent of approximately 4 póunds per 


kilowatt-hour 
EE 5.4 45.0 50.4 29. 6 0.6 10. 0 40.2 90. 6 9.4 100. 0 
„ 5. 5 40.1 45. 6 32.0 -7 10. 8 43.5 89. 1 10. 9 100. 0 
1999. ............... 5.7 42. 0 47.7 30. 8 8 10.8 42.4 90.1 9.9 100.0 
S 8. 1 44.2 49. 3 20. 7 . 9 10. 5 41.1 90. 4 9. 6 100. 0 
III 8 5.2 45. 6 50.8 28.5 1.0 10. 2 39. 7 90. 5 9. 5 100. 0 
/ rue uus 5.1 47.6 62.7 26. 0 .2 10. 2 36. 4 89.1 10.9 100. 0 
11171710 NC, 4.9 45.6 50. 5 26.7 .2 10. 8 37.7 88. 2 11.8 100. 0 
180044... 4. 8 4.7 49.5 27.7 7 11. 0 89.4 88. 9 11.1 100. 0 
1945 AA 4.2 42.2 46.4 28.7 1.2 11.6 ALA 87.9 12.1 100. 0 
1946 EEN 4.6 38. 7 43.3 28.9 1.5 14.5 44.9 88.2 11.8 100. 0 
Water power counted at prevailing central-station equivalent for year 
MIT. aos oven 5.8 47.8 53.6 31.5 0.7 10. 6 42.8 06. 4 3.6 100.0 
MOSS ees een 5.9 43.2 49. 1 34.4 Pe 11.7 46.8 95.9 4.1 100. 0 
18980... oorr 6.1 44.9 51.0 32.9 .9 11.6 45. 4 06. 4 3.6 100. 0 
11000. 5.5 47.2 52.7 31.7 1.0 11.2 43.9 96. 6 3.4 100. 0 
A 5.5 48.7 54. 2 30. 4 1.1 10.9 42.4 96. 6 3.4 100. 0 
1177 5.5 51.4 56.9 28.0 .2 11.1 89.3 96. 2 3.8 100. 0 
1943838. 8. 3 49. 5 54. 8 28. 9 . 3 11.8 41. 0 95.8 4.2 100. 0 
LTE 5.2 48. 3 563. 5 29. 9 .8 11.9 42.6 96.1 3.9 100.0 
1945 7 — 5 4. 46. 0 50.5 31.2 13 12.7 45. 2 95. 7 43 100. 0 
1046 2. 6.0 42.1 47.1 31.4 1.6 15.7 48. 7 95.8 4.2 100. 0 


3 Comparable data for earlier years in Minerals Yearbook, 1937, p. 810 and Minerals Yearbook, 1938, p. 704 
? Subject to revision. Percentages based upon figures in table 7. 
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FIGURE 9.—Monthly movement of bituminous coal and lignite in the United States in the major channels 
of distribution, 1945-46. 


STOCKS HELD BY CONSUMERS 


TABLE 11.—8tocks of bituminous coal and lignite in hands of commercial con- 
sumers and in retail dealers’ yards in the United States, 1946-46 


Days' supply at current rate of consumption on date of stock taking 


Date 
Cement Total 

1945 
January 1....... 57, 204, 000 21 bb 72 Y 47 32 
February 1...... 49, 464, 000 19 46 61 29 52 28 
March 1........ 45, 773, 000 20 40 58 27 51 24 
A | CRANE 45, 495, 000 24 39 63 27 52 27 
ay 14 43, 703, 000 24 39 63 27 44 30 
June l. 44, 020, 000 25 44 65 27 45 30 
July 1........... 47, 715, 000 21 28 50 69 29 46 33 
August 111. 49, 906, 000 9 27 , 73 31 46 37 
September 1..... 51, 141, 000 19 30 1 76 33 43 38 
October 1.. 53, 350, 000 19 33 | 88 35 45 41 
November 1..... 48, 015, 000 20 21 1 84 32 41 36 
ecember 1. 48, 919, 000 20 22 y 83 31 42 33 
December 31....| 45, 665, 000 20 20 1 78 25 43 27 

1946 
January 1....... 45, 665, 000 20 20 1 78 25 43 27 
February 1...... 46, 528, 000 33 35 1 78 27 30 28 
arch 1......... 51, 158, 000 48 29 d 84 32 39 31 
April 1.......... 58, 531, 000 36 38 1 95 39 42 42 
ay 1.......... 38, 741, 000 22 24 1 70 27 24 36 
June 1........... 31, 643, 000 22 26 1 67 24 21 a4 
July 1........... 37, 777, 000 17 32 1 68 27 25 33 
August 1........ 43, 611, 000 16 80 ) 68 21 29 34 
September 1..... 47, 990, 000 21 Y 1 68 2 35 36 
October 1.. ..... 52, 367, 000 23 35 1 70 80 41 37 
November 1..... 54, 924, 000 26 32 1 72 30 47 36 
Decem 13 52, 429, 000 27 33 l 68 26 46 35 
December 31. 47,157, 000 24 28 O 60 23 41 32 


! Included in **Other industrials.” 
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FINAL BITUMINOUS-COAL AND LIGNITE STATISTICS FOR 1945 


Tables 12 to 55 give the final detailed statistics of bituminous-coal- 
and lignite-mine operations in 1945. The subjects covered include 
production, number and size of mines, employment, value, mechaniza- 
tion, exports, and world production. 
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TABLE 14.—Growth of the bituminous-coal and lignite-mining industry in the 
United States, 1890-1945 


Calculated capacity 
Value (millions of net tons)— 


Y ear Production 
(not tone) Totali (gde der Ployed | mines | At 308 | At 290 | At 261 
ont days days days 

18900 111,302,322 | 3110, 420, 801 $0.99 | 192,204 | (3) 152 137 129 
o 117, 901, 238 117, 188, 400 99 | 205, 803 6 163 148 138 
„„ 126, 856, 567 125, 124, 381 .99 | 212,893 3) 178 162 151 
Ti ON 128, 385, 231 122, 751, 618 .96 | 230,365 | (2) 194 174 164 
1 A 118, 820, 405 107, 653, 501 .91 | 244,603} (2) 214 196 181 
I 135, 118, 193 115, 779, 771 .86 | 239,962 | 2,555 215 196 182 
1890 . 137, 640, 276 114, 891, 515 .83 | 24,171 | 2,599 221 202 187 
|. MERE 147, 617, 519 119, 595, 224 .81 | 247,817 | 2,454 232 213 197 
J 166, 593, 623 132, 608, 713 .80 | 255,717 2, 862 243 221 206 
FVFVVV EN 193, 323, 187 167, 952, 104 .87 | 271,027 | 3,245 254 230 216 
T EE 212, 316,112 220, 930, 313 1.04 | 304,375 | (3) 279 255 7 
1901 A 225, 828, 149 236, 422,049 | 1.05 | 340,235} () 309 281 262 
( 260, 216, 844 290, 858,483 | 1.12] 370,056 6 348 316 295 
11 8 282, 749, 348 351, 687,933 | 1.2 | 415,777] ( 387 350 328 
TT 278, 659, 689 305, 397, 001 1.10 | 437,832 | 4,650 425 386 360 
1905._........-...--- 315, 062, 785 334, 658, 204 1.06 | 460,629 | 5,060 460 417 390 
100606. 342, 874, 867 381,162,115 | 1.11 | 478,425 | 4,430 496 451 420 
I 394, 759, 112 451,214,842 | 1.14 | 513,258 | 4, 550 520 473 440 
1908. ................ 332, 573, 944 374, 135, 268 1.12] 516,264 | 4,730 531 482 450 
19099 370, 744, 257 405. 486, 777 | 1.07 | 543,152 | 8,775 560 510 474 
1910: eeet 417, 111, 142 469, 281,719 | 1.12 | 555,533 | 5,818 592 538 502 
1011 sete ects Se 405, 907, 050 451,375,819 | 1.11 | 549,775 | 5,887 593 538 502 
1912... sez 450, 104, 982 517,983, 445 1.15 | 548,632 | 5,747 622 566 577 
1013. 2: oaa 478, 435, 297 565, 234,952 | 1.18 | 571,882 | 5,776 635 577 538 
1914: EE 422, 703, 970 493, 309, 244 1.17 | 583,506 | 5,592 668 608 

1015... 7 tocas 442, 624, 426 502, 037,688 | 1.13 | 557,456 | 5,502 672 610 569 
19016 502, 519, 682 665, 116,077 | 1.32 561,102 | 5,726 673 613 570 
C0 551, 790, 563 | 1, 249, 272, 837 2.26 | 603,143 | 6,939 699 636 593 
ITC RO ti 579, 385,820 | 1,491,809,940 | 2.58] 615,305 | 8,319 717 650 607 
191999 , 860, 1,160,616,013 | 2.49 | 621,998 | 8,994 736 669 

. , 666, 683 | 2,129, 933, 3.75 | 639,547 | 8,921 796 725 675 
PF 415,921,950 | 1, 199, 983, 600 2.89 | 663,754 | 8,038 860 781 729 
. eA 422, 268, 1, 274, 820, 000 3.02 | 687,958 | 9,299 916 832 776 
19008... „ 564, 564, 662 | 1,514,621,000 | 2.68 | 704,793 | 9,331 970 885 SCH 
777 483, 686, 538 1, 062, 626, 000] 2.20 | 619,604 | 7,586 871 792 738 
7777 ases 520, 052, 741 | 1,060,402,000 | 2.04 | 588,493 | 7,144 822 748 696 
19999. 573, 366, 985 1, 183, 412. 000 2.06 | 593,647 | 7,177 821 747 606 
Jö; ee is 517, 763, 352 | 1,029,657,000 | 1.99 | 593,918 | 7,011 835 759 706 
1988. 500, 744, 970 933, 774, 000 1.86 | 522,150 | 6,450 760 691 644 
19090 aes 8 534, 988, 593 952, 781, 000 1.78 | 502,993 | 6,057 752 679 638 
ISD 467, 526, 200 795, 483, 000 1.70 | 493,202 | 5,891 770 700 653 
P A 382, 089, 396 588,895,000 | 1.54 | 450,213 | 5,642 736 669 62 
CV 309, 709, 872 406, 677, 000 1.31 | 406,380 | 5,427 653 594 554 
TTT 333, 630, 533 445, 788, 000 1.34 | 418,703 | 5, 555 615 559 521 
FO o e 359, 368, 022 628, 383, 000 1.75 | 458,011 | 6,258 622 565 52; 
ME 372, 373, 122 658, 063, 1.77 | 462,403 | 6,315 640 582 543 
Fw 439, 087, 903 770, 955. 000 1.76 | 477,204 | 6,875 618 576 
Er 445, 531, 449 864, 042, 000 1.94 | 491,864 | 6, 548 710 616 601 
MÉI tek Zare 348, 544, 764 78, 653, 000 1.95 | 441,333 | 5,777 663 602 562 
199 ens ket 394, 855, 325 728, 348, 366 | 1.84 | 421,788 | 5, 820 683 621 579 
19510 460, 771, 500 879, 327, 227 1.91 | 439,075 | 6,324 703 639 

V 514,149,245 | 1, 125, 362, 83688 219] 456,981 | 6,822 733 666 621 
TTT 582, 692, 937 | 1,373, 990, 608 2.36 | 461,991 | 6,972 730 663 618 
FAG ioe ee oe reni 590, 177,069 | 1,584, 644,477 | 2.69 | 416,007 | 6,620 689 626 583 
r 619, 576, 40 | 1, 810, 900. 542 | 292] 393,347 | 6,928 686 624 582 
1945. ................ 577, 617,327 | 1,768, 204,320 | 3.06 | 383,100 | 7,033 682 620 578 


! Figures on value and value per ton for 1890 to 1936, inclusive, and 1939 exclude selling expense. Figures 
for other years include selling expense. 
3 Data not available. 
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TABLE 14.—Growth of the bituminous-coal and lignite-mining industry in the 
United States, 1890-1945— Continued 


Average number of Net tons 
per Percent of under- Percent of total 
‘uae Gaye is, OD acount man— ground production—| production 
Year number 
id ed Mech Mech Mined 
wor an- an- 
Per man | Per man | Per Per Cut by icall 
y ically | by strip- 
employed] on strike; day | year machines joaded | cleaned! | ping 
1890............. 226 (3) (0) 2. 56 579 (3) (1) (3) (2) 
1891............. 223 3 2.57 573 5.3 ) 
1892............. 219 3 2. 72 596 d 1 e 
18983. 204 2. 73 557 3 3 2 3 
18904 ............ 171 2.84 486 3 1 
1805 194 2. 90 563 3 8 
189006 192 2.94 564 11.9 K 
1897 ............. 196 3.04 596 15.3 3 
189086 211 Q) 3. 09 651 19. 5 3 
1899............. 234 8 46 3. 05 713 22.7 3 1 
1900............. 234 5 43 2. 98 697 24. 9 
1901............. 225 2 35 2. 94 664 25. 6 
1902............. 230 7 44 3. 06 703 26.8 
1903............. 225 3 28 3.02 680 27.6 
1904............. 202 8 44 8.15 637 28.2 
1905 21 2 23 3. 24 684 32.8 ) 
1906............. 213 28 63 3.36 717 34.7 2.7 3 
1907 234 1 14 3. 29 769 35.1 2.9 
1908............. 193 11 38 3.34 644 37.0 3.6 
1000 209 1 29 3. 34 699 37.5 3.8 ) 
1910............. 217 85 89 3. 46 751 41.7 ) 3.8 3) 
1911.0 211 2 27 3. 50 738 43.9 () 
|) > 223 10 35 3. 68 820 46. 8 3 8.9 
1913............. 232 4 36 3. 61 837 50.7 4.6 
1914............. 195 19 80 3.71 724 [| 51.8 4.8 0.3 
1915............. 203 4 61 3. 91 794 55.3 Q 4.7 .6 
1916............. 230 4 26 3. 90 896 56.9 4.6 .8 
1917.............. 243 4 17 3.77 915 56.1 4.6 1.0 
1918............. 249 1 7 3. 78 942 56.7 3.8 1.4 
1919............. 195 25 37 3.84 749 60. 0 3.6 1.2 
1920 220 6 22 4.00 881 60. 7 3.3 1.8 
1921............. 149 3 23 4.20 627 66.4 8 3.4 1.2 
19222 142 78 117 | 428 609 64.8 3) (3) 2.4 
1923............. 179 2 20 4.47 801 68.3 0.3 3.8 2.1 
1924. ............ 171 7 73 4.56 781 71.5 .1 8 28 
1925... 8 195 2 30 4.52 884 72.9 1.2 3.2 
1928. ............ 215 1 24 4. 50 966 78.8 1.8 2) 3.0 
1927 ss 191 45 153 4. 55 872 74.9 3.3 5.3 8.6 
192. 203 8 83 4. 73 959 76. 9 4.5 5.7 4.0 
19299999 219 (5) 11 4.85 | 1,064 78.4 7.4 6.9 3.8 
1980............. 187 2 43 5. 06 948 81.0 10. 5 8.3 4.3 
1991. ............ 160 3 35 5.30 849 83.2 13.1 9.5 5.0 
1982... 8 146 19 120 5.22 762 84.1 12.3 9.8 6.3 
1888 167 9 30 4. 78 797 84.7 12.0 10.4 5.5 
1934. ............ 178 3 15 4. 40 785 84.1 12.2 11.1 5.8 
1935............. 179 (3) (2) 4. 50 805 . 84.2 13.5 12. 2 6.4 
10866 199 2 21 4.62 920 8,8 16.3 13. 9 6.4 
1937............. 193 (3) 4.69 906 o. 20. 2 14.6 7.1 
1088 162 1 13 4. 89 790 .5 26.7 18. 2 8.7 
190. 178 2⁵ 36 5. 25 936 87.9 31.0 20.1 9.6 
1940. ............ 202 1 8 5.19 1,049 88. 4 35. 4 22. 2 9.4 
1941............. 216 20 27 5.20 | 1,125 89.0 40.7 22.9 10.7 
1942............. 246 1 7 5.12 1, 261 89.7 45.2 24. 4 11.5 
1943. ............ 264 d 5.38 | 1,419 90. 3 48.9 24. 7 13.5 
1944............. 278 1 5.67 | 1,515 90. 5 52.9 25.6 16.3 
1 —— 261 2) 5.78 | 1,508 90.8 56. 1 25. 6 19.0 
2 Data not available. 


3 Percentages for 1890 to 1913, inclusive, are of total production, as separation of strip-mine and under- 
d production is not available for those years. 

* For 1906 to 1926, inclusive, pac are exclusive of coal cleaned at central washeries operated by con- 
sumers; after 1926, when data e available on the tonnage cleaned by consumer-operated plants, per- 
centages include total tons cleaned at mines and at consumer-operated washeries. 

5 One-half day or less 
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TABLE 15.—Growth of strip mining at bituminous-coal and lignite mines in the 
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6.21| 3.82| 3.84 
7.20| 3.97| 4.00 
8.28) 4.18! 4.20 
8. 09 4.24] 4.28 
9. 32 4.43| 4.47 
9.91; 4. 50 4.56 
11. 180 4.45) 4.52 
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16. 211 4.93) 5.06 
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! Includes power strip pits proper and excludes borse stripping operations and mines combining stripping 
and underground in same operation for 1914-42, inclusive. 
m 


ines. 
2 Computed by deducting ‘‘Strip mines” data from “Total all mines.“ 


3 Data not available. 


* Exclusive of horse stripping operations. 


1943, 1944, and 1945 include data on all strip 
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PRODUCTION BY WEEKS AND MONTHS 


TABLE 19.—Bituminous-coal and lignite production (final figures) in the United 
States in 1945, with estimates by weeks 


Num- 
ber of 
Production| work- 


Average 


Week ended— 


ber of | produc- 


d end —— . E — —Päͤ A 


Week ended— (net tons) ing 
days 
Jan. 6.............. 10, 762, 000 5.6 
Jan. 13............. 12, 387, 000 6 
Jan. 20. 12, 170, 000 6 
Jan. 21. o vu 11, 895, 000 6 
Feb.3............. 11, 595, 000 6 
Feb. 10............ 12, 655, 000 6 
Feb. 17............ 11, 947, 000 6 
Feb. 24............ 12, 246, 000 6 
Mar. 3............. 11, 387, 000 6 
Mar. 10............ 10, 836, 000 6 
Mar. 17............ 11, 945, 000 6 
Mar. 24............ 11, 844, 000 6 
Mar. 31............ 12, 329, 000 6 
JJC 5009s 7,743, 000 5.2 
Apr. 1III 10, 259, 000 6 
Apr. ii 11, 268, 000 6 
Mr S 12, 246. 000 6 
ay u. 10, 766. 000 6 
May 112. 10, 560, 6 
May 19............ 1, 266, 6 
May 26............ 11, 740, 000 6 
June 2............. 11, 165, 000 5.5 
June 9............. 12, 009, 000 6 
June 16. 11, 780, 000 6 
June 23............ 11, 648, 000 6 
June 30 11, 797, 000 6 
July - 8, O79, 000 5 
July 14. 11, 962, 000 6 


8 
SR 


EE 


88888888 88888888 


- © e 


- 


NO e gm pe pes IND Pe pub A IND Pme ka kt bei Mi rei Mi ré Fei Mi Mi hen 


sad il a 


83882 


8888 


fe bb pu pet bed 
CH 
— 
e 


v e 9 e e 


8 
8 


Production} work- | tion 

(net tons) ing working 

days | day (net 
tons) 

11, 450, 000 6 1, 908, 000 
11, 968, 000 6 1, 995, 000 
11, 243, 000 6 1, 874, 000 
11, 524, 000 6 1, 921, 000 
6, 221, 000 4.6 | 1,352, 000 
12, 210, 000 6 2, 035, 000 
12, 287, 000 6 2, 048, 000 
10, 043, 000 5 2, 009, 000 
12,355, 000 6 2, 059, 000 
11,815, 000 6 1, 969, 000 
11, 074, 000 6 1, 846, 000 
8, 172, 000 6 1, 362, 000 
6, 234, 000 6 1, 039, 000 
5, 961, 000 6 994, 000 
12, 237, 000 6 2, 040, 000 
12, 522, 000 6 2. 087. 000 
12, 523, 000 6 2, 087, 000 
11, 553, 000 5.6 | 2.063,000 
10, 373, 000 b 2,075, 000 
12, 426, 000 6 2, 071, 000 
12, 314, 000 6 2, 052, 000 
12, 686, 000 6 2, 114, 000 
11, 150, 000 6 1, 858, 000 
, 213, 5 1, 455, 000 
1 1, 717, 000 11 12, 013. 000 
577. 617,000 | 305.5 | 1,891,000 


! Figures represent output and number of working days in that part of week included in calendar year 


Shown. Total 


roduction for week ended January 5, 1946, was 10,263,000 net tons. 


3 Average daily production for entire week and not for working days in calendar year shown. 


TABLE 20.—Bituminous-coal and lignite production (final figures) in the United 
States in 1945, with estimates by months 


—U— 
ease — ET 

see eso ps zem e 

e ee — e 
——ũ—4—4—— zi 
woe :: ee eae 


47, 362, 000 


e e d ² me mm mm mm mm e 


enana 2 


——— 2 


— — — 


ing | Working 
g day 
days (net tons) 


47, 802, 000 25.6 | 1, 867, 000 
47, 067, 000 24 1, 961, 000 
, 260, 000 27 1, 454, 000 
50, 926, 000 24. 6 | 2,070, 000 
46, 955, 000 25 1, 878, 000 
000 
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AVERAGE VALUE 


Before the Bituminous Coal Act of 1937 was passed, the most valu- 
able single index of the trend of prices at the mines was the “average 
value per ton, f. o. b. mines," as given in the familiar annual coal 
reports of the Bureau of Mines, United States Department of the 
Interior. This series was referred to in Bureau of Mines reports as 
representing “bituminous coal," and it covered all coal (other than 
Pennsylvania anthracite) produced in the United States. It repre- 
sented the GE industry as the term ordinarily was used 
in the trade and included the lignite of the Dakotas, Texas, and Mon- 
tana, as well as any small tonnages of hard coal produced outside of 
Pennsylvania. 

With the passage of the Coal Act, the Bureau of Mines relinquished 
the collection of statistics relating to bituminous coal, effective June 
30, 1937, though con anune to compile data regarding lignite and 
Pennsylvania anthracite. Effective the same date, the Coal Commis- 
sion became responsible for the compilation of data on bituminous 
coal, though not attempting to collect data regarding lignite, which 
was specifically exempted by the Act. The records of the Commission 
(later the Bituminous Coal Division, United States Department of 
the Interior) relate to all coal other than Pennsylvania anthracite, 
Virginia semianthracite, and lignite. 

To permit comparison of the old and new series, therefore, it is 
necessary to separate the lignites from the bituminous coals, though 
the combined ‘average for the two is continued in a form as nearly 
comparable as possible to the old series (see table 23). 

A more important change in the two series relates to the treatment 
of selling expenses. The old Bureau of Mines series of “value at the 
mines" excluded the selling cost. Reporting operators were asked to 
state the "Amount received at the mines f. o. b. cars less the selling 
expense." No details were asked regarding the items included in the 
value, and no systematic effort was made to follow up the exclusion of 
seling expenses. It was realized at the time that some producers 
might find it impractical to exclude selling costs and that some part 
of the selling expenses of the industry might be included in the results. 
Nevertheless, the reports were checked for consistency from year to 
year, the questions were retained in the same form without change, 
and the results are believed to have been comparable from one year 
to the next. The new serics of the Coal Commission represents the 
total or gross realization on all coal produced and specifically includes 
the selling cost. 

The two sets of data may not be precisely comparable with respect 
to coal produced but not sold on the commercial market. In the 
Bureau of Mines series reporting operators were instructed that the 
“value of coal not sold but used by producer, also mine fuel and coal 
made into coke, should be estimated at average prices that might have 
been received." The instructions of the Coal Commission regarding 
such items were in effect similar, though given in greater detail. 

A comparison of the two series is possible for 1936. In that year, 
the average value per ton on the old (Bureau of Mines) basis amounted 
to $1.761 per ton for bituminous coal, excluding lignite. The average 
gross realization, according to data collected by the Coal Commission, 
was $1.831 per ton. The difference amounts to $0.07 per ton—an 
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amount somewhat less than the average selling expenditure computed 
per ton of all coal produced, as reported to the Coal Commission. The 
comparison confirms previous indications that the great majority of 
operators reporting in earlier years had followed instructions and 
omitted selling expenses in computing the average value but that some 
of them had included the selling expense. The change in method of 
reporting should be kept in mind in comparing the two sets of data. 
As the reports to the Commission were submitted on a detailed ac- 
counting return and made under oath, they are to be accepted. The 
returns of earlier years, upon a voluntary basis and not in all instances 
uniform as to treatment of selling costs, seem to have been thoroughly 
comparable from one year to the next and afford the best available 
index to the rise and fall of the mine prices received by operators 
down to 1936. 


TABLE 23.—Trend of average value in the United States of bituminous coal 
and lignite per ton, f. o. b. mines, 1929-45 


Bituminous 
coal (subject 
Year to regulation | Lignite 1 'Total 
under 1937 
Act)! 
Average value per ton less selling cost: 
1ööͤ A IA EEN $1. 782 $1. 548 $1. 781 
109] EE A ³ĩé A A AA: 1. 702 1. 556 1.701 
E WEE 1. 542 1. 410 1. 541 
e ß Eege 1. 313 1. 313 1. 313 
T933 ỹ¹˙ͥ a ⁰ͥõym yd emu EE 1. 337 1. 188 1. 336 
/// a Shh ee ea ta 1.751 1.387 1. 749 
ioi repa ES EE 1.772 1.120 1.767 
J PI Add EE 1.761 1. 061 1.756 
Average gross realization, selling cost not deducted: 
pac AA A ER 8 1, 831 3 1. 061 1. 820 
T9037- see qp EE 1. 046 3 1. 080 1. 939 
1938 UP EE 1. 955 31.071 1. 947 
JJ//ͥͤ tcc / ⁰” ͥ 6“r w EE 1. 850 1. 158 1. 845 
11Jöͤõͤ . / •— ... EE 1. 913 31.156 1. 908 
J; PCT MD E 2.194 1. 237 2. 189 
kr P EE EE 2. 363 1. 364 2. 358 
Dt c ae na ot ENE ie EE BER 2. 691 1. 490 2. 685 
IDEM EE Te ee cuu TEE EE A n E 2. 929 1. 487 2. 923 
[po LC A EN 3. 068 1, 553 3. 061 


1 Includes all coal produced other than Pennsylvania anthracite and lignite included in second column. 
; aa 8 105 eed pea T ees counties SC Montana and Texas. 
gures for 1936-38 and 1940 exclude selling cost as before. 
4 Producers were asked to exclude selling cost in reporting value, but a number of them included such 
costs. 


LABOR STATISTICS 


Men Employed.— An average of 383,100 men was employed at bitu- 
minous-coal and lignite mines in 1945, a 2.6 percent decrease from the 
total of 393,347 for 1944 (see fig. 10). 

The method used here in calculating employment gives an accurate 
measure of the working force in the coal industry but does not consider 
the time lost by men on the rolls through intermittent operations. 
To measure the influence of intermittency upon employment the fac- 
tor of mine activity as indicated by the average number of days of 
plant operation was recorded separately. The average number of 
men on the rolls when the mines were in operation was then used, in 
conjunction with the average number of days of operation, as a 
measure of the total volume of employment in the industry. 
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Days Operated.—The average number of days of operation at bitu- 
minous-coal and lignite mines in 1945 was 261. is represents a 
decrease from the average of 278 days for 1944. All statistics on 
days of mine operation included in this report are weighted averages, 
in which the operating time of each mine has been weighted by the 
number of its employees. Several coal-mining States publish series 
on the number of days worked that are simple averages of the figures 
for each reporting mine, regardless of size. As these unweighted 
averages are likely to be unduly depressed by small mines, which 
generally operate lower days than the larger ones, they tend to under- 
state the working time of & typical mine employee. 

Man-Days of Labor.—Man-days have been computed by multiply- 
ing the number of workers employed by the number of operating days. 
Although these computations were made for each individual mine, the 
combined total is necessarily only &n approximation. 

Data for 1945 indicate that bituminous-coal- and lignite-mine em- 
provers performed 99,866,901 man-days of labor during the year. 

able 17 gives a summary record of men employed, days operated, 


TABLE 24.—Number of bituminous-coal and lignite mines in the United States 
3 osta ood working shift of certain length and number of men employed 
therein in 


7 hours 
State 
Men 
Alabama............... 20, 981 
AS... — 335 
en,, ß WEG 8 
Arkansas doo. 2. 376 
Colorado 6, 430 
Gerd A eee eS §9 
Illinois 1, 248 
Indiana 9,772 
/ ² A 8 2. 371 
3 1. 502 
Kentucky: CCC c ĩ DX ELE uM 
Eastern 43,079 
Western 9. 479 
Total Kentucky 52, 588 
Maryland 1. 735 
Michigan 173 
Lesour). -2-0 1,971 
Montana: 
Bituminous........ 2 6 1, 138 
Lignite............. 2 9 40 
Total Montana 4 15 26 914 1 234 33 | 1,178 
New Merico........... 3 29 19 | 1,166 4 116 26 | 1,311 
North Dakota (lignite). 2 29 35 482 13 229 53 757 
Cheese geet ée 86 | 1,378 381 | 14, 758 59 | 2,008 535 | 18, 668 
Oklahoma 10 53 1. 459 6 411 76 2, 230 
VV FFB 3 2.226 | 1,987 | 9 
„ ; ; , 46 188 |23, 1, 957 ' 
South Dakota (lignite). .... 3 13 Mcr o 4 S ber 
Tennessee.............. 34 | 545 101 | 5,742 5 185 140 | 6,472 
Texas (lignite foo. 1 T AA IIA } 
U. ä 8 94 40 | 3,503 2 73 52 716 
Virginia 15 110 115 13, 511 8 729 145 | 14, 661 
Washington 7 43 32 | 1,176 4| 119 46 | 1.375 
West Virginia 118 | 2,675 783 | 77,942 108 |16,588 | 1,058 ¡100, 618 
Wyoming.............. 6 56 38 | 4,383 2 43 48 | 4.551 
S — ———————— — ——— ———̃ b — —— — ————— r ——— ——-— 2 — 
Till!!! lomo: 1,020 ¡23,957 | 5,240 295, 204 502 150,557 | 7,033 (333, 100 


1 Includes mines where the day was more than 9 or less than 7 hours or was irregular. 
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and output per man per day at bituminous-coal and lignite mines, by 
States, in 1945. Details by counties for 1945 are shown in table 44. 

Length of Working Day.—Table 24 summarizes the replies of mine 
operators to the question, “Number of hours operated per shift.” 

The established working day does not of itself measure the length 
of time that men actually work or the time that they are underground, 
because of the possibility of overtime, because the mine may some- 
times shut down before the full day is over, because the miner may 
go home before the mine stops, and because he spends a considerable 
time going to and from his place of work underground. These figures 
represent the operator's statement of the nominal operating day for 
the mine. They do not purport to represent the time actually worked 
by the men. On the one hand, they make no allowance for tonnage 
or piece workers who leave early; on the other hand, they make no 
allowance for tonnage men who continue at work after the mine as 
& whole is shut down, or who go into the mine to work on days when 
the tipple is idle. 

It was found that 77 percent of the men employed were in 8-hour 
mines and that the weighted average working shift was 7.9 hours. 


BITUMINOUS COAL AND LIGNITE LOADED FOR SHIPMENT BY INDIVIDUAL 
RAILROADS AND WATERWAYS Ss 


TABLE 25.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in 1945 ! 


‘Net tons 
Route State MEE 
otal for 
By State | route 
RAILROADS 
Alabama Central.........................-.---....- Alabama 118, 280 118, 280 
Alabama Great Southern JJV 230, 710 230, 710 
AJOS KA coe .. tn ⅛ĩð K ͤ y IU AA —“ꝗͥ? 204, 132 264, 132 
Algiers, Winslow & Western Indiana.................-. 2, 812, 726 2, 812, 726 
Alton o ci a Lum 8 KS 3 i, 185 262 1, A HA 
Artemus-Jellioo. ..........-....... cL LL ll lll l.l entuck y ; : 
Colorado 344, 791 
IIlin ois 810, 775 
Atchison, Topeka & Santa Fe. ..................... Kansas. 497, 926 2, 621, 990 
Missourl.................. 1 
New Mexico 967, 498 
E ere RE 463, 326 
Tao lana GE 13 955 
Baltimore & Ohl Maryland..---------------] 4.940 Se |} 51, 434, 330 
Pennsylvanil˖aa 13, 839, 131 
Pe an Mua. 5 ay 400 us 3, 401, 445 
Bessemer & Lake Erle. ...........................-. ennsylvania............. , 401, , 401, 
Bevier & Boutbherm. Missourl.................- 427, 583 427, 583 
Bir ᷣ — ve DURER RM EE Tennesse 58, 400 58, 400 
Buffalo Creek & Gauley............................ West Virginia . 855,757 855, 757 
Cambria & Ind anna Pennsylvania 3, 926, 745 3, 926, 745 
Campbell’s Creek. eee West Virginia...........-- 849, 272 849, 272 
Carbon Count NA 3 e CE 1, A 755 1, 502, 464 
Central of Georgia ‘Gann Uf 38, 701 899, 880 
Rentuck y 12, 953, 305 
Chesapeake & Ohio nooo ee coa puts 1, 206, 935 |? 60, 239, 280 
E West Virgin la 46, 079, 040 
Cheswick & Harma“r᷑r᷑· -2----4--- .| Pennsylvania. ............ 903, 157 903, 157 
Chicago, Attica & Southern. Indiana.................-- 8, 760 3, 760 


See footnote at end of table. 
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TABLE 25.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in 1945 — Con. 


Route State 
Total for 
By State route 
ILROADS—continued 
E Colorado 373, 987 
lee %) iia BE E M 250 851 13, 155, 840 
, Burlington & Ouineg y WA EE 5 ; 
Chicago, Bur Quincy 8 44 234 
Mg e eet 3 464. 236 
C , 464, 
Chicago & Eastern Uiinois Ml 1, 913, 217 ) 5, 377, 453 
Chicago & Illinois Midland......................... Illinois. ................... 6, 366, 103 6, 366, 103 
Chicago, Indianapolis & Louisville.................. Indiana................... 805, 622 805, 622 
SN A A 6, 149, 709 
TOW EE 287, 518 
Missouri 4, 628 
Chicago, Milwaukee, St. Paul & Pacific Montana (bituminous)....| 1, 030, 613 7, 518, 567 
North Dakota (lign ite) 33, 739 
South Dakota (lignite).... 5, 360 
ashington............... 7, 000 
Chicago & North Western Illinois.................... 8, 203, 937 3, 208, 937 
Arkansas. 47, 127 
Illinois 540, 158 
Chicago, Rock Island & Poeiüe 0000. I/ A eel 1. 018, 071 
Missouri. 
Oklahoma EE 
Cleveland, Cincinnati, Chicago, & St. Louis e 7, 639, 598 
/// eege 2, 754, 926 
Virginia 
Colorado & Southeasterrer nn Colorgdo 20an 125, 958 
Colorado & Southernn-wꝰôdmdm |... EE 729 
Colorado & Wyoming 39 ote. 576, 113 
Conemaugh & Black Lick. ......................... Pennsylvania. ............ 83, 195 
Cumberland & Pennsylvania. Maryland 469, 106 
Dardanelle & Russellville Ry. Coo Arkansas 73, 325 
Denver & Lotermountaln. ooooococccoccno....... Se Leg SE 107, 905 
%% E 
Denver & Rio Grande Western New Mexico | 5, 025, 232 
Denver & Salt Lak. Colorado.................. 1, 097, 260 
Detroit, Toledo & Ironton.......................... OIG EE 0, 420 
East Broad Top Railroad & Coal Co............... Pennsylvania............. 539, 093 
ed GE ) 831,040 
Evansville & Ohio Valley........................... FF 22, 648 
Evansville, Suburban & Newburgh.................|..... 6% W 249, 215 
Fort „Des Moines & Southern / ctl we eed 41,158 
Fort Smith & Van Buren........................... Oklahoma................. 133, 366 
Galesburg & Great Eastern. Illnois.................... 500, 878 
Montana (bituminous).... 
Great Northern.................. cL Lc cese el sls. North Dakota (lignite).... 832, 265 
pig oid la Eege 2 805 
DDamga. onanan F 
Gulf, Mobile & Ohlo————— LLL... Illinoiszuů— 1,421, 219 1, 697, 114 
Harriman & Northeastern. ......................... Tennessee....... erat , 60, 100 
EE & Broad Top Mountain Railroad & | Pennsylvania. ............ 731, 432 737, 432 
o. 
N ——— 
Inos 
Illinois Central oo Indians. VV; 25, 547, 694 
entuck y.. 
Illinois Terminal e·e .. Illinois... 5 492, 769 
Interstate Ee Me. ) 2, 800, 348 
Iowa Southern Utilities Co Iowa... 75. 105 
Johnstown & Stony Creek.......................... Pennsylvania 204, 916 
Joplin-Pittsburg— :..... Kansas. 412, 068 
wha Central wot Virginia. 107. 005 
TKansas 2 c ssa 
Kansas City Southern... 2.00000000000000. Missouri EE 910, 905 
Kansas, Oklahoma & Gul. (0 % 12, 561 
Kelley's Creek & Northwestern..................... West Virginia... .......- 1, 108, 204 
Kentucky de Tennessee. ............................ Kentucky.. 830, 314 
ake Erie, Franklin & Clarion Pennsylvania ` 
Laramie, North Park & Western. ... olorado 222222222272 rs 
f K VE e KE DES 
Litchfield de Meis Bog |. Me 748.283 
See footnote at end of table. 
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TABLE 25.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in 1945 1— Con. 


Net tons 
Route State 15 
otal for 
By State route 
RAILROA DOGS continued 
Alobeamga -2.020000 3, 463, 307 
Illinois 113, 1 
Louisville and Nashville. Kentucky -0200-0 30, 428, 109 |? 35, 102, 419 
Tennessee 905, 
Virgeinis 192, 631 
%%% ͤͤ AAA an 1 673, e 
rkans ass 254, 
Midland Valley —— — ee ee rr 2 2 Oklahoma. EE EE 256, 679 un 5 
Minneapolis & St. Louis. J 20s 782 |V 2,506,912 
Minneapolis, St. Paul & Sault Ste. Marie North Dakota (lignite).... 609, 341 609, 341 
Missouri- ONS Co so ee es E Heis 18, 454 18, 454 
Kansas. .................. 247, 553 
Missouri-Kansas-Texas. ...........................- Missouri.................. 298, 172 %5, 
Oklahoma................ 399, 777 
Arkansas 1. 005, 117 
Illinois. 7, 743, 
Missouri Pacific... .................... c Ll lll... Kansas: ooo cities 1, 059, 512 |? 10, 467, 741 
Missouri. 411, 849 
Oklahoma................ 247, 900 
Monessen Southwestern. ..................-.....--- Pennsylvania............. 19, 045 19, 045 
Monongahela.. 5 d 3, 142, 075 \ 10, 913, 072 
JU E West Virginia.............| 7,770, 997 
Montana, Wyoming & Southern Montana (bituminous).... 524, 664 524, 664 
Meni. Penns yl vania............. 6, 665, 433 6, 665, 433 
Nashville, Chattanooga & St. Louis o eek 1 847, 787 
New York Central (includes coal shipped over Ohio 7,010, 475 
Kanawa and Michigan, Koner s Creek, Toledo West Yi vanía............. 5, 534, 768 |» 14, 227, 456 
and Ohio Central, and Zanesville and Western)... bie irginia............. 1, 682, 21 
Nicholas, Fayette & Greenbrier.....................|.....d0..................... 2, 865, 755 2, 865,755 
eke DEE 5, 515, 663 
Norfolk & Western... Virginia................... , 679, 348 |} 46,372, 093 
West Virginia............. 31, 177, 682 
Montana (bituminous) ....| 2, 552, 403 
Northern Paci ee North Dakota (lignite) . 805, 645 4, 031, 382 
Washington............... 673, 
Oklahoma City-Ada-Atok ll... Oklahoma 275, 266 275, 266 
Oneida & Western (Tennessee n 10, 000 10, 000 
Pacific Coast... ...... eee Washington 110, 086 110, 086 
es be ery he eae 4 732 153 
Pennsylvania (includes Pittsburgh, Cincinnati, | Ohio . 6.369, 520 |} 63, 537,712 
Chicago and 8t. Louis) Pennsylvania............. 41,777,919 
West Virginia............. à 
Peoria mn 00 02 Haze Ecos Hunes s 382, 011 382, 011 
Pere Marquette. ccc Michigan................. 49, 803 49, 803 
Pittsburg & Lake Erie Pennsylvania............. 2, 534, 023 2, 534, 023 
Pittsburg & 8hawmut.................... o ͤ; AN 2, 476, 150 2, 476, 150 
Pittsburg, Shawmut & Northern. ..................]...-. »; 8 , 756 287, 756 
Pittsburgh, Chartiers & Youghlogheny. yz E EEN 50, 664 
Pittsburgh, Lisbon & Western. qao See 910585 10, 319 
NN LN aad seine i 
Pittsburgh & West Virginia Pennsylvania 1, 148, 899 2, 308, 081 
West Virginia............. 248, 197 
EE el EE EE 83, 267 83, 267 
Rio Grande Southern Colorado 11, 915 11,915 
Rockdale, Sandow & Southern Texas (ligniteꝛ 79, 051 79, 051 
Bt. Louis & O'Fallon................-.....--------- Illinois. ..................- 867, 370 367, 370 
Alabama 2, 212, 768 
Arkansas 337, 
St. Louis-San Francisco SEN 783, 461 4, 970, 272 
Missourl................-- 378, 838 
Oklahoma 1, 257, 845 
Seaboard Air Line.................................- Alabama 35, 861 35, 861 
. A 3, 504, 989 
1 1 10 FF 130, 684 
Hie. ĩ ct 
Southern Rentuckk oo........ 1. 369, 952 10, 574, 628 
Tennessee................- 2, 474, 154 
Virginia 22-22 se 1, "fa 517 
W Mello o P 
Southern Pacific. ................---..--..---------- 5 5 7, 718 368, 235 
Springfield & Southwestern...............-.-------- UI EEN 58, 355 58, 355 
Springfield Terminaalllallñꝛ! 42 Pa a IR 8 852, 735 852, 735 


See footnote at end of table. 
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TABLE 25.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in 1946 1— Con. 


Net tons 
Route State 18 71 
otal for 
By State Fonte 
RAILROADS—continued 
TONNO6806 EE Tennossee................. 985, 703 985, 703 
Tennessee Central 44% % Ee 389, 188 389, 188 
Tennessee Coal, Iron & Railroad Co Alabama.................. 2, 923, 495 2, 923, 495 
Thomas & Bnvreton. lo dO. EE 601, 780 501,7 
Toledo, Peoria & Western Illinois 2.22 s 45, 568 45. 568 
0 NA ³ÄW¹w.. Pennsylvania 482. 518 482, 518 
oe C 909, 125 
f! ene open ae 4,4 
Union Pacific ËTT EE „FF 57. 689 9, 044, 802 
Wyoming 8, 073. 222 
Pf ² ² ²ĩÄ ͤ. .. ĩð 8 Pennsylvania 744, 518 744, 518 
7 PORTIO TNR outa F. eer 1, 627, 307 
POV AAA 166, 
Virginlan . (West Virginia 12, 224, 816 1% 401, 244 
IIIIn ois. , 029 
W EE ö 8 197, 588 3, 375, 567 
Missouri.................. 411, 950 
West Virginia Northern............................ West Virginia............. 646, 526 646, 526 
Western Alleghhe nnn Pennsylvania 278, 987 278, 987 
Maryland................. 970, 130 
Western Marglsand. e. Pennsylvania............. 376, 660 5, 938, 384 
West Virginia —— P — 4, 591, 594 
Wheeling & Lake Erie ONO incre chee ne Pale 5, 880, 848 5, 880, 848 
Ii yk West Virginia 210, 221 210, 221 
Woodward Iron Co.. Alabama. 92, 872 923, 872 
Youngstown & Buborbean. OIG sso cece fee ee 11, 853 11, 853 
Total railroad ship ments 490, 471, 988 | 490, 471, 988 
WATERWAYS 
Allegheny TEE Pennsylvania 1, 092, 975 1, 092, 975 
Black Warrior River. Alabama 433, 772 433, 772 
Cheat RIO soo edel ge Eege es Pennsylvania 784 78MM 
Ilinois .. ð ß ß ĩ ritapins Indes tene kc §36, 771 536, 771 
Kanawha River........................... ec sesr- West 8 8 1, 486, 566 1, 486, 566 
Monongahela River (West Virginia. . ..... 1,680,908 |} 22,366,501 
Muskingum River. ONO 222 28 ee Baas stare! 307, 536 307, 536 
Kentucky aaaaaannnL 378, 083 
Gienger 8 og Uic: 110, 808 1, , 610 
West Virginia 718, 719 
Tennessee Riveer᷑rr cll cc LLL ll... Tennessee 115, 164 115, 164 
Total waterway shipments. ss 27, 547,679 | 27,547,679 
Total loaded at mines for shipment by rail- 
roads and water way 518, 019, 667 | 518, 019, 667 
Shipped by truck or wagon................. LL LL] - LLL c ll ll Ll lll ll lll se 41,477,428 | 41,477,428 
Taken by locomotive tender at tipple...............|........ LL cl ll lll. ll... 604, 555 694, 555 
Shipped by conveyor or tram to point of consump- 
J eee teers PUR mm 6, 416, 327 6. 416. 327 
Coal used by emplio ße) O 2, 660, 039 2, 660, (39 
Used at mine for power and heat... el 2, 442, 398 2, 442, 398 
Made into beehive coke at mine 5, 906, 913 5, 906, 913 
a AAA 4 577, 617,327 | 577, 617,327 


! Includes coal loaded at mine directly into railroad cars or river barges, hauled by truck to railroad siding 
for shipment by rail, and hauled by truck to waterway for shipment by water. In general, figures show 
quantity of bimuminous coal and lignite originated for each railroad and waterway as reported by mine 
operators. It must be noted that in one year an operator may report coal loaded on subsidiary railroad and 
tn another year same operator may report coal loaded on parent railroad system. 
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TABLE 29.—Summary of operations of power strip pits proper in the bituminous- 
coal and lignite flelds of the United States, by States, in 1945 


Average 


value 


^ 


UNAN, CNH SCHON un S IO EPIO IO CO IO I0 AA 
cn 228 — vi, m CO wë ka kä ate 
NS 2258 Say 88888888888 


e co “O d» 00 
es Oo LÉI c" C' 


Num- 
ber of 
men 


Average 
number Average 
of days tons per 


— _ AA — — — — — — — o — ` — A — A á/S 


— — —— - — ĩ ? U 0 MDD- ˖-˖- l 77 ͤ wJ¾(LWwr— ————— n — 


E 

r of 

State strip 

pits 

Power strip pits proper: 
NT Lo su» io mite 45 
po” AR 19 
QOEM = as. Zeus 4 
Soo ERA ENSIS 1 
Dela. Mes 42 
IM trae 53 
O EIA er 22 
PF 22 
Kentucky............ 46 
Maryland............ 6 
AENEIS, nr neas 33 
Montana (bitumi- 

2 eC ¿dy 1 
Montana (lignite)..... 1 
New Mexico ETA 1 
North Dakota (lig- 

coo) MR ARDEN CP, 24 
Q6 50 redada 72 
fo). RR IA 16 
Pennsylvania......... 542 
South Dakota (lig- 

HE. ees Zen Zeg 1 
Tennessee 7 
Texas (lignite). ....... 1 

MENU. Seege ee geg ^ 
Washington 5 
West Virginia 17 
W yoming............. 

Total from power 

strip pits proper. -| 1,253 
Horse stripping operations. 117 
Grand total......... 1, 370 


Number of power 
shovels and dragline 
excavators Mined by 
stripping 
" (net tons) 
Steam |Electric others 
Y 2 7 1, 830, 039 
a AE 34 660, 293 
ANA S b 50, 568 
EYE S us. 1 10, 221 
1 79 49 | 16, 907, 529 
6 51 83 | 13, 449, 038 
2 1 41 517, 990 
15 21 13 2, 928, 962 
3 10 92 6, 685, 657 
ey 1 11 204, 975 
10 23 26 | 3,486, 501 
A 7 2, 555, 208 
K 1 1, 133 
ees Hore! Va ae es 1 1, 480 
3 14 26 | 1,840, 209 
21 26 309 | 13, 483, 789 
8 9 18 1, 624, 772 
45 8 872 | 27, 426, 421 
tbe alas GC ZS 2 4, 320 
AER OS 12 201, 171 
y eru lr, IO 79, 949 
5 Eege 11 308, 890 
PAS 2 6 148, 658 
W 340 14, 187, 063 
1 2 9 854, 624 
141 256 | 2,042 |109, 449, 460 
EE, EE, EPA 537, 405 
141 


256 | 2,042 hes 986, 865 


mines | man 
were |perday 
active 

195 8. 46 
150 8. 69 
133 7.63 
175 5. 84 
261 18. 52 
257 15. 93 
208 8.37 
248 13. 22 
230 19.05 
151 9. 22 
245 14. 78 
303 79. 55 
135 4. 20 
60 2. 24 
220 19. 97 
214 16. 08 
227 12. 60 
195 14. 22 
275 5. 24 
151 9. 07 
158 19. 52 
175 14.15 
162 7.41 
190 15.21 
267 15. 48 
215 15. 57 
104 6. 32 
212 15. 46 


1 Value received or charged for coal, f. o. b. mine, including selling cost. 
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MECHANICAL LOADING 


The quantity of bituminous coal and lignite mechanically loaded 
in underground mines increased from about 2 million tons, or 0.3 per- 
cent of the total underground output, in 1923 to more than 262 million 
tons, or 56 percent, in 1945. (See table 16.) 

echanical loading equipment used in underground bituminous- 
coal and lignite mines is divided into two types: Devices that prac- 
tically eliminate hand shoveling (known as mobile loaders, scrapers, 
and self-loading conveyors or duckbills) and those that greatly re- 
duce the labor in hand shoveling (known as hand-loaded face con- 
veyors and pit-car loaders). Devices in the first category are desig- 
nated as “machines” and those in the second category as “conveyors.” 

Sales of Mechanical Loading Equipment in 1946.—The estimated 
capacity of mechanical loading equipment sold for underground use 
in all coal mines was 20 percent more in 1946 than in 1945. Table 
31 shows the sales reported, by type of equipment, and the number of 
manufacturers reporting for 1939-46. 

Sales of conveyors to bituminous-coal and lignite mines in 1946 
totaled 838 units. The figures for 1942-46 exclude duckbills, which 
were included in all previous years. Therefore, these sales are not 
ia os with those for 1941 or earlier years. 

The number of mobile loaders, scrapers, and conveyors shipped 
into the various States and groups of States in 1946 and the number 
of units in actual use in 1945 are shown in table 33. 

Statistics on Mechanical Loading in Bituminous-Coal and Lignite 
Mines in 1945.—During 1945 the approximate percentage of the 
tonnage loaded by each type of equipment was as follows: Mobile 
loaders, 76; hand-loaded conveyors, 15; duckbills, 8; and pit-car 
loaders and scrapers combined, 1. 

Mobile loaders handle more coal than all other types of mechanical 
loading devices combined. Where coal is loaded by mobile loaders 
it is more commonly loaded directly into mine cars, but some ton- 
nage is loaded into shuttle cars or onto conveyors. During 1945, 73 
percent of the bituminous coal and lignite handled by mobile loaders 
was loaded directly into mine cars, 23 percent into shuttle cars, and 
4 percent onto conveyors. a 

During 1945, in underground bituminous-coal and lignite mines 
2,950 mobile loaders handled 198,668,462 net tons, an average of 
67,345 tons per mobile loader per year; scrapers averaged 14,389; pit- 
car loaders, 6,942; duckbills, 15,550; and hand-loaded face conveyors 
11,847, per year per unit for the same period. (See tables 32 and 
34.) 
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Mechanical Loading by States.— West Virginia has been the leading 
producer of mechanically loaded coal since 1939. During 1945, West 
Virginia produced 78,358,267 tons of mechanically loaded coal, fol- 
lowed by Illinois with 48,997,059, Pennsylvania with 44,554,921, 
Kentucky with 24,773,383, and Ohio with 12,937,079 tons. These 
five States produced 80 percent of the total output of underground 
mechanically loaded bituminous coal in the United States in 1945. 

Detailed data, by States, on the number of mines and machines 
and the production of mechanically loaded coal compared with the 
total production at mines using mechanical loading devices are given 
in table 35. Comparative changes in underground mechanical load- 
ing in 1944-45, by States, are shown in table 36. 

able 37 shows bituminous-coal and lignite tonnage mined by 
stripping compared with underground hand-loaded and machine- 
loaded tonnage, by States, for 1945. 


TABLE 31.—Units of mechanical loading equipment sold to bituminous-coal and 
lignite mines for underground use in the United States, as reported by manu- 
facturers, 1939-46 


90 
1946 from 
1939 | 1940 | 1941 | 1042 | 1943 | 1944 1946 1945 (per- 

cent) 

Type of equipment: 

Mobile loaders........................ 202| 233 | 367 | 352 | 234 | 282 490 +40. 4 

Sera pers eee 18 36 8 15 13 20 3 — 50. 
Conveyors daa tratas ala 1,095 |1,573 [1,800 |1,167 | 798 | 580 838 +13.6 
Pit-car loader 2 3 10 2 Ll . 
Total, all types 1. 407 I, 845 2. 185 |1, 536 {1,046 | 882 +21. 8 
Number of manufacturers report ing 31 32 32 28 24 22 25 „„ 


1 Reported as scrapers or scraper haulers and hoists. 

? Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. Sales 
of both loading heads and shaker conveyors were counted for years 1939-41, inclusive; but figures for 1942-46, 
inclusive, do not include loading heads separately. 

3 Discontinued canvass of sales of pit-car loaders in 1945. 


TABLE 32.— Units of mechanical loading equipment in use in underground bitumi- 
nous-coal and lignite mines in the United States, 1940-45 


Type of equipment 


cent) 
Mobile loaders. ....... LLL Le c sss. 1,720 | 1,085 | 2,301 | 2,525] 2,737 +7.8 
CADA adas callen 116 109 87 „ 
Pit-car Oad ers LLL 697 607 481 321 241 —41.1 
Conveyors equipped with duckbills or 
other Self- load ing heads. 656 788 | 1,062] 1. 226 1,331 +3.9 
Hand-loaded conveyors. ............-..---- 2,263 | 2,807 | 3,041 | 3,191 | 3,236 


+4.6 


— — | —————— fe | —— —2—ä— — 


Total, all types —ꝛ— 
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TABLE 33.—Comparison of mechanical loading equipment and ‘‘mother’’ con- 
veyors in actual use in bituminous-coal and lignite mines in the United States 
in 1945 with sales reported in 1946, by States and regions 


Mechanical loading equipment 

“Mother” 

conveyors 3 
Mobile loaders Scrapers Conveyors ! 

State and region 


In use | Sales | In use | Sales | In use |. Sales | In use | Sales 
in 1945 | in 1946 in 1945 | in 1946 | in 1945 | in 1946 


—U— | o ⏑—ä— 2Ä—äaẽ — et d | ome cee 


Northern Appalachian States: 


fh 31 ff! 
Menges. CA eee EE 5 3 1 2 
ODIOS ee 174 22 155 35 23 10 
Pennsylvania.................... 651 90 822 123 92 29 
Southern Appalachian States: 
Alabama.. 103 26 396 43 63 7 
Kentuckk / 237 55 594 101 107 20 
Tennessee 11 5 168 20 32 2 
Virgin. n HS 7 11 127 24 8 10 
West Virginia. .................. 764 216 1, 395 377 270 51 
East Central States: 
TODOS ic Sí 23 26 9 27 14 
e EE 160 We sete AA K 6 2 1 
States west of Mississippi River 3.... 202 29 1, 049 92 84 37 
Total A ade euina 2, 950 490 4, 768 838 709 183 


! Includes hand-loaded conveyors and conveyors equipped with duckbills or other self-loading heads. 

2 Includes all haulage conveyors with capacities over 500 feet, except Main-slope conveyors. 

3 Includes Arkansas, Colorado, Iowa, Kansas, Montana, New Mexico, North Dakota, Oklahoma, Oregon, 
Utah, Washington, and Wyoming. 


TABLE 34.— Bituminous coal and lignite mechanically loaded underground in the 
United States, by types of loading equipment, 1944-45 


1944 1945 
Type of equipment i; i e 5 
ercen ercen 
Net tons of total Net tons of total 

TIAS -0a0a00aa0aaaaaa aoaaa 202, 875, 221 74.0 | 198, 668, 462 75.7 

ie L 341, 450 5 1, 251, 868 .5 

Pitecar f.... 88 1, 835, 178 E 985, 817 4 
Conveyors equipped with duckbills or other sel(-loading 

J ĩᷣ A 23, 163, 541 8.4 21, 505, 050 8.2 

Hand- loaded con veyors H 44, 973, 742 16.4 40, 100, 632 15.2 

Grand total loaded mechanically 274, 189, 132 100.0 | 262, 512, 729 100.0 


pM UU UU i. nq." I pq) t'nóa 00-0 C 


. 0. UN ww 
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TABLE 37.— Bituminous coal and lignite in the United States mined underground 
Së on strip pits and method of loading underground, in net tons, by States, 
in 194 


Mined underground us 
ran 
State p total pro- 
PPIDE | Hand- | Mechani- Total duction 
loaded ſcally loaded 

Ree TEE 1,890,819 4 7,021,205 | 9,324,515 | 16,345,720 | 18, 236, 539 
III US EE wq 207, 64444 207, 644 297, 644 
r ͤͥ enu a ³ A 3.880 — 3, 853 3. 8 
A/ ³ĩW¹¹¹ . ³ð 671, 824 408, 630 773, 472 1, 182, 102 1, 853, 926 
Sead 8 52, 811 3, 270, 182 4, 298, 019 7, 568. 201 7, 621. 012 
/// ²·¹ww y ae ete 10, 221 32, %% —6 32, 347 42, 568 
iir... 88 16, 909, 100 7, 105, 033 | 48, 997,059 | 56, 102, 092 73, 011, 192 
o AP A 8 13, 464, 089 1,141,295 | 10, 577, 227 | 11,718, 522 25, 182, 611 
te A 8 521,058 1,276, 401 248, 141 1, 524, 542 2, 045. 600 
Kangas REPRE EE 2, 055, 500 273,088 |............ 273, 050 3, 228, 559 
Kentücky.. liie o eue eet ee wens 6, 604,839 | 38,124, 714 | 24,773,383 | 62, 898, 097 69, 592, 436 
E Ae EE 217, 526 1, 335, 586 209, 591 1, 545,177 1, 762, 708 
RTE EE REESEN 72, 048 63, 656 125, 704 125, 7 
l!!! 8 3. 492, 302 490, 422 |...........- 490, 422 3, 052, 724 
Montana (bituminous).................... 2, 555, 205 82,240 | 1,787,743 | 1,869, 983 4, 425, 191 
Montana (lignite dd 1. 133 34, 055 6, 409 40, 464 41, 597 
New Mexico. ................ 2. lle c.c 1, 480 716, 861 765, 345 1, 482, 206 1, 483, 685 
North Dakota (ignite).......-.-...-.....- 1, 859, 674 119, 294 543, 351 662, 645 2, 522, 319 
6!!! A 8 13, 483, 789 6, 316, 567 | 12, 937, 079 | 19, 253, 616 32, 737, 435 
Oklahoma m wé oz 1, 628, 418 431, 650 848, 908 1, 280, 558 2, 908, 97 
Gl H MOVES VE 16, 500 16, 500 16, 500 
Pennsylvan aaa. 27,707,670 | 60,702,752 | 44, 554, 921 |105, 257, 673 | 132, 965, 343 
South Dakota (lignite).................... 21,412 3,033 du s coc cz 3, 033 24,445 
Penne 206, 163 3, 433, 706 2, 630, 539 6, 064, 245 6, 270, 708 
Texas (ignitei. 4 JBuſ1J11;!·⁰¹ů MIA De 79, 949 
II! ³ͤ¹wm y mn eae 719, 391 5,959, 672 6. 679, 063 6, 679, 063 
A EE A eek aes 308, 890 | 11, 623, 140 5,302, 963 | 16, 926, 103 17, 224, 243 
Washington 151, 811 502. 803 702, 630 , 205, 433 1,357, 244 
West Virginie 14, 246, 255 | 59,430,210 | 78, 358, 267 [137, 788, 477 | 152, 034, 732 
Il US aa 854, 024 149,612 | 8,843,339 | 8,992,951 9,917,575 

rr -....|109, 986, 865 205, 117, 733 262, 512, 729 |467, 630, 462 | 577, 617. 327 


MECHANICAL CLEANING 


The percentage of the total production of bituminous coal that was 
mechanically cleaned increased from 5.3 in 1927, the first year com- 
plete data were collected, to 25.6 in 1944 and remained at 25.6 during 
1945. (See table 14.) 

In the following tables coal cleaned at consumer-operated plants 
was tabulated in State where the plant was located. All coal cleaned 
at plants other than consumer-operated plants was included in State 
from which the coal was mined. 

Tables 38, 39, 42, and 43 include mechanical cleaning data on all 
coal mined in the United States except Pennsylvania anthracite. 
Tables 40 and 41 are on the same basis but do not include consumer- 
operated plants. There are no mechanical cleaning plants at lignite 
mines. 

Consumer-operated plants include plants owned by steel companies 
which receive coal from various mines (but usually from affiliated 
companies), clean it, and then consume it directly at the plant. 

Table 38 compares bituminous coal cleaned in 1942-45 by method of 
TET Both wet and pneumatic methods decreased in 1945 from 

Mechanical Cleaning by Types of Equipment.—The tonnage of 
bituminous coal cleaned by wet-washing methods was 130,469,739 
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net tons in 1945—a decrease of 6 percent from 1944. The quantity 
cleaned by pneumatic methods was 17,416,197 net tons—a decrease of 
15 percent. 

able 39 compares the number of cleaning plants and the net tons 
of cleaned coal, by types of equipment, for 1944 and 1945. During 
1945, 412 wet-washing and 83 pneumatic cleaning plants were in 
operation. Fifty-six tipples used both wet and dry methods at the 
same plant; deducting these duplications gives a net total of 439 
plants that cleaned coal in 1945—the same number as in 1944. 

Wet methods of cleaning coal include piston- or common-type jigs, 
Baum-type jigs, concentrating tables, launders and upward-current 
classifiers, and any combinations of these four methods. Baum-type 
jigs cleaned approximately 42 percent of the total coal cleaned by wet 
methods during 1945. 

Pneumatic methods of coal cleaning include air tables, air flow, 
air sand, and any combinations of these three methods. During 1945, 
air tables cleaned approximately 59 percent of the total coal cleaned 
by pneumatic methods. 

Mines served by cleaning plants, exclusive of those that ship to 
washeries operated by steel companies, produced a total of 214,258,070 
tons, or 37 percent, of the total bituminous output in 1945. In this 
same group of mines, 138,834,782 tons were mechanically cleaned; 
therefore, 65 percent of the coal produced at mines SE cleaning 
plants in 1945 was cleaned at the mine. The remainder of the output 
from these mines (35 percent) presumably represents the larger sizes 
commonly picked by hand. 

Table 40 shows total production of coal at mines with cleaning 
plants by methods of preparation in 1944 and 1945. 

Coal Cleaning by States.—The following States led in volume of 
of coal mechanically cleaned in the United States in 1945: Pennsyl- 
vania, 22.2 percent of total; West Virginia, 21.4; Illinois, 20.8; Ala- 
bama, 9.4; and Indiana, 7.5 percent. These five States accounted for 
81.3 percent of the total mechanically cleaned coal in 1945. Table 
42 shows the number of plants in operation, tons of clean coal, and 
percentage of State output mechanically cleaned in 1944 and 1945. 

Relation Between Raw Coal, Clean Coal, and Refuse.— For every 100 
tons of raw coal cleaned during 1945 at the mines, 85 tons of clean 
merchantable coal, on an average, were obtained, and 15 tons of refuse 
were discarded. Table 43 shows total production of mines with 
cleaning plants and results of cleaning operations, by States. l 

Methods of Mining at Mines Served by Cleaning Plants.—Mechani- 
cal loading, both in underground mines and strip pits, appears to be 
closely related to mechanical cleaning. Table 41 shows the mining 
methods at mines having cleaning plants. Production of coal from 
strip mines in 1945 was 109,986,865 tons (sce table 37), of which 
35,910,050 tons (33 percent) came from strip mines having mechanical 
cleaning tipples. Underground coal loaded mechanically in 1945 
totaled 262,512,729 tons, of which 129,733,226 tons (49 percent) 

assed through tipples 5 with mechanical-cleaning devices. 
Handloaded underground coal production in 1945 totaled 205,117,733 
tons, of which 24 percent passed through tipples equipped with. 


cleaning plants. 
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TABLE 38.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods, in the United States, in net tons of clean coal, 1942-45 


Change 

Method of cleaning 1942 1943 1944 1945 | I9 from 

(percent) 

By wet methods: 

a 111, 210, 109 114, 407, 591 |128, 390, 547 121, 418, 585 —5. A 
At consumer- operated cleaning plants.] 10,789, 749 | 9, 967, 184 | 10, 272, 142 9,051, 154 — 11.9 
Total wet methods 121, 999, 858 1124, 374, 775 |138, 662, 689 130, 469, 739 —5. 9 
By pneumatic methods —ꝛ 20, 187, 488 | 21, 201,074 | 20, 064, 440 | 17, 416, 197 —13.2 
Grand total......................... 142, 187, 346 145, 575, 849 |158, 727, 129 |147, 885, 936 —6.8 


TABLE 39.— Bituminous coal cleaned in the United States, by types of equipment 
in actual operation, 1944—45 


[Coal cleaned and plants operated by gongum n at mue washeries in Colorado and Pennsylvania 
include 


Plants 15 opera- Net tons of clean coal SE (percent of 


tion 
Type of equipment total 
1944 1945 1944 1945 1944 1945 
Wet methods: 

/// ( 216 219 | 74,174, 424 | 68, 608, 875 46.7 46.4 
Concentrating tables 11 13| 2,752,612 | 2,594,085 1.8 1.8 

Jigs in combination with concentrat- 
tabla escisiones 18 16 | 4,649,192 | 4,754, 311 29 3.2 

Jigs in combination with launders and 
upward-current classiflers........... 19 18 | 8,535,393 | 8, 454, 561 5.4 5.7 

Launders and upward-current classi- 
/ A 146 146 | 48,551,068 | 46,057, 907 30. 6 31.1 
Total wet methods - 410 412 |138, 662, 689 |130, 469, 739 87.4 $8.2 
Pneumatic methods 82 83 | 20,064, 440 | 17, 416, 197 12. 6 11.8 
Grand total!... 1 492 1495 |158, 727, 129 |147, 885, 936 100. 0 100.0 


1 Number of plants using both wet and pneumatic methods was 53 in 1944 and 56 in 1945. 


TABLE 40.— Total production of all coal at bituminous mines in the United States, 
having cleaning plants, in net tons, 1944-45 
[Does not include any estimate for mines that may ship to consumer-operated plants] 


Cbange 1945 
Type of equipment 1944 1945 from 1944 
(percent) 
Wet methods: 
A A 111,163, 648 | 104, 445, 160 —6.1 
Concentrating tables 2, 026, 953 2, 018, 364 —.4 
Jigs in combination with concentrating tables 5, 271, 277 5, 039, 409 —4.4 
Jigs in combination with launders and upward-current 
CIASSINGRS A ⁰ 8 13, 026, 722 12, 394, 420 — A 
Launders and upward- current elassiflers .. .......... 87, 864, 211 79, 567, 648 —9. 5 
Total wet met hodsssꝛ—ꝛ—ꝛ—ꝛ•—ꝛ 22 ee 219, 352, 811 203, 465, 001 —7.3 
Pneumatic methodſss 54, 578, 526 41, 386, 413 —13. 2 
iet, 8 273. 931,337 | 250, 851. 414 —$.4 
Less duplicat ions 111i... 40, 995, 557 36, 593, 344 —10.7 
Net total- o e el tea %ͤ K Ee 232, 035, 780 214, 258, 070 —8 0 
United States, total production 3_._............-----.--------- 619, 576, 240 577, 617, 327 —6.8 
Percent produced at mines having cleaning plants 37. 6 ai Diis ue 


. 1 Mines using both wet and pneumatic methods. 
2 For purposes of historical comparison and statistical convenience, figures include output of lignite and of 
anthracite and semianthracite outside of Pennsylvania. There are no mechanical cleaning plants at lignite 
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TABLE 41.—Method of mining at bituminous-coal mines in the United States 
served by cleaning plants, 1942-45 


[Does not include any estimate for mines that may ship to consumer-operated plants] 


«Total net tons produced from mines that move 


Change 


coal to cleaning plants 
Method of mining in use s aa 
(percent) 
Mined from strip pits..................... 28, 597, 289 | 30, 326, 426 | 32, 444, 227 | 35, 910, 050 4-10. 7 
Mechanically loaded underground......... 118, 917, 173 |125, 313, 683 |137, 926, 900 |129, 733, 226 —5.9 
Hand-loaded underground................. 70, 559, 424 | 67, 258, 305 | 62, 564, 653 | 48, 614, 794 —22 3 
KEE 218, 073, 891 |222, 898, 414 1232, 935, 780 |214, 258, 070 —8. 0 


TABLE 42.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods in the United States, by States, 1944-45 


(Coal cleaned and plants operated by GN e washeries In Colorado and Pennsylvania tn- 
u 


Output mechan- 
5 Net tons of clean coal ically cleaned 
State (percent) 


f 


1945 1944 1945 1944 


copes no | ene | cnm E ED | ES | rt fc 


E 


Alabama. A 55 53 | 14, 453, 892 | 13, 831, 185 77.1 75.8 
r ĩð2q 2 2 188, 558 158. 800 54.1 53.4 
T0) OQLU. MN 2 3 41, 877 71, 951 2.1 3.9 
e 8 7| 1,131,259 | 1,135, 679 13.9 15.0 
uses 5 55 | 32, 965, 139 | 30, 710, 862 42.9 42.1 
¡MU A y asninn 20 20 | 11,667, 478 | 11, 135, 525 41.7 44.2 
Fu ³ AAA ³ 5 5 | 1,672,834 1,588,125 49. 7 49.2 
LE e EE 20 20 | 8,374,636 | 8,043, 420 11.7 11.6 
Meuigss 1 1 17. 880 11, 949 12.8 9.5 
lll. os 11 11 | 3,525, 474 960, 031 73.8 74.3 
Mons cs oa 2 2 211, 692 302, 978 4.4 6.8 
oos. IM 2 3 95. 856 303, 470 5.5 20. 5 
h 10 10 | 6,362,939 | 6, 292, 400 18.8 19.2 
is AA 2 3 244, 010 239, 169 7.6 8.2 
A A A „ 13, 072 2 os 79.2 
Pennsylvania 1............................ 63 65 | 37, 349, 752 | 32, 880. 671 25. 6 24.7 
RK WEE d d 350, 229 114, 695 4.8 1.8 
A EE 3 3 | 2,064,798 | 1,682, 138 29.0 25.2 
|i Al PMID T 20 20 | 3,670,135 | 3,623, 548 18.8 21.0 
Washington 2 22 20 | 1,254,605 | 1,114,360 82.3 82. 1 
West Virginia e eebe e Aë e arre e 133 132 | 33, 083, 786 | 31, 671, 908 20. 1 20. 8 
TPO AA dioss rsie ns 3 439 4 439 |158, 727, 129 |147, 885, 936 25.6 25. 6 


t Includes some coal mined in Pennsylvania and cleaned in Ohio and a small tonnage mined in other States 
and cleaned at a consumer-operated plant in Pennsylvania. 
3 Includes some coa] mined in West Virginia and cleaned in Ohio and Pennsylvania. 
1 Sepre Ge plants using both wet and pneumatic methods of cleaning and 386 plants using only 1 
ing method. 
‘ Represents 56 plants using both wet and penumatic methods of cleaning and 383 plants using only 1 
cleaning method. 
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TABLE 43.—Result of operations at bituminous-coal-cleaning plants in the 
United States, by States, in net tons, in 1945 


— Máá———— | —aá—— . | —Ó— 


—————— —!u1 |—————————— | ——————MM— 


Tote aw 
coal move 
State to cleaning 
plants 
Alabama... e 17, 491, 649 
BC EE 7, 902 
As ³ðVòm 0 —ͤ 89, 047 
h/ / eesti ie ees tenes 158, 271 
TINO EE 36, 665, 264 
Ia 13, 084, 269 
CT WEE 2, 012, 288 
Fenree 9, 977, 020 
Menn S ue padcilmu tectis 14, 936 
Missouri. 3, 562, 191 
Montes EEN 321, 
New Mexico 322, 628 
OHIO EE 8, 247, 118 
Oklahoma „950 
Oe. 17, 979 
Pennsylvania ))ꝝ· . 27, 885, 389 
Tennesse „„ 130, 210 
Utah- RI ON 1,733, 274 
e A A 3, 896, 626 
Washington „363, 774 
West Virginſa . 35, 652, 955 
Total at mines only 4.............. 163, 128, 740 
Consumer plants / 9, 770, 627 
Grand total....................... 172, 899, 307 


Coal 
obtained 
In cleaning 
process 


13, 831, 185 
800 


114. 605 


9, 051, 154 
147, 885, 036 


Refuse 
resulting 
in cleaning 
process 


24, 203, 958 


25, 013, 431 


Rat lo of 
reſuse to 
raw coal 
(percent)! 


Yoani o 


NWWOODOW*1 DROS e e to O0 tO YD 


— — e be 
00 53 G9 — 


Tota) 
duction 
om mines 


that moved 
coa] to clean- 
ing plants 


1, 207, 045 
59, 998, 810 


214, 258, 070 


mm om e ñz—ͤ 2 


—— e e ge e e op e gr gr e 


! In Alabama (for example) for every 100 tons of raw coal cleaned in 1945, an average of 20.9 tons of refuse 
was discarded and 79.1 tons of clean marketable coal was obtained. 
3 Includes some coal] mined in Pennsylvania and cleaned in Ohio. 


3 Includes some coal mined in West 


irginia and cleaned in Ohio and Pennsylvania. 


* Includes all mechanical cleaning other than washeries operated by consumer steel companies. 
$ Includes central washeries in Colorado and Pennsylvania operated by consumer steel companies. 


COAL—BITUMINOUS AND LIGNITE 325 


DETAILED STATISTICS, BY STATES AND COUNTIES 


Detailed production and employment statistics are given in table 44 
for each coal-producing county in the United States from which three 
or more operators submitted reports for 1945. Statistics on counties 
with less than three reporting producers have been combined with 
data for other counties in the same State to avoid disclosing individual 
figures, unless permission to publish has been granted by the operators. 
Production of mines on the border between two States has been cred- 
ited to the State from which the coal was extracted rather than to 
that in which the tipple was situated. If the coal is mined from lands 
in both States, the tonnage has been apportioned accordingly. 

In this series the reported production is classified TE to the 
principal methods of distribution or use. Beginning with 1932, the 
series was expanded to include data on the growing volume of coal 
moving from mine to consumer by truck. For 1933-36 this tonnage 
was shown as “Commercial sales by truck or wagon.” In 1937 this 
tonnage was shown as “Truck deliveries, including local sales" (see 
Minerals Yearbook, 1939, p. 813). In 1938 the truck tonnage was 
shown as “Shipped by truck or wagon." The truck figures for 1933 
to 18 inclusive, and 1938 to 1945, inclusive, are reasonably com- 
parable. 

The data inthe present report, as in those published for many years 
by the Bureau of Mines, relate only to mines with an annual output 
of 1,000 tons or more. That fact should be borne in mind when the 
statistics in this report are compared with similar data compiled by 
State mine departments. Differences arise largely from variations in 
coverage by State reports, some of which include data for all mines 
regardless of size, and others only data for mines employing more 
than a specified minimum number, ranging from 2 to 10 men. 

Because of a change in method of reporting, statistics of average 
production per man per day for 1932 to 1936 and 1938 to 1941 are not 
precisely comparable with those for other years. For other years 
they were based upon the calculated number of man-shifts, obtained 
by multiplying the average number of men employed at each mine 
by the number of days worked at the mine. From 1932 to 1936 and 
1938 to 1941 the operators were asked to make, if possible, & special 
report of the number of man-shifts actually worked. The number of 
operators able to furnish this information was small. "These reports 
were utilized to improve the accuracy of the record. Otherwise, the 
man-shifts were calculated by multiplying the number employed 
underground and on the surface by the number of days worked by 
the mine and tipple, respectively. 
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STATISTICS ON LIGNITE IN 1945? 


PRODUCTION 


The output of lignite in 1945, exclusive of small mines producing 
less than 1,000 tons, totaled 2,668,310 net tons. As for many years, 
North Dakota was the chief producer, followed in order by Texas, 
Montana, and South Dakota. The North Dakota output comprised 
95 percent of the total production and that of Texas, South Dakota, 
and Montana together totaled 5 percent. 

The average value per ton was $1.55. Employees engaged in the 
production of lignite numbered 838 and the average output per man 
per day, based upon calculated man-days, was 14.26 tons. The out- 
put per man per day in the lignite industry is high when compared 
with other coal-mining operations in the United States because a 
large part of the total production (74 percent in 1945) is recovered 
from SEN pits where the daily production per man is much greater 
than in deep mining. Lignite mines reporting an annual production 
of more than 1,000 tons in 1945 totaled 65. 

According to the Federal Power Commission, the West North 
Central States consumed 668,636 tons of lignite in generating electric 


TABLE 45.—Summary of production, value, men employed, days operated, man- 
days of labor, and output per man per day at lignite mines in the United States 
in 1945, by States ! 


Mon- North South 


tana 3 Dakota Dakota Total 
Production (net tons): 
Loaded at mines for Shipment 2, 023, 257 5,360 2,107, 668 
Commercial sales by truck or wagon......... 3 41,597 430, 445 | 319,085 491,127 
Used by employees, taken by locomotives at 
tipple, and other uses ..... C (3) 4 47, 486 (3) 
Used at mine for power and heale rr est seas 
Total production: 1915 .. 41, 597 2, 522, 319 24, 445 
1011 EE 51,709 2, 366, 092 26, 827 
Value: 
Total: 1048. PF $09, 000 | $3,024,000 | $53,000 
ET EEN $113,000 | $3, 535, 000 $55, 000 
Average per ton: 19455. $2.38 $1. 56 $2. 17 
„„ A $2. 19 $1. 49 $2. 05 
Number of employees: 
Underground... 31 227 4 
Surface (including strip pits) ................ 9 530 11 
Total employees: 1945 40 757 15 
LU EE 55 826 28 
Average number of days mines operated: 
VE 196 226 259 
III A 8 173 213 177 
Man-days of labor: 19458... iio 7, 828 171, 251 3, 881 
Average output (tons) per man per day: 1945 $.. 5.31 14. 73 6. 30 


! Exclusive of small mines producing less than 1,000 tons. In 1944 tonnage from such mines amounted 
to 22,644 net tons, 

2 Includes output from Custer, Dawson, McCone, Richland, Roosevelt, and Sheridan Counties. 

3 Some “Other uses” included in “Commercial sales by truck or wagon.” 

* Includes some lignite made into briquets. 

* Based upon calculated man-days. 


3 Complled by J. A. Corgan and M. I. Cooke. 
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energy during 1945; the West South Central States consumed 39 
tons; and the Mountain States 338,130 tons, a large part of which 
was sub-bituminous. 

This report was prepared by the Bureau of Mines from an annual 
canvass of operators of lignite probes included in the areas mapped 
as “lignite” in Geological Survey Professional Paper 100-A, The Coal 
Fields of the United States. Sub-bituminous coal is not included. 


TABLE 46.—Production, value, men employed, days operated, man-days of labor, 
and output per man per day at lignite mines in the United States in 1945, by 
States and counties 


MONTANA 


NORTH DAKOTA 


Adam 60, 633 111 $1. 83 36 3, 973 110 315.26 
Bowman....................... 4, 11 2. 45 7 1, 050 150 4.28 
Burr!!! aon rra 414, 833 616 1. 48 74 16, 364 221 3 25. 35 
Borkeieh. -2.00 --000aaMenMMao 222, 382 1. 72 69 13, 973 203 15. 93 
¡A e o zoe 206, 709 277 1.34 32 7, 168 224 1 28. RA 
LDT o Ta ioc ( 8 4, 834 13 2. 69 6 1, 200 200 4. 03 
|t), AN 17, 700 44 2. 49 10 1, 698 170 2 10. 42 
Hettinger 20, 281 49 2. 42 15 3, 073 205 3 6. 60 
MoeKenzle...................... 5, 938 15 2. 53 1, 068 134 5. 56 
Lean 46, 605 115 2. 47 01 10, 835 178 4. 30 
Mere... 848, 455 1, 239 1. 46 60, 179 262 3 14.10 
Morton 21, 462 2. 66 27 5, 413 200 3. 96 
! ³˙ m 5, 500 9 1. 64 5 950 190 2 5. 79 
BUIE EEN 77,347 132 1.71 12, 883 258 6. 00 
Ve WER , 060 816 1. 49 111 29, 249 264 3 18. 74 
WIIllams 16, 881 38 2. 25 16 2, 176 136 7. 76 
Total North Dakota 2, 522, 319 3, 924 1. 56 7587 | 171,251 226 14. 73 
SOUTH DAKOTA 

8 2, 416 

2 400 

5 1, 065 

15 3, 881 
* «on | us | 3 19. 52 


1 Based upon “calculated” man-days. 
3 Output is obtained chiefly from strip pits in which production per man per day Is large. 
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METHODS OF RECOVERY 


TABLE 47.—Lignite mined by different methods in the United States in 1945, 
by States, in net tons 


i North 
Montana Dakota Total 

From underground workings: 
Mined by hand............................ .].-........ ] 12, 943 
Shot off the soli 40, 464 ,16 69, 665 
Cut by machines 11. : 623, 534 
Total underground........................ 40, 464 3, 033 706,142 
From strip ft. osea eee Im ruo ], 133 1, 859, 674 41 1, 962, 168 
Grand total production 41, 597 2, 522, 319 A 2, 668, 310 


1 A total of 16 machines was used—-13 “permissible” and 3 other types. 


NUMBER AND SIZE OF MINES 


The Bureau received reports for 1945 from 65 lignite mines (ex- 
clusive of mines producing less than 1,000 tons a year). Of the total 
output, 7 mines producing over 100,000 net tons each supplied 80 per- 
cent; 3 mines, with an output of 50,000 to 100,000 tons, 7 percent; 10 
mines, with 10,000 to 50,000 tons, 8 pe and 45 mines, producing 
less than 10,000 tons, 5 percent. orth Dakota, with 53, had the 
largest number of lignite operations; Montana was next, with 7 mines; 
And South Dakota and Texas followed, with 4 and 1, respectively. 
AS classification, by size of output, in the field as a whole is given in 
table 48. 


TABLE 48.—Number and production of lignite mines in the United States in 1945, 
classifled by size of output 


Mines 


Production 


Net tons 


Class S 
Number | Percent ercent 
Average | Of total 
per mine 
1 (100,000 tons and over)......................... 7 10.8 303, 254 79.6 
2 (50,000 and under 100.000 3 4.6 64, 322 7.2 
3 (10,000 and under 50,000 10 15.4 20, 315 7.6 
4 (Under 10,000 tons) 45 69. 2 3, 320 5.6 


3 


STRIPPING OPERATIONS 


Of the total 1945 production, 74 percent, or 1,962,168 tons, was 
produced from strip pits. Most of the stripping—that is, 95 percent 
of all strip-pit production and 70 percent of the total tonnage produced 
by the entire lignite industry —was done in North Dakota, where 
1,859,674 tons were produced by that method. The stripping output 
of operations in Texas, Montana, and South Dakota totaled only 
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102,494 tons. The number of men employed in stripping operations 
was 482, with an average output per man per day of 18.66 tons; the 
average number of days worked was 218. 

Detailed statistics for stripping operations in the lignite industry in 
1945 are given in table 49. 


TABLE 49.—Summary of stripping operations that produced lignite in the United 
States in 1945, by States 


North South 


Montana Dakota Dakota Texas Total 
Number of strip pit 71 tn 1 30 2 1 3⁴ 
Number of shovels, dragline excavators, and 
coal-loading machines 1 43 2 2 48 
Coal produced by stripp ing 1,133 | 1,859, 674 21, 412 79, 949 1, 062, 168 
Total value at mines $3,000 | $2,841,000 | $15,000 | $68,000 | $2,957, 000 
Average value per ton $2. 65 $1.53 $2.10 $0. 85 $1.51 
Number of employees: 
AM Se re se Rims 2 282 11 19 314 
lll! ³⅛Ü¾ sae 161 . 7 168 
Total occ ³˙Ü51 ⅛ĩ;ve nid ee ete 2 443 11 26 482 
Average number of days mines operated......... 135 220 295 158 218 
Man-days of labor eee 27 97, 573 3, 241 4, 096 105, 180 
A verage tons per man per day . 4. 20 19. 06 6. 61 19. 52 18. 66 


1 Includes some pis in which stripping is done by hand. 

2 In some cuses the same equipment was used for stripping or excavating and for loading coal; this duplica 
tion has been eliminated. In some cases coal was excavated by machine and loaded by hand. 

3 Based upon calculated man-days. 


IMPORTS AND EXPORTS ‘ 


TABLE 50.—Bituminous coal! imported for consumption in the United States, 
1944-46, by countries and customs districts, in net tons 


1944 1945 1946 1944 1945 1916 
COUNTRY CUSTOMS DISTRICT 
North America: Aidan 19, 90 2, 929 
Canaäla 2-0-2- 631, 988 |466, 565 | 434,130 || Chicugo...........--..-.]|.-.-....- C 
NFP) „Vb E Danis... 340 491 548 
South America: Duluth and Superior. 166 327 135 
Chile.. o „ Los Angeles S GE 
Colombia .. BH Mauine and New Hamp- 

III 8 rl IA SIM 108, 709 [105,020 | 133, 039 

Europe: Michigan................] ) i 
Poland and Danzig 538 || Montana and Idaho 430, 734 [276, 055 [ 242, 668 
S Su RR uus J AO || NEW O AAA 1, 263 731 550 
United Kingdom 1, 221 577 EE Gregg... wv st BTO. AA ER 
Oceania: Philudelphia 806 1. sss 8 
Australia. acc 8 IIR CA SA A A B. EE 
New Zealand. .........]........ EE St. Laurence 97 92⁵ 
Africa: Unjon of South San Frnnciscog ---...- 1133 
Aries 26 3 12 i| Vermont . 786 1, 528 
—————|| Virginia...............-.-].-.-...- IST aeos 
633, 689 467, 473 | 434, 680 Washington.............- 71, 243 | 83,643 52, 164 
— Wisconsin.. 62 150 


633, 689 467, 473 | 434, 680 


II — d 
1 Includes slack, culm, and lignite, 
3 Less than 1 ton. 


Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the U. 8. 
Department of Commerce. 
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TABLE 51.—Exports of bituminous coal to Canada and Mexico, the West Indies 
and Central America, and ‘‘overseas’’ destinations, 1942-46, in thousands of 
net tons 


“Overseas” (all other countries) 


West New- 
Indies | found- 
Can- | and |land, Mi- 


ada N 
Year and m quon. South 
Mexico| A mer- muda, SPE Europe] Asia | Africa | ania 
ica ! Green- 
land, 
and | 
Iceland 
AA 21,017 
1171710 24, 272 
1041. ooo corse see 24, 369 
o 21, 581 1, 08 0 
EE A 21, 882 201 878 37 | 19, 064 


Includes Bahamas and Panama. 
3 Less than 1,000 net tons. 


TABLE 52.—Bituminous coal exported from the United States, 1944-46, by 
countries, in net tons ! 


Country 1944 1945 1946 
North America: 
Bermuda... ³ 6, 873 8. 234 2. 555 
E G ⁰·⁰-B r k. 24, 366, 929 21, 578, 281 21, 879, 705 
Central Amcrica: 
British Honduras 38 424 7 
Costa Rica. PODES 2, 551 26 62 
ElSalvador coc woe oe in oe oe ewe IE 96 7] 77 
Guatemala... occu s eec il & 172 190 253 
HIGH GUIS. hee Sues pe usce i t 619 400 262 
TORE OR I e A 8 48 3 10 
Panama: 
Ganal Zone tas t 53, 626 25, 667 9, 554 
Republic 0b . A 13 12 &) 
“..,... EE 1,170 940 4,119 
1% ĩ˙à½ oe oa EES 2, 981 2, 629 1, 655 
N pu oundiend and Labrador 149, 050 181, 663 183, 212 
West In 
Beh. 
Barbados... coelo O 3, 572 2, 006 1, 269 
Jamaica dis a ele es, wh ten uae ee ue 46, 741 38, 102 65, 64 
Trinidad and Tobago 73, 739 110, 252 68, AR 
Other Fish. 8 4, 002 2, 318 24 
J ͥ ³⁰¹wümA x 148, 559 99, 706 99, 75s 
Curacao (N. WII 347 971 #3 
Dominican Republte, 1, 985 971 l 3,175 
Frenchi o esci tuee tal a 88 20, 469 13, 661 5, 504 
Hill: catas sae ⁊ y did. Ri Los do a 36 A 


24, 882, 616 22, 068, 562 22, 295, O89 


i177; A AN 196, 165 313, 784 486, soo 
Ill rS 26, 571 5, 240 25. 211 
Pon e 289, 434 665, 112 1, 083, 379 
EES 15, 901 6, 359 17, 372 
Falkland Isiandz— ꝛ . 94 . 
E jj A EE e 4, 345 2, 218 577 
E PEE I EEE ENO oh aoe ool 46, 944 86, 879 1 455 
Othe South America .............................. 211 821 n 787 
579, 755 1, 080, 519 1, 722, 593 
eae, — A ed 

Europe: 
6’ ] ⅛ AA ⅛ð-wmͥ. ömk wk EE 4. 698 1,603 
Belgium and enden. 8 436, 644 87S, 373 
F ͥͥ˙·6¹⁶ - ²⁰⁰m! ß 199, 244 1, 053, 506 


See footnote at end of table. 
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TABLE 09—Bituminous coal exported from the United States, 1944-46 by 
countries in net tons '—Continued 


Country 1944 1945 1946 
Euro Continued 
TON CC PEARCE 624, 378 5, 092, 481 
Gibraltar: EE IA 144, 603 
ipo o. MOM NOM Die eh eed ete Pelee eos 8 37, 851 91, 676 
/ ee eee ee WEEN 1, 102, 351 4, 687, 950 
Netherlands Jr ðͤ v 433, 773 , 607, 
PJV§/ẽép e ͥ ðꝙ⁰ ...... y 353, 610 744, 277 
POP teal sooo es i eee eee km oe aces ee 213, 370 344, 746 455, 024 
DEE > HZ DEE 
Sweden foc toes sce aga E 8 134, 496 860, 854 
Bwitrer “““... 8 98, 787 307, 586 
V! d EE DOO E v m 
United Kingdom- EE 49 I 
Other p p ̃ñ . cone 268, 481 
218, 226 3, 918, 038 16, 064, 619 
SaaS ll _ ee 
Asis: 
9 e CT c "aar P 58, 940 
eU E A cM w . RIO 88, 321 
ee? ie ⁰⁰⁰yd E my 14, 494 
lh A A O AAA 8 39, 696 
Gh.; 8 35 26 11 
35 26 201, 462 
A A 
Africa: 
EEN rege 279, 480 561, 830 551, 350 
British West llt. 8 55 
C C ³˙¹ ĩð A a dM, 20, 748 12,585. 1... XT 
Cape Verde IslandaꝛůꝛAꝛů—in 13, 962 7, 620 A Bee 
French West Atrien nn 67, 229 , 
Madeira Islands. ee 9, 073 14, 123 27, 838 
Morocco 
Krone... noo EE ete ke 8 76, 348 47,031 
Sill edel 8 25, 693 5, ö 8 
111111 ³ AA ĩð2—³A 8 2, 753 70, 245 99, 931 
Other Ee ere e 6 
351, 716 872, 904 877, 744 
Oceania RA A RE 10, 555 37, 487 


— — 
— 


 _ _ >> E _  _ —— ¡y?í_ _ ______—_ —— — 
26, 032, 348 27, 946, 604 41, 198, 994 


1 Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which 
aggregated 1,559,335 tons in 1944, 1,784,956 tons in 1945, and 1,380.514 tons in 1946. 


TABLE 53.—Bituminous coal.exported from the United States, 1944-46, by 
customs districts, in net tons 


Customs district 1944 1945 1946 

North Atlantio: 

Maine and New Hampshire........................ 11, 009 12, 087 33, 405 

Massachusetts. "A NECEM 8 l 1,691 

New York oe AAA 26, 164 36, 027 701, 602 

IT EE 307, 671 1, 160, 647 2, 482, 437 

5 Island: EE Seat ea Nee ers UC ICA URN 73 
Sout tlantic: 

lh. 8 168, 541 2, 264, 127 6, 459, 560 

North OC a A lo e Cee oe wow eee 8 4,501 

h ³oð¹w-w-w- - yd ⁰ ee eee we 294, 753 1, 369, 553 

U eee Ee i 1, 021,447 1, 643, 106 4, 428, 458 
Gulf Coast 

FIOFH UB. uc a ee —( 88 286, 731 982, 251 1, 363, 403 

EE, eee ak eas 89, 128 633,911 

Mobile- ͥ eege 57,716 347, 207 i 

New Orleans............ wisis n cd M oculo 25,910 19, 650 20, 129 

Ba bind b ↄ ↄ ↄð d AA 531, 302 
Mexican border 

7 8 1,612 2 33 

EE ec 21 27 


793065—48——23 
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customs districts, in net tons—Continued 


Customs district 1944 1945 1946 
Pacific Coast: 
Los Angeles iia aa ((( 334. 727 
CPU ⁰Au(hkAſͥdͥſdſddſſdfſſſyrhſ́hſſrTEhhyy eth eae eee auton oad 138, 019 
ess 82 164 92 
Ban Fanes ese RHET eke aw dE 300 14 15 
Wine... ehacsRe EE .wrE SEE 640 1,020 92, 037 
Northern border: 
Hull. cA A EPOR Ic di LE DE 1, 696, 135 1, 413, 882 1, 580, 304 
ODICARO NEE 1, 582, 563 , 981 1, 199,033 
((C ⁰ ˙m h 7, 478 15, 555 30, 360 
Duluth and Super io . Lll... 365, 798 273, 300, 414 
ei. 1, 821,036 2, 297, 837 2, 369, 744 
Montana and Idabooooooooo LLL eee eee 48 
O AN EEN 12, 094, 748 10, 825, 722 10, 433, 083 
Rochester. od ds a sde 3, 318, 098 3,155, 747 2, 899, KO 
St. rene 8 3, 227, 283 2, 523, 021 2, 876, 940 
r ]0»]ꝛ˙ðið = n aL CA. 5, 049 , 263 2, 517 
WISCOUSI e oo ur oo ew dL mice ͤ Lacu I LINE 125 468 538 
Miscellaneous: 
Alaska AA y y 5, 387 78 413 
III! EE levees SERES 70. 346 
Hi. ³ð on ͥ⁰ͥͥ⁰ y GE 5, RA 
i y ⁰⁰⁰ ⁰ 4, 356 3. 381 
Fe ĩ⁵ð.ꝗ ⁵ y ͥ DEER 4 
III ⁰ↄͤ0⁵A A een ² ↄ ⁰¶⁰Zyd yd y v eme 12, 298 
26, 032, 348 27, 946, 604 1 41, 198, 994 


1 Includes 8,824 tons, representing export shipments (except by alr) individually valued under $25, data 
for which are not separately classified by customs districts after January 1, 1946 


TABLE 54.—Shipments of bituminous coal to noncontiguous Territories, 1944—46 


1946 
Territory 
Net tons Net tons Value 
Alaska: 

Anthracite................ 

Bituminous............... 7, 865 $111, 451 
Hawaii 259 7. 174 
Puerto Rico. ................. 11, 526 73, 121 
Virgin ENT EE, EE 8 53,771 361, 170 


WORLD PRODUCTION 


TABLE 55.— World production of coal and lignite, 1939-46, by countries, in thou- 
sands of metric tons ! 


[Compiled by B. B. Mitchell] 


Country! 1939 1940 1941 1942 1943 1944 1945 1946 
North America: 
Canada: 
Coal... 10, 985 12, 635 13,018} 11,591] 14. 201 13. 884 14, 765 
Lignite.............. 3, 004 3, 208 4, 096 4, 610 1, 245 1, 391 1, 3x1 
Greenland............... (1) 6 5 7 7 8 
Moxico.................. 628 816 914| 1,025 904 915) 0) 
United States: 
Anthracite (Penn- 
sylvania).......... 46,708| 46, 706 54,728] 55, 015 57. 789 49, 850 0) 
Bituminous......... 355,445| 415,336 525. 048} 532, $ 559,720) 521, 6821 482. 620 
Lientte 0.a... 2,760} 2,606 2,659} 2,494) 2,317 2 421 
South America: 
Argentina .. (5) (5) 5 81 (3) (3) (3) 
Brazil... een eee sechs 1, 047 1, 049 1, 354 1, 556 1, 433 1. 5010 $1,252 
Chili. css 1, 609 1, 639 1, 782 2, 032 2, 047 1, 827 1, 740 
Colombia................ 340 521 415 476 499| () () 
I 108 153 150 187 173 201 
Venezuela 3 5 9 11 7 4 


See footnotes at end of table. 
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TABLE 55.— World production of coal and lignite, 1939-46, by countries, in thou- 
sands of metric tons '—Continued 


Country ! 1939 1940 1941 1942 1943 1944 1945 1946 
Europe: 
Albanta: Lign ite 2 1€ 20 20 20 10 5 5| (9) 
Austria: 
TEE 217 228 226 225 214 196 72 104 
Lignite.............. 3, 533 3, 614 8, 537 3, 523 3,646 3, 674 2, 066 2, 330 
Belgium................. 20, 843]  25,509|  26,608| 24, 929  23,743| 13, 505] 15, 718 22, 779 
Bulgaria 
Ligne. . 218% 27% 229 2781] 2 %% 237 28681 o 
Czechoslovakia: 
Coal... 18,691] 20, 820 20. 930 22. 635 24. 500 23,159] 76,019] 14,153 
Li 9155 5 18, 614] 21, 476 21, 6233 3, 316 28, 750 26,112} 78. 238 19,417 
Denmark: Lignite.......]......... 200 1, 000 1, 800 2,600 2, 200 2, 320 2, 
PTT; 8 120 118 155 167 186 206 216) (3) 
Faroe Islands: Lignite... 8| (3) (2) (3) (3) (3) (3) (3) 
diri ] 40,147| 39,323] 41,849] 41, 869 40. 531] 25,241 
OI“. , , , , e , 
Lignite. ............. 1102| 1,661] 2,008 1, 9580 1,896 1.3860 35,061; 49, 500 
Germany: 
G 187,945} 240,101] 243,607] 251, 970 (3) (3) (3) $151, 066 
Lignite 210, 0390 22, 9460 234. 996 244, 6433 (1) (3) (3) * $ 63, 027 
Greece: Lignito.......... 139 250 180 365 370 190 70 (3) 
Hola 5 1, 107 1. 207 1,301 1, 250 1, 376 722 
08l S t , , , , , 
rea emita .. 9,518| 10, 306 11, 208 11,720 11. 200 9.000 4.021 { 5, 630 
taly: 
(er EE 2, 024 2,282} 2393 2, 522 4390 ( 612 1. 180 
Lignite 1, 099 2, 109 2,0300  2,306| 1, 9344 (3) 7 1, 496 
Netherlands: 
Coal... [ 12,861] 12 145 13, 3560 12, 330 12, 497 83, 313 5,085] 8,314 
e — FF 197 199 199 281 383 243 130 499 
oland: 
o eg e e 10 65, 536| 10 77, 077| 1* 76, 343| 10 83, 972| 1°91, 362| 1* 87, 389 27, 3660 47, 288 
Lignite. . .. .......... (3) (3) (3) Q) (3 (3) (3) 857 
Portugal: 
S 299 369 435 438 403 426 436 € 369 
Lignite.............. 35 64 84 108 106 127 146 135 
Rumania: 
o 286 297 264 285 300 202 6125) (3) 
Lignite....... ...... 2,179 2, 384 2, 195 2, 367 2, 604 2,069} 1,625) (5) 
Coal... EE d 6,606! 8.862) 8 763 9, 257 9, 591 10, 485 10. 6360 10, 749 
Lignite.. ........... 194 569 793 1, 106 1,112 1, 202 1, 305 1, 330 
See (Sptisbergen):: 625 565 (9 (3) (3) Q) (3) h 63 
Sweden 444 498 557 582 557 570 615| (39 
dro 3 8 72 184 157 71 
Oa l... 7 
Linie ON 8 27 75 740 311 179 
U. S. S. R.: 
Eet 134, 500 148. 700 146, 800] 90. 000| $ 131, 400] * 118, 000} * 145, 000] $ 160, 000 
5 it ale, MEM (i) 15,900] (3) (2) (3) (3) (3) (3) 
D om: 
Great Britain... 235,051| 227,898| 209,656| 206,901| 197,615| 184,322] 172, 347|! 131, 164 
Northern Ireland: 
Coal............. (3) (5) (3) 3 (6) (*) (8) (3) 
Lignite (3) (5) ] 1 2 A Q9) 
xugo Aria: "m 
———— € - 314 3 3 3 
der NES H Sch 33,170  7,310| 1 1 1, 160 (9 (3) (3) d 
sia: 
British Borneo. ......... (5) (3) (2) (2) (2) (9) (3) (3) 
anchura) 
an : 
Coal... 38, 210 46, 481] 58. 426 65, 267 1 5, 995 154,425 6 (3) 
Lignite.......... 331 346 397 419 ' (3) 3) (3) 
Formosa (Taiwan).. (2) (2) 2, 886 2,311 1 (3) 63 * 1,200 
Federated Malay States. 448 7944 (5) (2) 1 d 3) ! 
I. 28, 2144 209, 860 209, 937“ 20,906] 25, 921] 26,546) 29. 635 209. 747 
Indochina 
Peni ————ô es ED ) 2,329) 1. 243 1,020 537| o (2) 
Iran 9.........-.-.......| (5 75 92| 90 82 69 108| 0 
Japan: : 
289 . Hm 52, 400  57,309|  55,602| 54. 179 55. 539 49,335) 22,371! 22. 500 
Lignite ene 195 298 40 Lem Asa 2304 1,643) 2319 
Karafuto— Q 0) (2) (2) o @) G) " 
Korea (Chosen) 4. 4811 (5) ij (3) (2) 7,019 0) 


See footnotes at end of table. 
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TABLE 55.—World production of coal and lignite, 1939-46, by countries, in thou- 
sands of metric tons '—Continued 


Country ! 1939 1945 1946 
Asia—Continued 
Netherlands Indies...... 1, 781 (3) 73 
Philippine Islands....... 47 (3) 20 
Syria and Lebanon: 
Lignlte................ 1 2 (3) 
Turkey: 

Goal. 2, 696 3, 720 3, 830 

L ae Salts atic Ges bse Soc 151 721 508 

Lig .: O o |o 

ca: 
Algeria: 
So 19 162 215 
Lignite.............. (3) 
Belgian Congo: Coal 27 45 (3) 
Madagascar. u . 3 (3) 
Morocco, French........ 116 179 
Nigeria.................. 311 (3) (3) 
Portuguese East Africa.. 8 12 (3) 
Southern Rhodesia...... 1. 118 1, 660 1, 613 
Tunisia: Lignite......... 2 69 
Union of South Africa... 16, 890 23, 554 23, 635 
Oceania: 
Australia: 

New South Wales... 11, 376 10, 402 
Desiree 1, 339 1, 661: 
asmania........... 99 151 

Victoria: is pies 

Coal. 371 251 

Lignit e 3,710 5. 538 

Western Australia... 552 

New ee TM 980 
Gall 8 „061 

Lianite— 1, 319 1.509 2, 302 

Total, all grades. ..|1, 647, 000!1, 799, 000!1, 854, 000|1, 883, 000|1, 713, 000 (3) (3) (3) 
Lignite (total of items shown 
above)...........-.........| 287,000, 302, 000 317, 000 323,000! 279,000 (3) (5) (4) 
Bituminous coal and anthra- 
cite (by subtraction)....... 1, 360, 000.1, 497, 000|1, 537, 000 1, 560, 000 1, 434, 000 (3) (3) (5) 


1 Coal is also mined in Italian East Africa, but production figures are not available. 

§ Estimate included in total. 

3 Data not yet available. 

$ In addition, the following quantities of asphaltite were produced and used as solid fuel in the years: 1939, 
1,320; 1940, 9,117; 1941, 16,646; 1942, 56,387; 1943, 105,625 tons; data for later years are not available. 

$ Production of less than 1,000 tons. 

$ Estimate. 

* May to December, inclusive. 

Western Germany. 

* Includes Northern Territories and Sub-Carpathia; in addition, beginning in 1941, includes Eastern 
Hungary and Transylvania; and beginning in 1942 includes Southern Territories. 
x Includes that part of Germany which is under Polish Administration (east of the Oder and Misse 

vers). 

u Exports. 

18 January to September, inclusive. 

18 Estimated production of Croatia only. 

14 ER to June, inclusive. 

18 Free China. 

10 Fiscal year ended March 20 of vear stated. 

17 Preliminary and subject to revision. 

u Production of Government mines only. 
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GENERAL SUMMARY 


RODUCTION of Pennsylvania anthracite in 1946 totaled 60,506,- 
H 873 net tons, a gain of 10 percent over the output in 1945. The 
increase in production is attributable to several factors: (1) A 
more plentiful supply of labor, (2) less costly labor disturbances in 
1946 than in 1945, and (3) the lifting of Government restrictions on 
mining equipment, which enabled the operators to obtain necessary 
supplies more readily. Of the total production, 63 percent was ob- 
tained from deep mines, 21 percent from strip pits, 14 percent from 
culm banks, and 2 percent from the rivers and creeks draining the 
anthracite fields. The output of 12,858,930 tons from strip-pit 
operations was the highest on record, and tonnage of anthracite 
loaded mechanically underground reached a peak of 15,619,162 tons, 
both reflecting the ability of the producers to obtain equipment and 
supplies more readily. A strike of the anthracite miners in June 
caused a loss of 1,600,000 tons for the year, compared with a loss of 
3,500,000 tons due to a strike in May 1945. The industry operated 
271 days against 269 days in 1945. Exports reached a peak of 6,506,- 
829 tons; the large increase over 1945 is due principally to the heavy 
shipments of Buckwheat Nos. 4 and 5 sizes to Europe. 
thracite was distributed widely during the 1945-46 coal year. 
Of the total shipments from mines, 89 percent was destined to the 
New England and Middle Atlantic States, Maryland, Delaware, and 
the District of Columbia; other States received 4 percent. Shipments 
to Canada and other foreign countries accounted for 7 percent. 
Statistical Trends.—Tables 1 and 2 present pertinent statistical 
data on the Pennsylvania anthracite industry. 
349 
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TABLE 1.—Salient statistics of Pennsylvania anthracite industry, 1942-46 


1942 1943 1944 1945 1946 
Production: 
Loaded at mines for shipment: 
Breakers net tons. 51, 173, 7560 1 50, 812, 873) 53,067, 227 45, 249, 7060 50. 115, 427 
Washerle ss. do 1, 957, 926] 12, 401, 065 3, 492, 187 2, 551, 426 3, 106, 521 
Dredeen oooooococccccccon do 778, 019 821, 899 1, 081, 156 741, 319 886, 639 
Sold to local trade and used by em- 
DEE net tons. 4,059,403) 4,233,732, 3, 765, 641] 4, 273, 864 4, 435, 536 


ploy 
Used at collieries for power and heat 
net tons. 2, 358, 625 2, 374, 051 2, 295, 152] 2, 117, 5944 1,962,750 


Total production — do....| 60, 327, 729 60, 643, 620 63, 70 


; 1, 363) 54, 933, 909) 60. 506, 873 
Value at breaker, washery, or dredge...... $271, 673, 000) $306, 816, 018) $354, 582, 884|$323, 944, 435 8413, 417, 070 
Average Sales realization per net ton on 
breaker shipments: 
Domestic: 
Lump and Broken $6. 03 $6. 77 $7.47 $8. 02 $9. 23 
EE EE $6. 24 $6. 96 $7. 56 $8. 13 $9. 38 
„ he ro Loc LC $6. 26 $6. 96 $7. 57 $8. 10 $9. 40 
Ghent reae $6. 28 $6. 97 $7. 58 $8. 12 $9. 42 
PCO e A $4. 85 $5. 48 $6. 11 $6. 62 $7.79 
Total domestic $6. 05 $6. 76 $7. 38 $7.93 $9. 21 
Buckwheat No. 1.....................- $3. 46 $4. 00 $4. 52 $4. 79 $5. 53 
Buckwheat No. 2 (Rice $2. 63 $3. 12 $3. 59 $3.91 $4. 52 
Buckwheat No. 3 (Barley)............ $1. 89 $2. 25 $2. 53 $2. 65 $3.11 
Buckwheat No. 4444. $1.17 $1. 55 $1. 82 $1. 85 $2. 09 
Other eiert Silt) ER $0. 83 $1. 13 $1. 39 $1. 58 $1.90 
Total steam......................... $2. 58 $3. 02 $3. 42 $3. 56 $4. 08 
Total all sizes $4. 79 $5. 38 $5. 91 $6. 26 $7. 25 
Percent by sizes in total breaker shipments: 
Domestie: 
Lump and Broken 0.3 0.4 0.3 0.3 0.3 
EE §.2 7.1 7.1 6.5 6. 3 
BIOVE uS ed v 23. 6 22.4 21.9 21.7 22.0 
Ghent... 24.9 24.5 25.2 25. 5 25.8 
lul TR OPE y E TE 9.6 8.7 8.3 7.8 7.4 
Total domestic 63. 6 63. 1 62. 8 61.8 61.8 
Steam: 
Buckwheat No. 1...................... 14.5 14.2 14.2 14.1 13. 9 
Buckwheat No. 2 Goen 33 8. 0 8. 3 8. 5 8.1 7.8 
Buckwheat No. 3 (Barley). ........... 9.6 9.9 9.7 9.9 9.8 
Buckwheat No. 4.....................- 3.3 3.0 3.1 3.6 4.0 
Other fetus nie ITA 1. 0 1. 5 1.7 2. 5 2. 7 
Total steam. ............... cl LLL. 36. A 36. 9 37.2 38.2 38.2 
Producers’ stocks 3.............. net tons 798, 000 329, 000 445, 000 130, 000 251, 168 
ports ERU RR 0.... , 439, 000 4, 139, 000 4, 186, 000 3, 691, 000 6, 506, 829 
e 0.... 140, 000 166, 12, 000 4 9, 556 
Consumption (apparent) 0....| 56, 500, 000] 57, 100, 000 59,400,000| 51,600,000| 53, 900, (0 
Average number of days workedNqd 7 202 gd 
Man-days lost on account of strikes and 
Sekt 8 279, 641 (5) (4) (9 » 
Number of men on strike during year...... 26, 631 (9 : (9) ( 
Average number of men employed 82, 121 79, 153 77, 591 72, 842 78, 145 
Output per man per day........ net tons.. 2. 95 2. 78 2. 79 2. 79 2. 84 
Output per man per year Óleo. 705 751 815 751 770 
Quantity cut by machines do....| 2,285,640) 1,624,883] 1, 336, 082 1,210,171 1, 232, 828 
Quantity mined by stripping....... do.... 9, 070, 933 8, 989, 387 10, 953, 030 10,056, 325 12, 858, 930 
Quantity loaded by machines under- 
n! net tons. 14,741,459) 14, 745, 793] 14, 975, 146} 13, 927, 955 15, 619, 162 


Distribution: 
Total receipts in New England °’ 


net tons.. 5, 974. 000 5, 722, 000 6, 222, 000 5. 081, 000 5, 643, 076 
Exports to Canada . . d0. . 4, 418, 000 4, 097, 000 4, 144, 000 3, 303, 000 4, 513, 637 
Loaded into vessels at Lake Erie $ 

net tons.. 575, 000 661,000|  1,066,000| 1,234,000 1, 112, 995 
Receipts at Duluth-Superior ?... .. do.... 222, 000 302, 000 $80, 000 766, 000 639, YUU 


gege 
1 Small quantity of washery coal included under Breakers.” 
3 Anthracite Committee. 
3 U. 8. Department of Commerce. 
4 Data not available. 

" SES of Massachusetts, Division on the Necessaries of Life; and Association of American 
$ Ore and Coal Exchange, Cleveland, Ohio. 
7 U. 8. Engineer Office, Duluth, Minn. 
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Anthracite Institute.—The Anthracite Institute expanded its re- 
search program on different phases of the utilization of anthracite at 
its new laboratory at Wilkes-Barre, Pa. (See details under Research.) 
Representatives of the institute appeared before various Government 
agencies in opposing the extension and infiltration of natural-gas lines 
into the anthracite markets. The Anthracite Institute Dealer Schools, 
suspended during the war, were resumed; subjects discussed included 
competitive fuels, draft and combustion, heating controls, air condi- 
tionmg, merchandising, and public relations. The Anthracite Insti- 
tute Weekly Bulletin presented ably, to the industry &nd public, dis- 
cussions and comments on matters of interest to those concerned with 
anthracite. 

A new era in the development of employer-employee relationship 
in the anthracite industry was ushered in with the inauguration of 
meetings of the supervisory forces of anthracite-producing companies 
and representatives of local offices of the United Mine Workers of 
America to discuss anthracite problems. The meetings were held at 
the institute building in Wilkes-Barre. Similarly, the formation of 
the Producer-Retailer Committee has promoted a closer in lustry 
marketing relationship between operators, wholesalers, and the coal 
merchants. | 

Anthracite Committee.—The Anthracite Committee, supported by 
producers representing a large percentage of the total anthracite out- 
put, kept the industry well informed on “bootleg” mining operations 
&nd compiled current data on production, employment, requirements, 
and other important phases of the industry. "The standard anthracite 
size specifications issued by the committee, and effective January 14, 
1946, are given in table 3 of the 1945 issue of this chapter. 

Labor Relations.— Early in May 1946 the anthracite producers and 
the United Mine Workers of America convened to discuss & new wage 
agreement to supersede the one that was to expire at midnight May 30. 
An agreement was not reached on the expiration date, and in the 
absence of a contract the miners failed to report for work on May 
31. A new contract was consummated on June 7, and all mine work- 
ers were directed to return to work on June 10. 

The agreement represents a number of gains for the mine workers 
among which were the following: Annual holidays were increased 
from six to eight, the additions being February 12 (Lincoln’s birth- 
day) and October 29th (Mitchell Day). Mitchell Day has been 
observed for a number of years, but previous contracts have not 
provided that it be a time and one-half holiday. In addition to the 
aforementioned holidays, January 1, May 30, July 4, Labor Day, 
Thanksgiving Day, and Christmas Day are recognized holidays, 
and when worked the employee shall be paid rate and one-half. Con- 
tract workers received an increase of $1.295 per start. "Travel time 
for inside employees was increased from $1.132 for a 45-minute period 
to $1.339. Rates for strip-pit employees, outside men, inside com- 
pany men, consideration miners, and laborers were increased 18% 
cents per hour, or $1.295 for a 7-hour day. A health and welfare 
fund was provided by the assessment of 5 cents per ton on each ton 
of coal mined for sale or company use. In administering the fund 
the contract provides for three trustees, two of whom are to be 
appointed by the president of the United Mine Workers of America 
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and one by the operators. Vacation pay was increased from $75 to 
$100, with the 1946 vacation limited to 4 days, July 4 to 7, inclusive. 
The 6-day week agreement of voluntary work negotiated in January 
1943 was rescinded; the basic work week is 7 hours 5 days a week, 
and the sixth day is a voluntary workday. The contract is an open 
one, and at any time after the date of execution either party may 
have the contract reopened bv giving 10 days' written notice request- 
ing a conference. At the end of 15 days, after the beginning of such 
negotiating conference, either party may give to the other notice in 
writing of termination of the agreement, to be effective 5 days after 
the receipt of such notice. 

The anthracite industry, although not involved in the bituminous- 
coal strike of November 21-December 7, 1946, inclusive, did lose 
approximately 60,000 tons production in an unauthorized walk-out 
of 10,000 miners on November 21-22. The men thought that John 
L. Lewis, president of the United Mine Workers, had been jailed 
because of his dispute with the Government and, when this impression 
proved erroneous, returned to work. 

Employment.—The pressing problem of employment in the anthra- 
cite industry, which began in 1942, was greatly relieved in 1946 when 
the average number of men employed totaled 78,145, compared with 
72,842 men in 1945. These data do not include men working in 
“bootleg” holes; for employment in this type of mining see table 15. 
Statistics on employment in recognized operations are shown in 
tables 28 and 29. 

Research.— The Anthracite Institute completed arrangements in 
1946 for a research project that is expected to provide unprecedented 
facilities and 17 for experimentation with various phases of 
gasification, oxygenation, and pelletizing of small sizes of anthracite 
and anthracite fines. Plans are being made also to include pulveriza- 
tion and traveling-grate stokers in the scope of the program. This 
will be the first opportunity that research engineers have had for 
extended tests on a single grouping of these importantly interrelated 
subjects. Individually or in combination, the methods to be in- 
vestigated will undoubtedly lead to improvement in utilization of 
anthracite fines and to upgrading of the small sizes of anthracite. 
The Anthratube, a new device employed to burn anthracite under an 
entirely new principle of combustion, was improved substantially. 
Grent strides were made also in upgrading small anthracite fines by 
extrusion. Transactions of the Fifth Annual Anthracite Conference 
held at Lebigh University, Bethlehem, Pa., May 1947, give a detailed 
discussion of these subjects and other phases of anthracite research. 

Investigative work, conducted by the Anthracite Flood Prevention 
Section of the Bureau of Mines, was directed toward obtaining data on 
anthracite reserves, subsidence and backfilling, underground water 
pools, barrier pillars, etc., that will aid in determining the ratio of 
flood-prevention costs to benefits and give economic justification for 
construction projects. Research and practical work on flood pre- 
vention are extremely important, as flood control is connected di- 
rectly with the economic life of the anthracite industry. 

Research on mechanical mining was continued by the Bureau. 
The principal objective is improved methods, thus reducing produc- 
tion costs. Several shearing and new-type mechanical-loading ma- 
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chines were brought from Germany and have been installed in various 
anthracite mines for experimentation, particularly in pitching seams. 
The expected erection of a Bureau of Mines research laboratory in the 
anthracite region in the near future would advance research greatly. 

Research work at Pennsylvania State College, sponsored jointly 
by the Commonwealth of Pennsylvania and the Anthracite Institute, 
concerned itself chiefly with the gasification of anthracite, the prep- 
ar&tion of activated carbon from anthracite, studies on the utilization 
of anthracite silt, and physical properties of anthracite under thermal 
shock. Work was continued on fundamentals of combustion with 
reference to the influence of mineral and volatile matter. The State 

llege cooperated with various other organizations in connection 
with pelletizing anthracite fines. 

Imports and Exports.—Exports of anthracite in 1946 reached an 
all-time high of 6,506,829 net tons, surpassing the previous record 
year (1917), when shipments from this country totaled 6,007,306 
Kor From all indications, exports in 1947 will easily surpass those 
of 1946. 

Shipments to Canada in 1946 totaled 4,513,637 tons and were 

eater than in any year since 1923. It is not generally realized that 

anada is the Ger ee industry’s secondary market, and shipments 
to that country comprise approximately 7 percent of the total. In 
the 1945-46 coal year Toronto was exceeded only by New York City 
and Philadelphia in the quantity of anthracite received, and Montreal 
was the fourth largest consumer of anthracite in that coal year. 
During the same period, receipts of anthracite by Canada equaled 
shipments to Maine, Connecticut, New Hampshire, Rhode Island, 
Vermont, Delaware, Virginia, and the District of Columbia. The 
principal reasons for the increase in our exports to Canada are short- 
ages of other space-heating fuels in that country, increased demand 
for fuels created by new housing, and the inability of Great Britain 
to export anthracite to Canada in quantities approaching its prewar 
levels. Before the war Great Britain shipped about 1,200,000 net 
tons of anthracite to Canada annually; in 1946, its total coal exports 
to that country were only 96,281 tons. 

Exports of anthracite to Europe in 1946 were 1,927,845 tons, 
virtually all of which was Barley and smaller sizes. Shipments to 
Europe in 1947 should far exceed those of 1946. The heavy demand 
for anthracite in Europe is the result of the low production of coal in 
Great Britain and other European coal-producing countries compared 
with their prewar output. etails on imports and exports are given 


in tables 36 and 37. 
OUTLOOK 


The anthracite markets should readily absorb available supplies 
of anthracite in the 1947-48 coal year. In fact, it is quite probable 
that the over-all supply of anthracite will not be adequate to meet 
requirements, unless production during the latter part of the year 
shows a very substantial gain over that during the first part. It 
is true that many mines worked only 3, 4, or 5 days a week durin 
the first part of the 1947-48 coal year because the markets woul 
not absorb more production. This was due principally to the lack 
of buying by consumers who ordinarily purchase a substantial part 
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of their winter requirement of anthracite during the summer months. 
The efforts on the part of the industry to have these consumers 
purchase part of their winter requirements during the nonheating 
season should tend to alleviate acute demands during the winter 
months. Although large quantities of anthracite are being exported 
to Europe, most of this coal is the smaller sizes, and if it were not 
exported it would not be mined and thus would not add to our available 
supply. A number of factors account for the heavy potential demand 
for anthracite: (1) Large exports both to Canada and to European 
countries, (2) additiona anthracite required in new housing, (3) the 
occupation and need for fuel to heat many houses that were vacant 
prior to the war, (4) high purchasing power of consumers, and (5) 
withdrawal of coke from the domestic market. To retain its markets 
subsequent to 1947-48 the industry will be obliged to work closely 
with builders, architects, and heating-equipment manufacturers to 
obtain a fair share of the fuel business created by the millions of new 
homes that will be built during the next 10 years; the installation of 
automatic coal-burning equipment for both home and industrial 
purposes will be encouraged; concentrated merchandising programs, 
the search for new markets, and research on new uses for anthracite 
and upgrading of fine sizes will be continued. 


SOURCES AND ACKNOWLEDGMENTS 


Final statistics of the Pennsylvania anthracite-mining industry are 
prepared from an annual canvass, by mail, of producers and shippers. 
About 98 percent of the tonnage is reported direct, and the remaining 
2 percent is collected by personal visits or from reliable collateral 
evidence. The data on individual operations are furnished volun- 
tarily by the producers and treated confidentially. 

In assembling available detailed information, free use has been made 
of pertinent figures prepared by the Anthracite Institute, the Anthra- 
cite Committee, the Association of American Railroads, and the 
Pennsylvania Department of Mines; to all of these thanks are extended 
for their cordial and continued cooperation. Thanks are also due 
especially to the producers for reporting so promptly and so fully on 


their 1946 operations. 
PRODUCTION 


Production of Pennsylvania anthracite in 1946 totaled 60,506,873 
net tons, compared with 54,933,909 tons in 1945. These statistics 
include deep-mined and strip-pit output, coal recovered from culm 
banks, anthracite purchased by the industry from “bootleggers,” and 
river or creek coal recovered from the streams draining the anthracite 
fields. Also included is a small tonnage of semianthracite (107,089 
tons in 1946) produced in Sullivan County. See tables 3 to 8 for 
pronio ion and shipments by fields, regions, sizes, and counties. 

able 9 shows percentages, by regions, of various sizes in relation to 
total breaker product. 

Before 1930 anthracite was produced only by companies who owned 
or leased the coal lands. During the depression in the early 1930's, 
unemployed miners commenced to mine anthracite in the Lehigh and 
Schuylkill regions from lands of the operating companies without per- 
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mission of the owners, transporting the coal to market by truck. 
Before 1941 this coal, generally referred to as “bootleg coal,’’ was not 
included in the production statistics of the Pennsylvania anthracite 
industry by the Burau of Mines. In 1941, however, the anthracite 
industry started to purchase run-of-mine coal from the so-called 
"bootleggers'' for preparation and shipment to market. In 1946 these 
purchases totaled 352,112 net tons. As it has been ruled impractical 
to segregate the purchased anthracite from the output of the indust: 
roper, it is included in the various production hables in the Miner 
'earbook chapters on Pennsylvania anthracite for 1941-46. As a 
result, the production statistics for the last 6 years are not exactly 
comparable with those of previous years. To compute the output 
per man per day for the anthracite industry, it was necessary to deduct 
the “bootleg”” purchases from the total tonnage shipped by the recog- 
nized industry, because adequate data on man-days required to pro- 
duce the “bootleg” coal are not available. Details on this procedure 
are discussed under Employment. 


TABLE 3.— Pennsylvania anthracite produced, 1942-46, by fields, in net tons 
[The figures of breaker product include a certain, quantity M culm-bank coal, which amounted to 5,311,791 
ns 


Field 1942 1944 1945 1946 
Eastern Middle: 
Breakers 5, 717, 908 6, 140, 224 5, 905, 623 | ! 5,005, 245 5, 057, 619 
Washeries. rl. 259, 378 356, 450 403, 688 1 342, 116 282, 481 
PPV! VE, ae tue cuentas) O TH 
Total Eastern Middle.......... 5, 977, 286 6, 496, 674 6, 309, 311 5,347, 361 5, 340, 100 
Western Middle: 
Bader 13, 122,774 | 12,577,769 | 12,721,704 | 11, 540, 524 13, 040, 147 
Masher ies. 333, 089 230, 525 R 130, 789 530, 246 
Dred ges. 466, 339 442, 608 385, 137 308, 976 362, 423 
Tota) Western Middle 13, 922, 202 13, 300, 902 13, 645, 716 11, 980, 289 13, 932, 816 
Soathern: 
Breakers 8, 797, 539 10, 519, 946 12, 194, 069 10, 916, 769 11, 817, 427 
WasherieS ser cr-.-- 1, 326, 087 1, 486, 803 2, 091, 473 1, 373, 578 1, 386, 125 
TEE doc ee deg 794, 627 879, 379 983, 046 896, 250 761, 131 
Total Southern 10, 918, 253 12, 886, 128 15, 268, 588 13, 186, 597 13, 964, 683 
SS S IALL L aE — — 
orthern: 
Breakers 29, 269, 471 | ! 27, 417, 425 27, 794, 639 | 1 23, 503, 306 26, 227, 918 
Washer ies „ 237 1, 338 1735, 041 925, 427 
TT EE 24, 067 „/ 8 8, 840 
Total Northern................. 20, 461, 775 24, 238, 347 27, 162, 185 
Total, excluding Sullivan County: 
rea e d , 907, 692 1 50, 965, 844 56,143, 111 
Washeries............-.---------- 2, 086, 791 1 2, 581, 524 9, 124, 279 
/ 1. 285, 1, 205, 226 1, 132, 394 
Total, excluding Sullivan 
County J ee 60, 279, 516 64, 752, 594 60, 399, 784 
Sullivan County: 
Breakers. EY „3 SE 48, 213 149, 505 85, 402 
Washirl E A EA tuac tenia’ 31,810 21, 687 
Total Sullivan County......... 48, 213 181, 315 107, 089 
Grand total 60, 327, 729 54, 933, 909 60, 506, 873 


! Small quantity of washery coal included with breaker. 


358 MINERALS YEARBOOK, 1946 


TABLE 4.—Pennsylvania anthracite shipped, sold locally, and used as colliery 
fuel in 1946, by regions 


Shipments Local sales Colliery fuel Total 
SS Net Net Net Net 
e e e e 
tons Value ! toris Value fone Value tons Value 
Lehigh: 
Breakers 9, 296, 368 963, 492, 959| 558, 991084, 631, 136| 289, 732081, 222, 600/10, 145, 091869, 346, 695 
Washer ies 349, 643} 1, 483, 468 19, 582 133, 855 750 2, 760 369, 875| 1,620, 083 
Dredges. .......... 37, 441 Ill! O EES 37, 441 66, 311 
Total Lehigh....| 9, 683, 352 65, 042, 738] 578, 573| 4,764, 991] 200, 482 1, 225, 360/10, 552, 407) 71, 033, 089 
Schuylkill: 
Breakers.......... 18, 396, 904/124, 810, 11301. 120, 708 8,369, 373| 252, 490 589, 51119, 770, 102/133, 768, 997 
Washeries......... 1, 826, 036] 7, 642, 475 1, 509 6, 921 1, 432 3, 430| 1. 828, 977 7,652, 826 
Dred ges 840, 358 1, 552, 237| 240, 457 445, 064 5, 298 10, 032] 1,086,113} 2, 007, 333 
Total Schuylkill. 21, 063, 208/134, 004, 82511, 362, 674| 8, 821,358! 259, 220 602, 973/22, 685, 192/143, 429, 156 
Wyoming: 
Breakers. ......... 22, 368, 877174, 594. 487|2, 455, 668117, 684, 0041, 403, 373| 3, 172, 709126, 227, 918) 105, 451, 200 
Washeries......... 909, 270| 2, 784, 268 7,032 13, 927 9, 125 16, 897 925, 427| 2,815,092 
Dredges........... B, 840 17,6800) —„“T—mW 8, 840 17, 650 


— — | MÀ ) MM — Á: | ————— á—áá— —Uä——— •Annͥͤ——ññññññññ— 


—— — —— —— | L————MÁ—— eee 


Total, excluding Sul- 
livan County: 


Breakers .......... 50, 062, 149/362, 897, 559|4, 135, 367/30, 684, 51311, 945, 595 4, 984, 820/56, 143, 111/398, 566, 892 
Washeries......... 3, 084, 849| 11, 910. 211 28, 123 154, 703 11, 307 23, 087; 3,124, 779| 12, 088, 001 
Dredges........... 886, 639] 1. 636, 228| 240, 457 445, 064 5, 208 10, 032] 1, 132, 394] 2,091, 324 
Total. 54, 033, 637/376, 443, 908 4, 403, 947/31, 284, 28011, 962, 200 5, 017, 939/60, 309, 784/412, 746, 217 
Sullivan County:3 
Breakers 53, 278 330, 424 31, 574 203, 17 550 3,177 85, 402 536, 778 
Washerles......... 21, 672 133, 982 15 G9‚‚;o;T lon iens 21, 687 134, O77 
Total Sullivan 
County....... 74, 050 464, 406 31,589] 203,270 550 3,177| 107,089 670, 853 
Grand total: 
191. .. 54, 108, 587 376, 908, 4044, 435, 536/31, 487, 5501. 962, 750 5, 021, 116,60, 506, 873,413, 417, 070 
194559. 48, 542, 451/203, 921, 884,4, 273, 864/25, 639, 3592, 117, 594] 4, 383, 192 54, 933, 909 328, 944, 435 


Change, 1946-percent. +11.5 +28.2 +3. 8 +22. 8 —7.3 +14. 6 +10. 1 +27. 6 


t Value given for shipments is value at which coal left possession of producing company and does not 
include margins of Eeer incorporated sales companies. 

2 For purposes of historical comparison and statistical convenience, the mines of Sullivan County are 
grouped with the Pennsylvania anthracite region, although the product is classified as semianthracite 
according to the American Society for Testing Materials Tentative Standard. 
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TABLE 5.—Pennsylvania anthracite produced in 1946, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, 
by regions, in net tons 


From mines 
From From 
Region and type of plant Underground culm river Total 
— —— Strip banks dredging 
Mechani- Hand- pits 
cally loaded| loaded 
Breakers. 730, 509 | 6,597,430 | 2,311,437 1, 505, 717. 10, 145, 091 
ME E E, Pecan Soe cea 369, 877 369, 875 
Dred EE EORR: FOREN DEREN loc cated acid 37, 441 37, 441 
Total Lehigh................ 730, 509 5, 597, 430 2, 311, 437 | 1,875, 590 37, 441 | 10, 552, 407 
Schuylkill: 
Breakers. 1,891,772 | 7,039,045 | 7,889,456 | 2,949, 890ꝶ9Q2ͥv»uſ 19, 770, 102 
VET 12, 115 14,550 | 1,802, 312 |. ......... 1, 828, 977 
DIedgas. A IR O x 8 1,086,113 | 1,086, 113 
Total Schuylkill............. 1,891,772 | 7,051,160 | 7,904,006 | 4,752,141 | 1,086, 113 | 22, 685, 192 
Wyoming: 
reaker sss. 12, 996, 881 9, 754, 191 2, 621, 399 855, 447 |........... 26, 227, 918 
Wasberles o eis E WEE, A 925, 427 |........... 925, 427 
D/ A A A EE 8, 840 8, 840 
Total Wyoming. . 12, 996, 881 9, 754, 191 2, 621, 399 | 1, 780, 874 8, 840 | 27, 162, 185 
Total, excluding Sullivan 
County: 
Breakers 15, 619, 162 | 22, 390, 666 | 12,822,202 5, 310, 99111 56, 143, 111 
W o sc ceet GE 12,115 14,550 | 3,097, 614 |........... 3, 124, 279 
e ß ß A E 1, 132, 394 | 1, 132, 394 
l A 15, 619, 162 | 22, 402, 781 | 12, 836, 842 | 8, 408, 605 | 1, 132, 394 | 60, 399, 784 
Sullivan County: 
Lie A A 62, 514 22, 088 800 |........... 85, 402 
err y aada 21,687 |........... 21, 687 
Total Sullivan County 62, 514 22, 088 22,487 |........... 107, 089 


Grand total.................. 15, 619, 162 22, 465, 295 | 12, 858, 930 | 8, 431, 092 | 1, 132, 394 | 60, 506, 873 
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TABLE 6.—Pennsylvania anthracite produced in 1946, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, 
by fields, in net tons 


From mines 
Underground From culm | From river 
Field and type of plant bank dredging Total 
Strip pits 
Mechanical-| Hand- 
ly loaded loaded 
Eastern Middle: 
Breakers 730,509 | 2,474,572 | 1,144, 526 708, 012 |...........- 5,057, 619 
(ö ³· AA k 8 282, 481 |............ 282, 481 
Total Eastern Middle.... 730,509 | 2,474,572 | 1,144, 526 990, 493 |............ 5, 340, 100 
Western Middle: 
reakers...................- 1,521,472 | 5,382,582 | 4,233,724 | 1,902,369 |............ 13, 040, 147 
Washer ies 10, 187 520, 0599 E 
SEI TEE, A A AO AA 362, 423 362, 423 
Total Western Middle....| 1,521,472 5, 382, 582 4, 243, 911 2, 422, 428 362, 423 13, 932, 816 
Southern 
Breakers.................... 370,300 | 4,779,321 | 4,822,643 | 1,845,163 |............ 11, 817, 427 
Washerie8. 222-2 12, 115 4,363 | 1, 369, 647 1, 386, 125 
FJC oss E yd k 761, 131 761, 131 
Total Southern 370, 300 4, 791. 436 4, 827, 006 3, 214, 810 761, 131 13, 964, 683 
Northern 
Breakers 12, 996, 881 9, 754, 191 2, 621, 399 855, 447 |...........- 26, 227, 918 
M'üsheries E VE, —?˙. 925, 427 |. een ,427 
Pd CODE PAS Verri oA y 8 8, $40 8, 840 
Total Northern........... 12, 996, 881 | 9,754,191 | 2,621,309 | 1,780,874 8,840 | 27,162,185 
Total, excluding Sullivan 
ounty: 
Breakers. 15, 619, 162 | 22, 390, 668 | 12,822,292 | 5, 310, 991 56, 143, 111 
Washerie s 12, 115 14,550 | 3, 097, 614 , 124, 
RT AA np CMS E, WEE 1, 132, 394 1, 132, 394 
/ 15, 619, 162 | 22, 402, 781 | 12, 836, 842 8, 408, 605 1, 132, 394 60, 399, 784 
ullivan County 
F/ ³o» A 62, 514 22, 088 800 |............ 85, 402 
Washeries. POM ob ERREUR ? 21,687 A 21, 687 
Total Sullivan Count 62, 514 22, 088 22. 48177 107, 089 
Grand total............... 15, 619, 162 | 22, 465, 205 | 12, 858, 930 8, 431, 092 1, 132, 394 60, 506, 873 
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TABLE 9.—Sizes of Pennsylvania anthracite shipped from breakers, 1944-46, 
by regions, in percent of total 


[Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 
Size Lehigh region Schuylkill region | Wyoming region 


Lump i and Broken. ......................... 0.5; 0.6| 06] 0. 1] O17 OL] 0.5 0.2 0.2 
A EUER MN AN 6.0| 58/| 6.5| 621 5.9 52]| &3| 7.4 7.3 
)J) i vou EE 19.2 | 19.3 | 19.2 | 17.0 | 16.1 | 17.1 | 26.9 | 27.6 | 27.2 
EM 22.1 | 22.1 | 21.5 | 21.8 | 21.8 | 22.7 | 20.1 | 30.2] 30.0 
A OA 9.3/ 89| 82| 93]| 8.9| 8.2 69] 6.3 6.5 
Total domestic 57.1 | 56.7 | 56.0 | 54.4 | 52.8 | 53.3 | 71.7 | 71.7 | 71.2 
Buckwheat No. 1....._-.---....-.-.-..--.-.--- 14.3 | 13.6 | 13.7 | 15.4 | 15.4 | 15.0 | 13.3 13.3 129 
Buckwheat No. 2 (Barde J EE 9. 68 9.29.2 100] 9.58. 5 6. 8 6.4 6.5 
Buckwheat No. 3 (Barley 11.1 9.9 | 10.4 | 13.4 | 14.3 13.9 6.4| 6.4 6.3 
Buckwheat NO- õk444 2. 5 3.5| 3.3] 5.7] 65] 68 1. 3 1.4 2.1 
Other (including silt)......................... 5.4 | 7.1 7.4 1.1 1.5| 2.5 25 .8 1.0 
Total steam... lo coue cl Ee 42.9 | 43.3 | 44.0 | 45.6 | 47.2 | 46.7 | 28.3 | 28.3 | 28.8 
Total 
Size Sullivan County 
Excluding Sullivan) Including Sullivan 
County County 
Lump ! and Brok6n.. ae oec oon eoe soo anuo exili uus 04| 03] 0.3] 03| 0.3 0.3 
EE, dd GE aceon 71) 6.5 63) 7.1] 6.5 6.3 
e EE 21.9 | 21.7 | 22.0 | 21.9 | 21.7 | 22.0 
Sesli... 8 25.2 25. 5 25.8 | 25.2 | 25.5 | 25.8 
D. CNN MN TD ⁊ POM RA 82! 7.8] 7.4] 83] 7.8 7.4 
Total domestic ------- 62.8 | 61.8 | 61.8 | 62.8 | 61.8 | 61.8 
Buckwheat Nol, 14.3 | 14.1 | 13.9 | 14.2 | 141 13.9 
Buckwheat No. 2 (Rice i 3 8&5] 81| 7.8] 85] 8.1 7.8 
Buckwheat No. 3 (Barley . 9.7 | 10.0; 98| 9.7 9.9 9.8 
Buckwheat No. 444 3.0| 3.6) 4.0] 3.1] 3.6 40 
Other (including suit... : , 1.7| 24| 2.7) 1.7 2.5 2.1 
Total atenm ls ss see eese : 33.6 | 48.0 | 37.2 | 38.2 | 38.2 | 37.2 | 38.2 | 38.2 


1 Quantity of Lump included is insignificant. 


By Weeks and Months.—Tables 10 and 11 summarize statistics of 
weekly and monthly production, estimated from records of carloadings 
and from tonnage reports from trade sources. The weekly and 
monthly figures have been adjusted to the annual total ascertained 
by direct canvass of the operators. 
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TABLE rl nns anthracite produced in 1948, classifled as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, 
by regions, in net tons 


From mines 
From From 
Region and type of plant Underground culm river Total 
— KEE Strip banks dredging 
Mechani- | Hand- pits 
cally loaded| loaded 
Lehigh: 
CCC AAA 730, 509 5, 597, 430 2, 311, 437 | 1,505,715 |........... 10, 145, 091 
ESTA EA EE, AAA 369, 875 |........... 369, 875 
777%; ⅛;mſ ͥ Am UP stes AA ß 8 37, 441 37, 441 
Total Lehigh................ 730,509 | 5,597,430 | 2,311,437 | 1,875, 590 37,441 | 10, 552, 407 
Schuylkill: 
Breakers 1, 891, 772 7,039, 045 7,889, 456 | 2, 949, 8299 19, 770, 102 
NES |. -- Ll. lll.- 12, 115 14, 550 | 1, 802, 312 |. ......... 1, 828, 977 
¡E E E i...... 88 1,086,113 | 1,086,113 
Total Bcbuylkill............. 1, 891, 772 7,051, 160 7, 904, 006 | 4,752,141 | 1,086, 113 | 22, 685, 192 
Wyoming: 
Breakers. 12, 996, 881 9, 754, 191 2, 621, 399 855, 447 |........... 26, 227, 918 
LEI ARA EEN, AAA 8 925, 427 |........... 925, 427 
5 LL cl EA AA E EEE 88 8, 840 8, 840 
Total Wyoming 12, 996, 881 9,754, 191 2,621,399 | 1,780, 874 8,840 | 27, 162, 185 
Total, excluding Sullivan 
County: 
Breakers. 15, 619, 162 | 22, 390, 666 | 12, 822, 202 | 5, 310, 99111 56, 143, 111 
Nasheriee s 12, 115 14, 550 | 3,097, 6141J4J J, 124, 279 
Eli: ] y y y 8 1, 132, 394 | 1, 132, 394 
o -000020000 15, 619, 162 | 22, 402, 781 | 12, 836, 842 | 8, 408, 605 | 1,132, 394 | 60, 399, 784 
Sullivan County: 
cs iio A A 62, 514 22,088 | 800 — 85, 402 
LE AN O O T. 88 21,687 |........... 21,687 
Total Sullivan Count 62, 514 22, 088 22 87770 107, 089 


— | rr • —E—ä—ä— a ea 


Grand total.................. 15, 619, 162 22, 465, 295 | 12, 858, 930 | 8, 431, 092 | 1, 132, 394 | 60, 506, 873 
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TABLE 6.—Pennsylvania anthracite produced in 1946, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, 


by fields, in net tons i 
From mines 
Field and type of plant Underground Erom aum ger dd Total 
Strip pits 
Mechanical-| Hand- 
ly loaded loaded 
Eastern Middle: 
Breakers 730,509 | 2,474,572 | 1,144,526 708,012 |............ 5,057, 619 
KT A A AE AA 282, 481 |...........- 282, 481 
Total Eastern Middle.... 730, 509 2, 474, 572 1, 144, 526 990, 493 |............ 5, 340, 100 
Western Middle: 
Breakers 1, 521, 472 | 5,382,582 | 4,233,724 | 1, 902, 3999 13, 040, 147 
Wasber ies 10, 187 520, 059 530, 246 
e ee ß A Wee enn SE 362, 423 362, 423 
Total Western Middle....| 1,521,472 | 5,382,582 | 4,243,911 | 2,422, 428 362, 423 | 13,932, 816 
Southern 
Breakers. 370,300 | 4,779,321 | 4,822,643 | 1, 845, 16 11, 817, 427 
Washer ies 12, 115 4, 363 1, 369, 047 |...........- a , 125 
DGG GOS ooo Co Sans PA VE UE ð j bici satel ad P 761, 131 761, 131 
Total Southern........... 370, 300 | 4, 791, 436 4, 827, 006 3, 214, 810 761, 131 13, 964, 683 
Northern 
Breakers 12,996,881 | 9,754,191 | 2, 621, 399 855, 447 26, 227, 918 
MEC E, AA 8 925, 427 |............ 925, 427 
DITO RCS ok ⁵ ˙w ꝛ˙ ä ᷣ E mw; ⁊ð—- y Lea te m sew 8. 840 8, 840 
Total Northern 12, 996,881 | 9,754,191 | 2,621,399 | 1, 780, 874 8,840 | 27, 162, 185 
Total, excluding Sullivan 
County: 
Breakers. 15, 619, 162 | 22, 390, 666 | 12,822,202 | 5, 310, 991. 56, 143, 111 
Washer ies 12, 115 14,550 | 3,097,614 |............ 3, 124, 279 
IU AAA ban A Ce, 8 1, 132, 304 1, 132, 394 
/ 15, 619, 162 | 22, 402, 781 | 12, 836, 842 | 8, 408, 605 1, 132,394 | 60, 399, 784 
Sullivan County 
Lan AAA A 62, 514 22, 088 800 A 85, 402 
AO A PA AAA BE 21,687 |............ 21, 687 
Total Sullivan County. . .|............ 62, 514 22, 088 22, 487 |............ 107, 089 
Grand total............... 15, 619, 162 | 22, 465, 295 | 12, 858, 930 8, 431, 092 1, 132, 394 60, 506, 873 
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TABLE 9.—Sizes of Pennsylvania anthracite shipped from breakers, 1944-46, 
by regions, in percent of total 


(Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 


Size Lehigh region Schuylkill region | Wyoming region 


Lump ! and Broken 0.5| 0.6) 0.6| 0.1| O17 O17 0.5| 0.2 0.2 
EE 6.0; 5.86.5 62] 59] 5.2 83] 7.4 7.3 
Sto EE EE 19.2 | 19.3 | 19.2 | 17.0 | 16.1 | 17.1 | 26.9 | 27.6 | 27.2 
S. ³ 22.1 | 22.1 21.5 21.8 | 21.8 | 22.7 29. 1 30. 2 30.0 
ee et en en essa yt Oe ee EEN 93) 89| 82| 9.3] 89] 82] 6.9 6.3 6.5 
Total domestic ůůʒüͤ 57. 1 56.7 | 56.0 | 54.4 | 52.8 | 53.3 | 71.7 | 717 | 71.2 
Buckwheat No. IA 14.3 | 13.6 | 13.7 | 15.4 | 15.4 | 15.0 | 13.3 13.3 12.9 
Buckwheat No. 2 (Rice).....................- 9.6) 9.2| 9.2| 10.0| 9.5 85| 6. 8 64 6. 5 
Buckwheat No. 3 (Barley 11.1] 9.9] 10.4 | 13.4 | 14.3 | 139] 6.4 | 6.4 6.3 
Buckwheat NO. 444... 2. 5] 3.5] 3.3] 5.7] 6. 5 6.8 1. 3 1.4 21 
Other (including silt)......................... 5.4 | 71] 7.4| L1| 15]| 2.5 .5 .8 1.0 
Totales! 42.9 | 43.3 | 44.0 | 45.6 | 47.2 | 46.7 | 28.3 | 28.3 | 28.8 
Total 
Size Sullivan County 
Excluding Sullivan| Including Sullivan 
County County 
Lump i and Broken. ........................ .]......]......|...-.. 04| 03| 0.3) 03] 0.3 0. 3 
Bf RA MET GE, NC MEE NES 7.1| 6.5| 6.3. 1 6.5 6.3 
SIOUB. ce eo eee ee ee 21.9 | 21.7 | 22.0 | 21.9 | 21.7 | 22.0 
ChestnUt EEN 25.2 | 25.5 | 25.8 | 25.2 | 25.5 | 25.8 
d. T8 8.2| 7.87.4 83| 7.8 7.4 
Total domestic.......................... 62.8 | 61.8 | 61.8 | 62.8 | 61.8 | 61.8 
Buckwheat No. LI 14.3 | 14.1 | 13.9 | 14.2] 141] 13.9 
Buckwheat No. 2 (Rice)... 28 E 3 E 8.5| 8.1 7. 88 85| 8.1 7.8 
Buckwheat No. 3 (Barley ll loci. 9.7|10.0| 9.8| 9.7 | 9.9 9.8 
Buckwheat No. A... 3.0| 3.6] 40] 3.1] 3.6 4.0 
Other (including silt 1.7| 2.4| 2.7 1.7| 2.5 2.7 
Total steam.........................---. 37.0 | 33.6 | 480 | 37.2 | 38.2 | 38.2 | 37.2 | 38.2 | 38.2 


t Quantity of Lump included is insignificant. 


By Weeks and Months.—Tables 10 and 11 summarize statistics of 
weekly and monthly production, estimated from records of carloadings 
and from tonnage reports from trade sources. The weekly and 
monthly figures have been adjusted to the annual total ascertained 
by direct canvass of the operators. 
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TABLE 10.—Estimated weekly production of Pennsylvania anthracite in 1946 


Week ended— Net tons Week ended— Net tons 
d," A E 1 505,000 || July 200 1, 336, 000 
RA IN A AS rf ͤ v 1, 301. 000 
ö IÓ 1,127,000 || Aug. ee vola cd ara 1. 209, 000 
/ d M he ate d axe E E D 1, 210, 000 JU MEO EROR IDEM NA 1, 252, 000 
Ob RERUM CR 1, 243, 000 Dico Mut T8 1, 086, 000 
Nee 1, 162, 000 7 ͤ K 1, 259, 000 
JJ! 8 1, 232, 000 )) nó cd p ecco m 1, 274, 000 
C ENDING 1, 134,000 || Sept. 777777˖7 . 1, 029, 000 
MGE d A eon ATUS 1, 235, 000 D ie hn TN 1, 251, 000 
))) y 8 1, 195, 000 di c melee c ĩ K 1, 276, 000 
| Mer CN S 1, 272, 000 2/2 TERRE ATA S 8 1, 260, 000 
EE „rr cae Leek a 1, 246, 000 
| J A ⁰ E S 1, 306, 000 KEE 1, 192, 000 
AD. EE 1, 058, 000 iV AA 8 1, 199, 000 
ke 1, 335, 000 A AI EA 1, 292, 000 
)))); A A 1,097,000 || Nov. 2...................-.....-...- 846, 000 
EE 1, 110, 000 BE EE 1, 270, 000 
/ A 1, 405, 000 11 ²˙ .. 1, 193, 000 
/ K 1. 439, 000 %% ³ ³ AAA ĩ 8 1, 187, 000 
ü 8 1, 333, 000 )))) ͤ u KA A 1, 160, 000 
e cree le 8 1,011,000 || Dee... Ee 1, 251, 000 
WD A EG 747, 000 E AO A 8 1, 347, 000 
A ³ĩVAAA d 46, 000 /// 8 1, 272, 000 
II;; 2 1, 116, 000 KEE 818, 000 
A 1, 193, 000 S DE 1 377, 000 
E nt el st EE 1, 257, 000 — 
///! ees A 664, 000 Calendar year.................. 60, 507, 000 

ls EE 1, 285, 000 


1 Figures represent output of working days in that part of week included in the calendar year 1946. Pre- 
itcinary production for week of January 4, 1947, was 881,000 tons. Revised total for week of January 5, 1946, 
Tas 135,000 tons. e 


TABLE 11.— Estimated monthly production of Pennsylvania anthracite, 1939-46, 
in thousands of net tons ! 


51,487 | 51, 485 | 56, 368 | 60, 328 63, 701 | 54,934 | 60, 507 


! Production 1s estimated from weekly carloadings as reported by the Association of American Railroads 
ma includes mine fuel, coal sold locally, and dredge coal. Includes in 1941-46 some “*bootleg”” coal pur- 
thased by legitimate operators and prepared at their breakers. 


TABLE 12.—Culm-bank coal put through breakers, 1942-46, by fields, in net tons 


Eastern Western 

Year Northern Middle Middle Southern Total 
Z 291,136 | 420. 150 1. 413, 398 523,589 | 2,648,273 
))) leat Ae eta ae 11629, 713 1,087,648 | 2,102,124 | 1,208,414 | 15,027, 899 
Cr RO cee EE 2 1, 156, 489 743,807 | 2,528,221 | 1,699,875 6, 128, 452 
RENE 1 2 906, 037 1 698,876 | 2,335,200 | 2,206,187 | 16,236, 791 
EE 2 856, 247 708,012 | 1,902,369 | 1,845,163 | 5,311, 
—————— ——————— — f ceu ene Se 

! Includes some washery coal. 


? A small quantity of culm-bank coal was put through breakers in Sullivan County. 
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Culm-Bank Coal.—The recovery of 8,431,092 tons of anthracite 
from culm banks in 1946 was a decline of 12 and 4 percent from 
the output of coal from this source in 1944 and 1945, respectively. 
With the urgent demand for coal during the war years, culm-bank 

roduction increased substantially, and even the 1946 tonnage was a 
arge gain over prewar years. Much of the coal recovered from the 
culm banks is the smaller sizes of anthracite, and although output 
from this source may hold at a relatively high figure for a number of 

ears, the quantity of anthracite recoverable from culm banks is 
limited. Tables 5, 6, and 12, give details on culm-bank output. 

Historical Statistics.—Pertinent historical data on the Pennsyl- 
vania anthracite industry, 1890—1946, are given in table 13. 

„Bootleg Coal.—A survey by the Anthracite Committee in March 
1947 revealed that 863 “bootleg”? holes were being worked by 2,817 
men, & substantial increase from 1,939 men working 526 holes dis- 
closed by the committee's survey of March 1946. The production 
of “bootleg? coal was 1,448,529 net tons compared with 1,026,000 
tons in 1945. "The record production from this type of mining was 
6,300,000 tons in 1941. Statistical details on “bootleg”? mining for 
1941-46 are given in tables 14 and 15. 


TABLE 14.—Production, purchases by recognized operators, and fatalities at 
‘‘bootleg’’ operations in the Pennsylvania anthracite industry, 1941-46 


Purchased Purchased 


for prepa- | Num- for prepa- | Num- 
Production| ration by | ber of Year Production| ration by | ber of 
(net tons) ! | recognized | fatali- (net tons) ! | recognized | fatali- 
operations | ties! operations | ties ! 
(net tons) ? (net tons) 1 
61 || 1944............... 1, 332, 957 506, 842 21 
45 1945 1, 026, 000 260, 342 16 
2266 ez. 1, 448, 529 352, 112 19 


1 Anthracite Committee, Harrisburg, Pa. 
2 As reported to Federal Bureau of Mines. 


TABLE 15.—Number of men employed in ‘‘bootleg’’ operations in the Pennsyl- 
vania anthracite industry, 1941-46 


[Anthracite Committee, Harrisburg, Pa.] 


Average Average 
Number of Number of 
Date of survey “bootleg” D Date of survoy “bootleg” number of 
operations È operations men em- 
ployed ployed 
Mar. 31, 19411414. 3, 006 10, 762 || Mar. 31, 1944. 2, 220 
May 1, 1942 2, 029 7,554 || Mar? 19455. 1. 806 
Dec. 15, 1943 1, 363 4, 967 ` 30, 1946... 1 939 
pr. 20, 1343.............. 1, 065 3,007 || Mar. 31, 1947 
Oct. 14, 194. 791 2. 725 : 2, 817 


VALUE OF SALES 


During 1946 substantial wage increases were granted to the mine 
workcrs, and in order to meet the higher labor costs and other increased 
mining costs it was necessary for the producers to advance anthracite 
prices materially. Because of these increases the average sales reali- 
zation per net ton on breaker shipments increased from $6.26 in 
1945 to $7.25 in 1946. (See table 16.) With the inclusion of washery 
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coal, colliery fuel, local sales, and dredge coal the average value per 
ton of the total 1946 production is $6.83, compared with $5.90 in 
1945. (See table 17.) 

The average realization figures in this study represent value at 
the breaker, washery, or dredge reported by the operating companies. 
The company is requested to “estimate value of the product not sold" 
and to "exclude selling expenses" in making its report. From this 
it will be seen that, when & producing concern sells its output to & 
separately organized sales company, the value reported will exclude 
the margin of the sales company and may therefore be somewhat 
less than the circular price at which the coal is placed on the general 
market. This fact should be borne in mind in considering the varia- 
tions in value among different regions for the same sizes of coal, as 
shown in the tables. 


TABLE 16.— Average sales realization per net ton on Pennsylvania anthracite 
shipments from breakers, 1944-46, by regions and sizes 


[Value does not include margins of separately incorporated sales companies] 


Lehigh region Schuylkill region | Wyoming region 


Size 


Ins d | sd —UñAñ—————— | TD — 


Lump ! and Broken $7.46 |$8.00 | $9.26 
))j/Vů•ͥͤ CT 7.54 | 8.11 9. 33 
EE 88 7. 54 | 8.07 | 9.33 
FP Goon y oo deudas 7.54 | 8.09 | 9.34 
¡SAA A E T 6.02 | 6.60 | 7.74 
Total domeetie !.: 7.39 | 7.95 | 9.19 
Buckwheat No. 1111 4. 54 4. 52 4.79 | 5.51 
Buckwheat No. 2 Tes Dep MR DOMUS D 3.65 | 3.87 3.65 | 3.95 | 4.52 
Buckwheat No. 3 (Barley) 2.55 | 2.67 2.65 | 2.72 | 3.16 
Buckwheat No. eee 1.94 | 2.02 1.87 | 1.82 1, 85 
Other (including sii)... 1.43 | 1.62 1.45 | 1.48 | 1.86 
Total steam..................... Ll lll. 3. 29 | 3.36 3.71 | 3.89 | 4.38 
Total all sizes 5.62 | 5.91 6.35 | 6.80 | 7.81 
Total— 
Size Sullivan County 
Excluding Sulli- | Including Sulli- 
van County van County 

Lump ! and Broken......................... ll $7.47 . 02 |$9. 23 87. 47 |$8.02 | $9. 23 
EE. sf , . E Se eer 7.56 | 8.13 | 9.38 | 7.56 | 8.13 9. 38 
Hd A iaaa EE $6.91 1$7. 41 1$9.19 | 7.58 | 8.11 | 9.40] 7.57 | 8.10 | 9.40 
Dll! ð ͤ K EE 6.83 | 7.53 | 9.13 | 7.58 | 8.12 | 9.42 | 7.58 | 8.12] 9.42 
OB as oa Biases E 6.00 | 6.40 | 7.95 | 6.11 | 6.62 | 7.79 | 6. 11 | 6.62 7.79 
Total domestic.........................- 6.56 | 7.27 | 8.87 | 7.38 | 7.93 | 9.21 | 7.38 | 7.93 9. 21 
Buckwheat No. 11... 4.01 | 4.08 | 4.70 | 4.52 | 4.79 | 5.53 4.52 4.79 5.53 
Buckwheat No. 2 (Rice).....................- 2.03 | 2.55 | 2.62 | 3.59 | 3.91 | 4.52| 3.59 | 3.91 | 4.52 
Buckwheat No. 3 (Barley lero | ---.. 2.53 | 2.65 | 3.11 | 2.53 | 2.65 | 3.11 
Buckwheat No. 4._......-...-.---------..---- 2.05 |......|]......1 1.82 | 1.85 | 2.09 | 1.82] 1.85 | 2.09 
Other (including alt)... 2.27 | 1.75 | 1.39 | 1.57 | 1.90 | 1.39 | 1.58 1. 90 
Total steam 2.71 | 2.99 | 3.311 3.42 | 3.56 | 4.08 | 3.42 3. 56 4.08 
Total all sizes........................--- 5.13 | 5.83 | 6.20 | 5.91 | 6.26 | 7.25 | 5.91 | 0.26 7. 25 


1 Quantity of Lump included is insignificant. 


370 MINERALS YEARBOOK, 1946 


TABLE 17.—Average value per ton of Pennsylvania anthracite shipments, local 
sales, colliery fuel, and total production, 1945-46, by regions! 


[Values include washery and dredge coal] 


1945 1946 

Region | Col- | Total Col- | Total 
9 o lie produc- Ship: Local | jie produc- 

men sales | fue tion fue tion 
Be eo ecw ied cca A amas $5. 84 . 06 $3. 15 . 83 $6. 72 $8. 24 $4. 22 $6. 73 
Bchuylkill........................... 5. 52 4. 74 2.1 5. 42 6. 36 6. 47 2. 6. 32 
SOEN Seege 6. 65 6. 41 1.85 6. 33 7.02 7.19 2. 26 7.30 

To excluding Sullivan 


eee | — X | emm ` —— | ee | eens  ———— | ge 


1 Value given for shipments is value at which coal left possession of producing company and does not 
Include margins of separately incorporated sales companies. 


SHIPMENTS 


The distribution data for the coal years 1944-45 and 1945-46 in 
tables 18 to 20 were compiled from reports submitted to the Bureau 
of Mines by producers and wholesalers of anthracite in the United 
States and Canada. The surveys for these 2 years were the third 
and fourth of a series, the first of which was for the 1942-43 coal year. 
The statistics in the first two surveys were used by the Solid Fuels 
Administration for War as an aid in its program for equitable dis- 
tribution of anthracite and proved of such value to the anthracite 
industry that the Bureau was requested to continue the collection and 
publication of annual distribution data as & regular service. 

As shown in table 19, 87 percent of the total shipments of anthracite 
to destinations in the United States and Canada were made to the 
New England and Middle Atlantic States. Shipments to Canada 
approximated 7 percent of the total distribution, while the Great 
Lakes region accounted for only 3 percent. 

Data compiled from records of the Commonwealth of Pennsylvania 
Department of Mines show that anthracite shipments from the mines 
to destinations in the United States increased 8 percent in 1946 over 
1945. Of the total United States shipments, 85 percent moved from 
the mines by rail and 15 percent by truck, whereas in 1945, 84 percent 
moved by rail and 16 percent by truck. Pennsylvania received 80 
E atl of the truck shipments in 1946; New Jersey and New York 
ollowed, with 9 percent each. Anthracite rail shipments, by destina- 
tions, for 1944—46 are shown in table 21 and truck movement in 1946, 
by months, and by States of destination, in table 22. 

According to data compiled from records of the Massachusetts 
Division on the Necessaries of Life and the Anthracite Emergency 
Tidewater Bureau, rail receipts of Pennsylvania anthracite in New 
England increased 10 percent over 1945; tidewater receipts increased 
20 percent. Details on anthracite movement to New England are 
givenin table23. Loadings at Lake Erie ports and receipts at the upper 
Lake docks each declined 10 percent from 1945. "The substantial 

ain in Lake Erie loadings in 1944-46 over previous years is due 
argely to the increased use of the smaller steam sizes of anthracite by 
briquet?manufacturers in the Great Lakes rcgion. 
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TABLE 20.—Shipments of Pennsylvania anthracite, April 1, 1944—March 31, 1945, 
by method of movement, in net tons 


[As reported to Bureau of Mines by producers ADS de i on Solid Fuels Administration for War form 


Domestic sizes 
Total 
Broken Egg Stove Chestnut Pea domestic 
sizes 
Rigi DEES 12,458} 2, 556, 004 9,055, 807 10,172,008! 2, 679, 101| 24, 475, 468 
Pide water 6, 290 608, 807] 1,021, 888 900, 951 443. 189 2, 981, 131 
P. MERO n ⅛ vy y EE 14, 082 142, 957 267, 063 45, 005 469, 107 
Truck ER 397 | 90, 344 845, 799| 1,595, 587 612, 076] 3,144, 203 
Total retail dealers ............. 19, 151! 3, 269, 237, 11, 066, 451| 12, 935, 699] 3, 779, 371, 31, 069, 909 
All other shipments 3..............- 67, 183 85, 711 155, 255 330, 956 208, 985 848, 120 
Local sale 36, 680 24, 517 215, 681! 1,025, 637 1, 527,823! 2, 830, 347 
Grand total. 123, 023] 3, 379, 465} 11,437,387, 14, 292, 322| 5, 516, 179 34, 748, 376 
Steam sizes Total all sizes 
Buck- Buck- Per- 
Buck- : Buck- All Total 
wheat Kies ee wheat other steam 1985 el 
No. 1 ui ster No. 4 sizes sizes 

(Rice) | (Barley) total 
Rall 3, 666, 748] 2, 120, 600 302, 209 21, 254 1, 739 6, 112, 559/30, 588, 027, 52. 76 
Tidewater............... 2, 585, 419 835, 413 253, 189 6, 784 1, 803| 3, 682, 698 6, 663, 829, 11. 49 
Lake aca. 88 36, 444 9, 251 139 137, 807 85, 496 269, 137 738, 244 1.27 
Truck y ccc eck 8 392, 883 198, 601 57, 026 2, 382 650, 8921 3, 795, 095 6. 55 
Total retail dealers... 6, 681, 494 3, 163, 874 612, 563 168, 227 89, 12810, 715, 286041, 785, 195 72. 07 
All other shipments 2 883, 590 1, 186, 299) 4, 506, 826| 1, 819, 498] 1, 185, 143| 9, 581, 356/10, 420, 476) 17. 99 
Local sules 3. 611, — 711, 900 1, 210, 963 391, 562 4, 255, 2, 929, 919) 5, 760, 266) 9.94 
Grand total. .......... 8, 176,314! 5, 062, 082! 6, 330, 352| 2, 379, 287| 1, 278, 526/23, 226, 561157, 974, 937/100. 00 


| 


1 Shipments by over-the-road trucks from the mines to destinations outside the local sales” area. 

?Includes shipments to industrials, utilities, railroads, Government agencies, institutions, etc.; this 
tonnage was transported by all methods of movement and was not separable by type of carrier. 

3 This tonnage was transported principally by truck. 


TABLE 21.— Rail shipments of Pennsylvania anthracite, 1944-46, by destinations, 
in net tons 


[Pennsylvania Department of Mines] 


Destination 1944 1945 1946 

New England States.. 6, 003, 552 4, 867, 051 b, 367, 400 
New Yolk A ³⁰¹¹W A T a A ENEE 16, 821, 928 13, 867, 150 15, 440, 475 
New O ß A pe 9, 465, 559 , 963, 782 , 945, 666 
Fenn t ð ͥU ꝑ y aa 11, 693, 186 9, 647, 371 11, 360, 229 
Dein K LAM EE A EE 317, 539 297, 056 389, 100 
Mary land EE 905, 993 784, 863 816, 268 
District of Columbia..............-...-.-.... „ 323, 023 269, 278 250, 324 
Ill ³o¹wWw RUP S UD PEDI Ee 147,013 128, 642 126, 187 
h ↄðOQD A SI tn cited ˙3 136, 781 109, 508 96, 179 
Indiana EE 85, 124 87, 123 100, 077 
r wr ⁰⁰ʒt 463, 936 529, 549 343, 354 
õ ” nn. ⁵³ðiſſſ ts x a dE 392, 696 470, 501 524, 066 
Minnesota- EE 146, 857 108, 210 §5, 231 
. ↄ ² ee on mE Urn 245, 761 239, 031 285, 351 

Other stddddddd”dd”d‚dd„dddddd te ee h ee eee eee 64, 325 72, 573 65, 
Total United States. 47, 214, 163 39, 441, 688 43, 195, 469 
Gn ð 3, 675, 870 3, 059, 062 8, 818, 303 
Other foreign countries 5, 118 16,079 }.------------- 
Grand total 50, 895, 151 42, 516, 829 47, 018, 772 
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TABLE 22.—Truck shipments of Pennsylvania anthracite in 1946, by months, 
and by States of destination, in net tons ! 


Destination January SE March | April | May June July 
P 1 
Within region 729 | 450, 974 | 460,341 | 366, 719 | 432, R28 179,533 | 147, 631 
Outside region. ................. 201, 232 | 177, 375 281 | 188, 412 | 194, 928 99,147 | 142,329 
New l AA RR nen 069 | 48,445 | 109, 444 | 65,037 | 79,386 41, 982 24, 245 
New Jersey99/d̃/d 69,121 | 70,459 | 84,184 | 64,539 | 71,957 38, 485 43, 353 
Delaware „481 4, 607 4, 276 3, 02 2, 602 430 
land. Lue oo ee EE 4, 6, 593 12, 329 4, 713 5,115 1, 950 2, 045 
District of Columbia -....... 166 IJ 8 
Other States 1, 432 1, 107 1, 923 1,313 1, 618 703 755 
Total: 194666 .. 840, 188 | 759, 560 | 907, 944 | 693, 878 | 788, 441 362, 683 360, 788 
F 799, S 606, 448 | 707, 774 | 305, 759 676,993 | 582,822 
Destinati August | Septem- | October | Novem- | Decem- | mota Airy 
on ugus r ber ber 
trucked 
P lvania: 
Within reeion nn 202, 872 | 252, 884 | 337, 214 | 379, 607 | 393,313 | 4,090, 645 53.4 
Outside region 149, 521 | 167, 593 | 177, 298 | 172,627 | 167, 906 | 2, 073, 649 27.1 
New York. kk 22,396 | 49,011 59,092 | 48,786 | 46, 997 662, 890 &7 
New Jersey // 46,552 | 48,065 | 77,722 | 56,233 | 47,173 717, 843 9.4 
Delaware 522 1. 345 2, 121 2, 583 2, 34, 679 4 
e os oot ced occ nk choses 1, 397 6, 658 5,617 5, 335 6, 051 61, 927 .8 
District fob 292 (1 
Other States 1, 032 1, 337 1, 206 1, 943 1, 646 16, 165 .2 
Total: 1948...................- 424, 292 | 526,893 | 660,330 | 667,114 | 665, 979 | 7, 658, 090 100. 0 
CF 668 | 565, 641 | 628,881 | 543,806 | 766, 354 | 7, 596, 109 100.0 


! Compiled from reports of Pennsylvania Department of Mines. 
? Less than 0.05 percent. 


TABLE 23.—Receipts of anthracite in New England, 1917, 1920, 1923, and 1927-46, 
in thousands of net tons 


Receipts by tidewater ! 


Year ceipts | ports? | vania 
by rail! anthra- 
cite 3 
11111 8 7, 209 1 11, 679 
0 LEE 7, 804 1 11, 324 
p es epar E 8, 102 145 12, 039 
1027 EE 6, 725 106 9, 040 
1808 EE 6, 934 369 9, 007 
777777 6, 781 483 8, 558 
¡Us EAN 6, 169 658 7,732 
1 EEN 5, 125 611 6, 451 
1932 Ee 3, 980 574 5, 065 
1: Se ebe 3, 562 443 4, 809 
08 EES 4, 382 477 5, 495 
10356 . 121 372 | 4,030 559 4, 843 
19060 A c 127 398 9, 889 012 4, 675 
WO CHEN EE 81 048 | 3,718 305 4, 366 
AAA 8 93 977| 3,401 363 4, 105 
C77 A 74 875 | 4,027 298 4, 604 
1940.. I 48 4,14 | 135 4,687 ` 
MMI. IAS e ok ze 57 4, 870 75 5,477 
1M2 o ee EEN , 393 139 5, 835 
jh a NOTER 5, 310 164 5, 721 
UL EE EE O) 5, 836 12 6, 222 
1945... ec ͤ ⁰ See , 750 (8) 5,081 
VV 5, 244 9 5, 643 


! Commonwealth of Massachusetts, Division on the Necessaries of Life. 
Foti REED r ia 
otal receip rail an tidewater less imports. 
* Data not available. ii 
è Less than 1,000 tons. 
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Shipments of anthracite from the Lehigh, Schuylkill, and M TOMBE 
regions, 1850 to 1946, inclusive, are presented graphically in figure 1. 
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FIGURE 1.—Anthracite shipped from the Lehigh, Schuylkill, and Wyoming regions, 1850-1946. 


CONSUMPTION 


Consumption of anthracite in the United States in 1946, including 
colliery fuel and river coal, totaled 53,900,000 net tons compared with 
51,600,000 tons in 1945. These data are based on production, imports, 
exports, and changes in producers’ stocks but do not consider changes 
in stocks held by retail dealers, as data on stocks held by this group 
are incomplete. Consumption of anthracite by class 1 railroads 
amounted to 1,079,028 tons, an increase of 7 percent over 1945; elec- 
tric power utilities used 3,453,326 tons, an increase of 11 percent over 
1945. The fuel-briquet industry affords a large market for anthracite 
fines, and anthracite used in 1946 in the manufacture of briquets 
totaled 1,098,999 tons compared with 1,285,399 tons of bituminous 
coal used by that industry. 

Competitive Fuels in the United States and Principal Markets.—Of 
the total shipments of anthracite to points in the United States, 
about 97 percent is destined to the New England and Middle At- 
lantic States, Maryland, Delaware, and the District of Columbia. 
Data on the consumption of all fuels in this market are not available; 
however, apparent consumption of anthracite, domestic coke, 
briquets, and heating and range oils, in terms of anthracite, totaled 
80,111,000 net tons in 1945, a 6-percent decline from 1944. The 
decrease is attributable largely to decreased shipments of anthracite 
in 1945. Despite the decline in anthracite shipments, this fuel ac- 
counted for 56 percent of the consumption of these fuels in this area 
in 1945; oil 39 percent; and coke 5 percent. In addition to the 
recognized anthracite shipped, large quantities of “bootleg” coal, on 
which data are not availa le: are moved by truck to this area. Com- 

193065 —48— —25 
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lete data on these fuels for this market in 1946 are not available 
bat it is expected that total consumption will show a substantial 
increase over that of 1945. Details on consumption of competitive 
fuels in the principal anthracite markets are shown in table 24. 

As given in table 25, supplies of fuels commonly used for space- 
heating purposes in the United States increased generally in 1946 
over 1945, anthracite showing a gain of 6 percent. 


TABLE 24.— Apparent consumption of anthracite and selected competitive fuels 
| in the principal anthracite markets, 1943-46 


[Thousands of net tons] 
New Penn- District Percent 
New New à Dela- | Mary- ^ S 
Fuel Eug- à syl- of Co- | Total | of total 
land | York | Jersey | vinig | ware | land Hun bin fuels 
Anthracite: 
All users: ! 
1913. 5, 604 218. 5552 9, 527 | 16, 540 362 873 320 | 51, 781 61.7 
1941444. 6,004 217, 489 210, 254 | 17, 744 380 1, 016 325 | 53, 212 62.3 
19455... 4,867 |214, 488 | 28,666 | 15, 776 343 868 270 | 45, 278 56. 5 
104 5, 367 |? 16, 103 | 2 8, 603 | 17, 525 424 878 281 | 49,241 (3) 
Imports: í 
MiB A 164 r A AS ae 166 2 
18 eros J! e, ENCORE, 8 12 (5 
/ ⁵ mmm EA E A A A GE (6) (5 
) AA M DAN E 8 (3) 
Briquets: 
omestic use 
C 53 31 2 27 MI d 1 118 .1 
1 7 48 12 45 7 1 192 .2 
¡A 83 67 16 52 3 10 2 233 .3 
194 121 9⁴ 28 50 4 21 2 320 (3) 
Imports: ¢ 
KEEN, E OA A oe het 8 (8) (5) 
y! A AA ↄ / ³ A T (8) (5 
MONG ceils colonies AA A ASA A Woe eae EEN Ge (5 
117////!! DOES ees HEREIN oleae APERTO, NEUSS Y) (3) 
Coke: 
Domestic use: 
1717 ͤ eid 1, 265 969 329 321 3 1 (8) 2, 888 3.4 
198444 1. 352 1, 232 464 380 7 4 3, 440 4. 1 
O45 ee eo e cows 1, 371 1, 375 552 334 5 2 3, 641 4.6 
1940 a 987 469 291 3 5 (6) 2, 840 (3) 
Imports: t 
194333. 1 f! ĩÄV—mrvr %ĩͤ . ß ee 53 
( ud (8) ))! REI WE EE 23 (5) 
19455. 1 II ² 20 (3) 
V (6) // E E y AN 11 (3) 
Oil: Heating and range: ? 
sra 10,367 | 9,795 | 4,490 | 2,620 144 970 552 | 28, 938 34. 5 
194444. 10, 411 9, 554 4, 442 2, 496 140 988 526 28, 557 33. 4 
JJC A ES 11,205 | 10,095 | 5, 037] 2,728 154 | 1,136 584 | 30, 939 38. 6 
i (3) (3) (3) (3) (3) (3) (3) (3) (3) 
Total fuel: $ ; 
IMI AA 17, 454 | 20, 404 | 14,348 | 19, 508 509 1, 848 873 | 83, 944 100.0 
194 44 17,855 28,346 | 15,172 | 20, 671 530 2. 015 85385, 442 100. 0 
CC SoG Ad 17,527 | 26,044 | 14, 271 | 18, 890 505 2, 016 858 | 80, 111 100. 0 
D (?) (?) (3) OI (?) (3) (3) (3) (2) 


! Pennsylvania Department of Mines; illicit coal not included. 

2 An important but undetermived part of anthracite shown as shipped to New Jersey is reshipped to 
New York City. 

3 Data not yet available. 

$ U. S. Department of Commerce. 

5 Less thun 0.05 percent. 

* Less than 1,000 tons. 

? Converted to coul equivalent upon basis of 4 barrels of fuel oil equaling 1 ton of coal. 

$ Excludes bituminous coal. 


COAL—PENNSYLVANIA ANTHRACITE 379 


TABLE 25.—Total supplies of fuels commonly used for space-heating purposes 
in the United States, 1937 and 1943-46 


(Wherever available, figures represent quantity ae valy consumi for domestic heating or for space heating 
offices, apartments, hotels, schools, hospitals, ete ‘here such figures are not available but where the 
fuel is known to be used chiefly for domestic or space-heating purposes, tota] production (or Ger is 
shown to indicate trend of growth] 


ie | eine | eon | eee | ce CD 


SOLID FUELS (NET TONS) 


Anthracite: 
Production: 
Shipments of domestic sizes........... 29, 092, 974 | 32, 563, 787 | 34, 343, 434 | , 610, 174 | 31, 607, 802 
Shipments of Buckwheat No. 1........ 6, 859, 707 7, 537,642 | 8,083,664 | 6,681,171 7, 181, 843 
Shipments of smaller steam sizes 10, 250, 463 | 13, 934, 408 | 15, 213, 472 | 13, 251,106 | 15,318, 942 
Local salee ns. 2,981,391 | 4,233,732 | 3,765,641 | 4, 273, 864 4, 435, 536 
Total commercial production........ 49, 184, 535 61, 406, 211 | 52,816,315 | 58, 544, 123 
EBper es aia 1. ) 4, 185, 933 | 3, 691, 247 6, 506, 829 
Imports for eonsumption .......... 11, 847 149 9, 
Fuel briquetsss . 2,301,827 | 2, 588, 819 2, 841, 341 
e production ʒꝛ— 175, 770 208, 143 190, 919 
oke: d 
Oven coke sales for domestic use 7, 807, 792 6, 443,329 | 6, 574, 526 4, 947, 085 
Beehive sales for domestic use......... 274, 214 200, 982 149, 648 
Imports for consumption 98, 63, 004 51, 964 52, 188 
Retort coke sales 4 350, 700 423, 675 431, 361 355, 336 
Petroleum-coke production 1, 306, 600 1, 803, 400 | 2,023, 000 2, 124, 200 


Anthracite and semianthracite production l 
outside of Pennsylvania S f (5) (5) (5) (5) 

Lirnite production 22. 3, 218, 419 2, 554,160 | 2, 668, 310 2. 667, 619 

Bituminous-coal sales for domestic use (8) (8) (5) (5) (5 >: 


OIL (BARRELS OF 42 GALLONS) s 
Oil sales for heating buildings: | 
lige Ill 32, 259, 000 47, 636, 000 | 51,021,000 | * 62, 500, 000 
Heating oils (domestic and commer- 
JJ! A 116, 617, 000 152, 203, 000 165, 216, 000 |? 187, 000, 000 


10, 442, 000 | 12, 697, 000 18, 242, 000 
GAS (MILLION CUBIC FEET) l 


Natural-gas consumption for domestic and 


commercial use i1IIIꝝIlͥ i 782, 930 837, 499 887, 300 
Manufactured-gas sales for: 12 1 
Domestic use 215, 157 (7) C) 
House benting 84, 766 (7) C) 


! A considerable part of the smaller steam sizes is used by industries, railroads, and public utilities. 

2 U. S. Department of Commerce. 

3 Production plus imports less ox ports. 

5 Partly estimated. 

t Data not available. 

* An estimated one-half of total production shown is used for doinestic purposes. 

Data not yet available. 

! Exact data not available. 

? Estimated. 

1° Includes all grades of fuel oil used for heating buildings. 

n Includes gas used for heating offices, hotels, apartments, hospitals, stores, and other karte bulldings, as 
Well as houses. 

123 American Gas Association. l ` i 
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Mechanical Stokers and Oil Burners.— According to the Bureau of 
the Census, United States Department of Commerce, factory sales of 
class 1 mechanical stokers for burning anthracite (capacity under 61 
pounds of coal per hour) increased from 3,325 units in 1945 to 7,044 
units in 1946. Sales of class 2 stokers (capacity 61 to 100 pounds of 
coal per hour) declined from 1,883 units in 1945 to 908 units in 1946. 
With the lifting of Government restrictions and greater availability 
of electric motors, shipments of oil burners for central heating plants 
and for industrial uses increased from 182,130 units in 1945 to 579,453 
units in 1946. In 1941 shipments of oil burners totaled 303,869 units. 


STOCKS 


Producers’ stocks, which reached a low point of 63,459 net tons in 
June, increased to a total of 251,168 tons in December, an increase of 
93 percent over December 1945. Virtually all of the coal in storage 
was Buckwheat No. 2 and smaller sizes; very little tonnage of the 
domestic sizes was available at any time during the year. Stocks on 
the upper Lake docks declined 14 percent, while those held by public 
utilities and class 1 railroads increased 8 percent and 4 percent, 
respectively, over stocks held by these industries on December 31, 


1945. 
PRICES 


The wage agreement of June 7, 1946, between the anthracite pro- 
ducers and the United Mine Workers of America added consider- 
ably to production costs; to compensate the operators for the addi- 
tional costs the Office of Price Administration authorized, on June 25, 
for both producer groups 1 and 2, the following price increases: 
Broken, Egg, Stove, and Chestnut sizes, $1.15 per net ton; Pea, $1.00; 
Buckwheat No. 1, $0.70; Rice, $0.60; Barley, $0.50; and smaller than 
Barley sizes, $0.40 per net ton. With a few exceptions, group 1 prices 
were applicable to the nine larger anthracite-producing companies 
and group 2 to all other anthracite producers. The procedure of 
applying different prices to groups of producers was followed in World 
War I, when a number of the large companies were given lower prices 
than the other producers at that time. On November 9, 1946, the 
Price Administrator abolished virtually all price controls, includi 
those on coal. At the end of the year the prices had not changed 
from those established by the Office of Price Administration effective 
June 25, 1946, as shown in table 27. 

Retail prices of anthracite, bituminous coal, coke, and heating oils 
in selected cities, by months, in 1946 are shown in table 26. These 

rices were compiled from reports of the Bureau of Labor Statistics, 
United States Department of Labor. 
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TABLE 27.—Maximum prices per net ton for Pennsylvania anthracite as estab- 
lished by the Office of Price Administration, effective June 25, 1946 


Chest- Buck- wheat wheat All 
Broken| Egg | Stove nut Pea |wheat| No. 2| No. 3| other 
No. 1/(Rico) GN sizes ! 
ey 


Group I: 

Glen Alden Coal Co................ 

Hudson Coal Co 

Jeddo Highland Coal Co 

Lehigh Navigation Coal Co......... 

Een lem Coh Co. Dee $10.15 | $10. 150810. 15 810. 15 88. 30 [$5.95 ($4.90 | $3.55 | $2.65 


Philadelphia & Reading Coal & 


Stevens Coal Co.................... 
Susquehanna Collieries Co.......... 
iai II: 
All producers not included in Group I..] 10.65 | 10.65 | 10.65 | 10.65 | 8.80 | 6.40 | 5.20 | 3.85| 2.65 
Exceptions: 
Franklin-Lykens Coal Co.: Anthra- 
cite prepared at Williamstown 
breaker. Sold under trade name 
“The Only Genuine Franklin 
Coal of Lykens XS SENDER 10.90 | 11.15 | 11.40 | 10.65 | 8.80 | 6.35 | 5.20 | 3.85| 2.65 
Jeddo Highland Coal Co.: Anthra- 
cite prepared at Jeddo No. 7 and 
Highland No. 5 breakers. Sold 
under trade name “Jeddo Coal” 
“Highland Coal” or “Hazel Brook 
A ͤ y 10. 40 | 10. 40 | 10.40 | 10.40 8. 55 | 6.20 | 5.05 3. 55 2.05 
Lehigh Navigation Coal Co.: An- 
thracite sold under trade name 
“Old Company's Lebigh-Green- 
wood Premium Anthracite" ...... 10. 15 | 10. 40 | 10.40 | 10.40 | 8.55 | 5.95 | 4.90| 3.55 | 2.65 


1 If sold for fuel, sintering, or the manufacture of calcium carbide, graphite, or activated carbon; includes 
(specifically but not exclusively) Buckwheat No. 4, river or dredge Barley, and smaller sizes. 


EMPLOYMENT 


The shortage of labor in the anthracite industry, which existed from 
1942 to 1945, inclusive, was relieved in 1946 when the average number 
of men employed totaled 78,145—a gain of 7 percent over the 72,842 
men employed in 1945. "The increase in production of 10 percent 
in 1946 over 1945 can be attributed largely to the gain in employment. 

The employment data in this chapter exclude workers in “bootleg” 
coal mines. According to the Anthracite Committee, 2,817 men were 
working 863 “bootleg” holes in March 1947. Although these workers 
are not included in the employment data, the coal produced by some 
of them was purchased (352,112 net tons in 1946) by the recognized 
industry for preparation and shipment to market, and coal so pur- 
chased is included in the production tables of this chapter. Complete 
employment data for the “bootleg” holes from which this coal was 
produced are not available. In calculating the output per man per 
day, therefore, the tons of “bootleg” coal purchased by the recognized 
industry were deducted from the total tonnage reported by the 
operators, and the resulting production was then used to calculate 
the output per man per day. It is true that part of the time of the 


384 MINERALS YEARBOOK, 1946 


men employed at the preparation plants of the recognized companies 
was used to prepare this purchased coal for market; however, on a 
per ton basis this time is insignificant, and its omission will not detract 
materially from the validity of the result obtained. See tables 28 
and 29 for details on labor statistics. 


TABLE 28.—Men employed and days worked at operations producing Penn- 
sylvania anthracite in 1946, by regions! 


(Includes operations of strip contractors] 


Average number of men employed 


Aver- 
Underground Surface are 
—————— Man-days ns 
Region per 
Miners In of labor | man 
and Total] In | prep- Total r 
their | Other | under-| strip | ara- sur- y 
labor- ground] pits | tion face 
ers plant 
Lehigh 
reaker.......... 4,921| 3,811| 8,732] 1, 432] 978| 2,777| 5,187 3,671,228| 2.76 
Washery 7 1 210 51,729| 7.15 
Dred geg A A anm 4 13 2,941| 13. 18 
Total Lehigh...| 4,921| 3,811| 8,732| 1,432| 1,087 5, 410 3, 725, 798! 2.83 
Schuylkill: 
Breaker.......... 7, 088 5,213| 12, 301| 3,663| 2,049) 3,830| 9,542 5, 709, 352, 3 3. 40 
Washeryß .. 8 138 78: 929 216, 240 8. 46 
Hege ne mu been 233 514 131,809| 8.24 
Total Schuylkill | 7,088| 5,213| 12,301| 3,671| 2,420| 4,894) 10, 985 6,057, 401| 3 3. 60 
W yoming 
Breaker.......... 20, 299| 10,575| 30,874| 1,031| 1,996) 6,354| 9,381 11, 330, 043) 2.31 
Washery CIN DO PA O 57, 790| 16. 01 
KIT IA ON A A 8 8 14 1,456} 6.07 
Total Wyo- 
ming......... 20, 209} 10,573 30, 874| 1,031| 2, 100 6,544| 9,675 11,389, 289| 2.38 
Total, excluding Sul- 
livan County: 
Breaker.......... 32, 308| 19, 599| 51, 907| 6, 126| 5,023. 12, 961, 24, 110 20, 710, 623| 3 2. 69 
Washery 2) 8 339 1,419 325, 759 9.59 
Dred II te ees EA lek Se 245 541 136, 106| 8.32 
Total........... 32, 308} 19, 599) 51, 907| 6, 134| 5, 607| 14, 329| 26,070 21, 172, 488| 3 2. 84 
Bullivan County..... 70 19 89 18 47 79 34, 108 3. 13 
Grand total....| 32,378| 19,618) 51, 996 6, 152| 5, O54) 14, 343| 26, 149 21, 206, 686| 3 2. 84 


t Men employed in “bootleg” operations excluded. 
2 Represents washeries for which both production and employment were separately reported. 
Output per man per day calculated on legitimate tonnages only; “bootleg” purchases excluded. 


TABLE 29.—Men employed at operations producing Pennsylvania anthracite, 
1945-46, by counties 


[Includes operations of strip contractors] 


County County 


Berks, Lancaster, Lebanon, Northumberland 
„ and Snyder 1. Schuylkill 
SEDO i dots sous soto 


Dauphin ee ie NNN NNN, 


"noct. 


Luzerne 


——-———— "^e 


! Counties producing dredge coal only. 
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MINING METHODS AND EQUIPMENT 


Mechanical Loading.—The quantity of anthracite loaded mechani- 
cally, which decreased considerably in 1945 because of the inability 
of producers to obtain mechanical coal-loading equipment, increased 
sharply in 1946, and the output of 15,619,162 net tons is the highest 
on record. All of the net gain occurred in the Northern field, which 
is more adaptable to present-day mechanical-loading methods than 
are the pitching seams in the other three fields. Details on under- 
ground mechanically loaded coal are given in tables 30 to 32. 

The trend of underground mechanical and hand loading and of 
strip-pit output in the Pennsylvania anthracite regions, 1928-46, 
is illustrated graphically in figure 2. 


MILLIONS OF NET TONS 


FIGURE 2.—Relative trend of mechanical loading, hand loading, and stripping of Pennsylvania anthra- 
ite, 1923-46. 


TABLE 30.—Pennsylvania anthracite loaded mechanically underground in 1946, 
by flelds, in net tons 


E oe me- 

Scraper anically 
Field 92 1775 i : loaded under 

ground ^ 
e ee ß 2, 237, 897 f jt 10, 416, 401 12, 996, 881 
Eastern Middle 149, 948 Y 512, 204 730, 509 
Western Middle 398. 916 ; 1, 092, 517 1, 521, 472 
Bou CNG EE 8, 835 344, 098 370, 

M ³²Wü̃ͥ²²¾ r 8 2, 795, 596 12, 365, 220 15, 619, 162 


3 Includes mobile loaders. 
3 Shaker chutes, etc., including those equipped with duckbills, 
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TABLE 31.—Pennsylvania anthracite loaded mechanically underground, 1943-46 


Mobile loaders Conveyors and pit- | Total loaded me- 


car loaders ! chanically 
Num- > Num- : Num- . 
Net tons Net tons Net tons 
ber of loaded ber of loaded ber of loaded 


units 


3,216 | 14, 745, 703 
3,310 | 14,975, 146 
3,574 | 13,927, 055 
3,824 | 15, 619, 162 


5 57,033 | 2,701 11, 938, 504 
12 69, 837 | 2,807 12, 093, 485 
20 146,209 | 3,006 11, 034, 402 
12, 823, 566 


Includes duck bills. and other self-loading conveyors. 


TABLE 32.— Relative growth of mechanical loading, hand loading, and stripping 
in Pennsylvania anthracite mines, 1942—46 


[Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 


Net tons Index numbers: 1927= 100 
Year : 

Mechanical Mechanical 

loading un- | Stripping Hand load- loading un- | Stripping Hand load 

derground derground E 
1042... A 14, 741, 450 9, 070, 933 30, 405, 240 663 421 43 
19843. 14, 745, 793 8, 989, 387 27, 990, 005 663 417 39 
117 Seve? 14, 975, 146 10, 953, 030 26, 800, 270 674 509 38 
0 o adie 8 13, 927, 955 10, 056, 325 2, 957, 335 626 467 29 
1946..................... 15, 619, 162 | 12, 858, 930 22, 


465, 29 703 597 31 


Strip-Pit Operations.—The production of anthracite from strip pits 
in 1946 reached a record high of 12,858,930 net tons—a gain of 28 
percent over the output from this source in 1945. Although recover- 
able reserves of strip-pit coal are limited, it is likely that output from 
this source will remain at a relatively high level for several years. 
The increase in strip-pit output in 1946 is attributable directly to the 
removal of Government restrictions on the purchases of strip-mining 
equipment by the coal producers, resulting in a substantial gain in 
the various kinds of equipment used in strip operations. Details of 
strip-pit operations are given in tables 33 and 34. 

Figure 3 illustrates graphically the production of anthracite from 
strip pits by regions 1928-46. 


TABLE 33.—Power shovels and draglines used in stripping Pennsylvania 
anthracite, by type of power, 1944-46 


1944 1945 1946 
Type of power Nour nu E Num- Num- | Num- 
er o er o er of | ber of s ber of | ber of 
power | drag- Total | power drag. | Total ds drag. | Total 
shovels| lines ovels| lines shovels| lines 
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MILLIONS 


FIGURE 3.— Pennsylvania anthracite mined from strip pits, by regions, 1928-46. 


TABLE 34.— Relative growth of Pennsylvania anthracite mined from strip pits, 
1915, 1920, 1925, 1930, and 1943-46 


Percent of A verage 
Ne 45 fresh-mined Numer number 
mined SY | total that ed | of days 
stripping | wasstripped| employ worked 
—— . ñ—ß—— — — 8 
EEN ( 
MORO EE 1 
ß! | 
o 
1047... „ 229 
1044... rr 246 
1945 ET 238 
1946: 
Lehigh region 258 
Schuylkill region ( 256 
Wyoming region 2, 621, 399 233 
Total, excluding Sullivan County 12, 836, 842 253 
Sullivan Count 22, 088 97 
Grand total 19466. 12, 858, 930 


1 Data not available. 
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Cutting Machines.—Anthracite cut by machines increased from 
1,210,171 net tons in 1945 to 1,232,828 tons in 1946; however, the 
machines in use decreased from 225 (189 “permissible” and 36 “all 
other types") in 1945 to 200 (177 "permissible" and 23 “all other 
types") in 1946. 

Dredge Coal.—Anthracite has been recovered by dredging operations 
from the rivers and creeks draining the Pennsylvania anthracite 
region since about 1890. Most of the coal recovered is Buckwheat 
No. 4 and smaller sizes, and in recent years coal from this source 
aided considerably in alleviating shortages of fuel in the Middle 
Atlantic States. The production of 1,132,394 tons in 1946 was a 
oe of 6 percent from the 1945 output. Details are shown in 
table 35. 


TABLE 35.—Pennsylvania anthracite produced by dredges in 1946, by rivers 


River (including tributaries) 


Total Average 
TQ EE 37, 441 $66, 311 $1. 77 
Bohuvi kiln ccs ĩð-/ ðͤ y y 247, 757 413, 105 1. 67 
Susquehanna- ................ EE 847, 196 1, 611, 908 1. 90 
1, 132, 394 2, 091, 324 1. 85 


FOREIGN TRADE ' 


Exports of anthracite in 1946 reached an all-time high. Shipments 
to Canada were the highest since 1923, and exports of 1,927,845 tons 
to Europe were unprecedented. The reason for our large exports to 
Europe was the inability of Great Britain to export coal to the conti- 
nental countries in quantities approaching its prewar levels. Ship- 
ments to foreign countries in 1947 will doub toss exceed those of 1946. 
Details on imports and exports are given in tables 36 and 37. 


TABLE 36.—Anthracite imported for consumption in the United States, 1945-46, 
| by countries and customs districts, in net tons 


Country Custorns district 1916 
Canada.................. MIN lack B eua coat iad ete WEE 41 
Or EE „„ Montana and Idaho 9, 515 
United Kingdom.................| 135 |........ New York 


— — —l—ñũ—! «:e 


Philadelphia 
Vermont 


o e e — o 
———— -- o e ms mi 


—— — oe 


————— — , 3 AM |..-2---e 


1 Figures on Imports and exports com pil 
ZS d apartment of Commence. piled by M. B. Price, of the Bureau of Mines, from records of the 
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TABLE 87.— Anthracite e ed from the United States, 1945-46, by countries 
and customs districts, in net tons 


Country 1945 1946 Customs district 1945 1946 

North America: North Atlantic: 

Bermuda Connecticut 263 2, 987 
Canada 3, 393, 131 |4, 513, 637 Maine and New Hamp- 
Mexico 158 4, 450 Sie ok 27, 678 36, 661 
Newſoundland and Lab- Massachusetts 4 1 
e LEE 6, 031 4, 538 New York................ 4, 809 8, 123 
West Indies: Philadelphia 247, 984 | 1, 800, 726 
British................ 16 157 || South Atlantic: 
Cuba... vuoi 70, 171 51, 896 Maryland ................. 18, 012 124, 069 
Curacao (N. W. I.) NN Puerto Rico 12 
Other North America 8⁵ 14 Virginis... seco ace ees C 173 

South America: Gulf Coast: 

Bolis aaa 560 34 Floridas 94 96 
Brazil e.g ES 4, 480 67 Galveston... .............. 26, 993 56, 824 
POT BEE 102 102 A A A 2 
Uruguay .................- 159 250 New Orleans 672 96 
Other South America..... 2 83 || Mexican border: 

Europe: Kriens 9 9 
Belgium and Luxembourg 134,769 | 786, 956 ¡AL A AA 52 58 
Fries 33,685 | 758, 226 Laredo ds 38 100 
Itàly eet A 8 240, 530 || Pacific coast: 

Netherlands.............. 2 87,991 „ uem Meus 29 

Norway o oe oe si 9, 009 San Diego 4 15 

Portugal.................. 9. 287 280 San Franciseo.............].......... 103 

Sweden 12, 627 EE Woshigton. 90 3, 503 
Switzerland 25, 926 24,927 || Northern border: 

Yugoslavia. ..............]....-.-... 19, 825 Butfalo......... LLL llli. 1, 733, 570 | 2, 428, 686 

Other Europe 11 Dai ; r 1. 857 5, 167 

„ 3, 476 Duluth and Superior 4, 420 21. 737 

P“ ri! EE Michigan n 804 2. 119 

— — — GG on thesi t eee 5, 985 16, 357 

3, 691, 247 6, 506, 829 Rocliester 247, 156 182, 009 

St. Lawrence 1, 369, 191 | 1,815,071 

Vermont... ooo. 1, 562 2. 036 


3, 691, 247 | 6, 506, 829 


CANADA 


Coal and lignite production in Canada in 1946 increased 8 percent 
over 1945, and SS production declined 14 percent. Imports of 
anthracite, and bituminous and subbituminous coal increased 36 
and 4 percent, respectively, over 1945. See table 38 for coal and coke 
statistics in Canada. 


TABLE 38.—Coal and coke industry and foreign trade of Canada, 1945-46! 


[Thousands of net tons] 


Coal 
Coke SCH 
, cua 
, Biturninous and ] 
Anthracite aubbituriihngus Lignite Total 


—— —ñ.— 
ee | á—— | ES — —— | EE — — 


Production. 214,974 | 16,275 | 1,533 | 1,522 | 16,507 | 17,797 3, 862 3,313 
Imports 3,411 | 4,639 | 21,177 | 22,000 | (3) (3) | 24,588 | 26,639 | 1,251 904 
Exports. 824 854 17 9 841 863 39 47 
Available for œn- | a 
sumption.......... 3,411 | 4,639 | 35,327 , 37,421 | 1,516 | 1,513 | 40,254 | 43,573 | 5,074 | 4, 176 


| 


! Monthly Coal and Coke Statistics for Canada, December 1946. Duta for 1946 are preliminary. 
? Revised figure. 
! Less than 1,000 tons. 
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WORLD PRODUCTION 


Available data on world production of anthracite for 1939-46 are 
shown in table 39. 


TABLE 39.— World production of anthracite, 1939-46, in metric tons ! 
[Compiled by P. Roberts] 


—— ——2— em om mee mm mm mem VH mm mm eme — e 


7, 320, 664 
EE EE 116, 290 
E E E 963, 000 
EE 2, D 1, 159, 000 
1I11§ ]¹wmàAm ee ROPA a E C e 107, 255 162, 140 163, 565 
Korea (Chosen 2, 233, 864 3, 153, 175 3, 898, 282 
Morocco, French.........--...-.-.--...-------- 115, 600 143, 500 119, 400 
Peron e EE 3, 514 4, 500 5, 
Fee 8 294, 081 286. 854 404, 144 
Rumania 4. 400 13, 724 5, 1 
Spain eset ³ðVw.m. 8 563. 1. 095, 875 1, 242, 932 
S8witzerland......................l LL ll l.l... 2, 500 , 000 108, 
United Kingdom.....................-........- 6, 163, 406 5,687, 330 4, 351, 327 
United States (Pennsylvania) .................. 46, 708, 319 46, 705, 836 §1, 136, 164 54, 728, 109 
Total (estinate)........... Ll lll lll... 119,096, 000 | 122,638, 000 | 128, 006, 000 116, 922, 000 
Country ! 1943 1044 1945 1946 
Bulgaria... co uL 8 (2) (2) 2 
ef E A HIN 3) (2) 1, 451, 000 757, 114 
A EE 8 123, 387 130, 198 123, 468 
Nee 024: 2 a Do i EE 8, 205, 000 4, 964, 000 1 (3) 
Indochina, French............................. 955, 000 4 489, 700 $ 218, 000 (3) 

Mies ⁵ ³ ß y 8 122, 075 (3) , 446 104, 989 
Korea (Chosenßn ll lllll.. 4, 157, 101 4, 530, 262 (2) $ 1, 130, 000 
Morocco, French... 102, 290 134, 400 178, 600 221, 750 
POM hs Seed TT: 22, 716 14, 545 36, 848 82, 089 
POPU RB tcc eb ⁵ teensy Jee EE 368, 321 389, 638 436, 117 369, 333 
Runen... ]ĩi?ßv. 8, 071 2, 590 * 5, 000 

( 8 1, 151, 762 1, 516, 085 1, 529, 532 1, 522, 188 
Switzerlanß lll 04, 150 51.232 (3) ) 
United Kingdom eee 4, 196, 671 3, 652, 881 3, 213, 405 3, 582, 084 
United States (Pennsylvania)) 55, 014, 679 57, 788, 602 49, 834, 944 54, 890, 625 

Total (estimate). .........-..-.-...-...-- 117, 901, 000 | 114,039, 000 | 105, 270, 000 118, 168, 000 


! In addition to countries listed, Belgium, Germany, Japan, and U. 8. 8. R. produce anthracite, but 
data of output are not available. Estimates by author of chapter included in total. 

? Data not available; estimate included in total. 

3 Excludes Kwantung Peninsula. 

Estimate l : 


Cobalt 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


LTHOUGH the demand for cobalt in 1946 was substantially 
A less than during World War II, it was evident that the prewar 
peacctime upward trend in usage had projected itself into the 
first postwar year. In 1946, for example, industry probably con- 
sumed 60 percent more cobalt than in 1939. Because of the im- 
portance of cobalt in permanent magnets, high-temperature alloys, 
cutting tools, glass-metal seals, and ground-coat frit for porcelain 
enamel, as well as for other applications, it is expected that its peace- 
time demand will expand greatly. The production of cobalt before 
1945 was relatively small; consequently, world output was insufficient 
to permit much expansion in use of this metal. During World 
War II, however, the capacity of mines to produce cobalt ore and of 
refining plants to provide metal, oxide, and other forms of cobalt was 
expanded phenomenally; as a result, industrialists interested in new 
applications are assured adequate supplies. 

Taking the lead in the postwar demand for cobalt are permanent 
magnets and magnet steels, which took an all-time high of 1,456,522 
pounds in 1946, or 10 percent more than in the previous record year 
1944. Moreover, usage of cobalt for these purposes accounted for 
35 percent of the total consumption in 1946. Concerning the im- 
portance of permanent magnets in modern industry, the following 
comment is of interest. 

Probably no material has become more well known and widely used in a com- 
paratively short period as have the Alnico series of permanent ee alloys, 
produced by several concerns under license from the General Electric Co. Alnico 
maenets have been the means of thousands of improvements in the radio, elec- 
tricity and electronics fields, and as components of machinery in a wide variety 
of industries and in household equipment. [General Electric Co. also produces 
Alnico magnets.] 

The functions of permanent magnets have been grouped into four 
general classifications by the Indiana Steel Products Co., as follows: 

1. Transformation of mechanical to electrical energy. 

2. Transformation of electrical to mechanical energy. 

3. Tractive effort. 

4. Changing apparent characteristics of a material. 

À review of permanent magnet steels, covering their metallurgy, 
engineering possibilities, physical qualities, and methods of fabrica- 
tion, has been presented by Ruder? A new permanent-magnet 

Eed Neto coser ee Nia al I i o 
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material—Vicalloy, an alloy of vanadium, iron, and cobalt—has been 
described by Nesbitt. A new magnetic alloy—Hiperco, containing 
35 percent cobalt, 64 percent iron, and 1 percent chromium— that 
carries more magnetism than any other alloy practical for use in motors 
and generators and is tough enough to withstand intense vibration" 
has been announced.“ 

A major contribution to victory in World War II was the develop- 
ment of high-temperature alloys capable of maintaining strength at 
high operating temperatures and resisting wear, corrosion, and erosion. 
Informative articles on high-temperature alloys have been contributed 
by Knight and Browne.“ According to Knight, at least 40 high- 
temperature alloys, of which about 35 were designed to stand tem- 
peratures of 1,200? to 1,600? F., have been developed for various 
components of gas turbines, as well as in jet aircraft engines and 
turbosuperchargers. Of these high-temperature alloys, 13 contain 
cobalt ranging from 13 to 66 percent. Despite the fact that much 
less cobalt was employed in high-temperature alloys in 1946 than in 
recent years, because of their outstanding characteristics the peace- 
time potentialities of cobalt-base alloys appear promising. The 
following analyses of cobalt-base high-temperature alloys have been 
reported by Knight. | 

The quantity of cobalt employed in ground-coat frit and pigments 
increased sharply in 1946. The larger usage of cobalt in ground-coat 
frit may foretell an upward trend of ubatan dal magnitude, inasmuch 
as the prefabricated-steel housing program will feature walls and built- 
in shelves and closets of porcelain enamel. Consequently, as the 
production schedule for these houses gains momentum, & correspond- 
ing increase in the demand for cobalt is anticipated. 

Production of cobalt ore in the United States in 1946 declined sub- 
stantially from the record established in 1945. Imports of cobalt in 
all forms were also much smaller than in 1945. 

The consumption of cobalt contained in ore and alloy by refiners 
or processors in the United States was 58 percent less than in 1945, 
but consumption of cobalt products by industrial consumers declined 
only about 6 percent, owing mainly to the increased demand for cobalt 
for permanent magnets and magnet steel, ground-coat frit, pigments, 
and driers. 

Effective June 12, 1946, price control over cobalt was removed by 
the Office of Price Administration. Despite this removal, however, 
metal containing 97 to 99 percent cobalt remained unchanged at the 
former ceiling price of $1.50 to $1.57 a pound on contract. 

3 Nesbitt, E. A., Vicalloy—A Workable Alloy for Permanent Magnets: Am. Inst. Min. and Met. Eng., 
Motals Technol., Tech. Pub. 1973, vol. 13, No. 2, February 1946, 11 pp. 

* Iron Age, New Magnetic Alloy Opens Way for Lightweight Motors: Vol. 59, No. 9, Feb. 27, 1947, p. 59. 
* Knight, H. A., Super Alloys for High-Temperature Service: Materials and Methods, vol. 23, Wo. 6, 


June 1946, pp. 1557-1563. 
i5 Browne, L. E., Cobalt-Base High-Temperature Alloys: Steel, vol. 118, No. 21, May 27, 1946, pp. 88-91, 
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MINE PRODUCTION AND DEVELOPMENT 


Despite the fact that the United States is the largest consumer of 
cobalt in the world, only a small part of its requirements is furnished 
by domestic ore, as is evident from the next table, which shows pro- 
duction and shipments for 1921-44; the Bureau of Mines is not at 
liberty to publish figures for 1945 and 1946. 7 


Cobalt ore produced and shipped in the United States, 1921-44 ! 
[PARTLY ESTIMATED] 


Produced Shipped from mines 
Year 

Gross weight | Cobalt content| Gross weight | Cobalt content 

(short tons) (pounds) (short tons) (pounds) 
1021-090. «o0 nce rises ER PRONUS: 93 9, 300 41 5, 000 
IIo o o en 8 20 I/! V rhe Ra 
Cö;ào 8 31 r EE 
inn 23 J;ö§»; A 8 
UE ATCP 6 V;‚«’ AA. c EYES 
ey PM ͤ ee 24 „ %% ⁰⁰yy whale ele ces 
UK oad O EE 16 WOO EE, A A 
J AAA 27 CJ ³˙¹A AA AAA 88 
IJ ee eg 5, 048 133, 800 4, 500 127, 000 
BOA rece wake eee A A E 19, 127 505, 377 20, 031 521, 627 
//;ö;o’S II s 26, 241 735, 335 23, 741 661, 657 
LE EE 27,103 732, 098 28, 541 763, 772 
I!!!! ³ĩ A 18, 407 828, 515 17, 539 556, 687 


Bureau of Mines not at liberty to publish figures for 1945 and 1946. 


A complete record of the output of cobalt in the United States before 
1921 is not available. Nevertheless, production has been small, and 
virtually all was from deposits near Fredericktown, Madison County, 
Mo., where a complex ore consisting of copper, lead, cobalt, and 
nickel has been mined sporadically. In fact, cobalt and nickel in 
small quantities were produced for many years preceding 1857 at the 
La Motte mine. Prior to 1921 attempts had been made by several 
companies to establish a regular production of cobalt in Missouri, and 
despite the fact that large sums were spent in these endeavors, none of 
the metallurgical processes developed for treating the complex ore 
proved entirely satisfactory; consequently, only spasmodic outputs 
were made. There was no commercial production of cobalt ore in 
Missouri during 1921-43. In July 1944, however, the St. Louis 
Smelting & Refining Co. began producing a cobalt-nickel concentrate 
at its property near Fredericktown and in 1945 was the chief producer 
in the United States. In September 1946, the company suspended the 
production of nickel-cobalt concentrate but is continuing to study the 
problem of making a successful recovery of separate products of nickel 
and cobalt. | 

Although cobalt has long been known to occur as & minor con- 
stituent of the iron ores at Cornwall, Pa., only during the past several 
years were experiments made on its recovery. The cobalt is contained 
in the sulfides that accompany the magnetite, and since 1940 there has 
been a regular production from this source by the Bethlehem Steel Co. 

Aside from the cobalt ore produced in Missouri and Pennsylvania, 
there has been little other commercial production in the United States. 
About the middle of the nineteenth century, there was a small output 
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of arsenical cobalt-nickel ore in Connecticut. Oregon has been cred- 
ited with spasmodic shipments of arsenical ore containing cobalt, gold, 
and silver; Idaho and Alabama have each produced a carlot; and 
Nevada has contributed 1 or 2 carlots. A small quantity of concen- 
trate containing cobalt and nickel has been recovered as a byproduct of 
froth flotation of talc at Burlington, Vt. However, most of the output 
reported for 1921-39 represents cobalt contained in residues recovered 
at the electrolytic zinc plant of the Sullivan Mining Co., Kellogg, 
Idaho; none has been marketed. 

Production and shipments of cobalt ore in the United States were 
much less in 1946 than in 1945; however, the Dureau of Mines is not at 
liberty to publish the figures for these years at this time. 

The Bethlehem Steel Co. was the chief producer of cobalt ore in the 
United States in 1946, but its output and shipments were 20 and 1 
percent, respectively, less than in 1945. The cobalt-bearing material 
(averaging 1.43 percent cobalt in 1946) is shipped to The Pyrites Co., 
Wilmington, Del., where it is processed to metal and other cobalt 
products. 

In 1946 the St. Louis Smelting & Refining Co. produced some ore 
and recovered some calcines from earlier operations at its property 
near Fredericktown, Madison County, Mo. The cobalt material 
averaged 2.35 percent cobalt and was also shipped to The Pyrites Co., 
Wilmington, Del. Production of cobalt by the St. Louis Smelting & 
Refining Co. was suspended in September 1946. The company ae 
dewatered the old workings of the mine of the Missouri Cobalt Co. 
near Fredericktown to determine what reserves may remain of lead and 
copper ores particularly but of cobalt and nickel ores as well. 

The Sullivan Mining Co., Kellogg, Idaho, recovered 74 short tons 
of residues, containing 5;095 pounds of cobalt, at its electrolytic zinc 
plant in 1946. However, as in previous years, it made no shipments. 

Development was continued in 1946 at the Blackbird mine near 
Salmon, Idaho, by the Calera Mining Co., a wholly owned subsidiary 
of the Howe Sound Co. Approximately 4,000 feet of drifting and 
crosscutting were done in 1946 with encouraging results. The ore 
carries copper and gold, as well as cobalt. According to the Howe 
Sound Co.:“ 

Research to develop processes for the separation of the several metals included 
in the ore and for refining the cobalt progressed favorably. When this work is 


concluded a decision will be reached in regard to the size and type of plant which 
will be required. We d | 


CONSUMPTION 


Refiners or Processors.— Consumption of cobalt contained in alloy 
and ore by refiners or processors was 2,009,018 pounds in 1946, a 
decrease of 58 percent from 1945. 

Industrial Consumers.— Consumption of cobalt (exclusive of salts 
and driers) by industrial consumers was 3,220,027 pounds in 1946, a 
decrease of 13 percent from 1945. "The quantity of salts and driers 
used is not known; but, measured by production, consumption was 
958,480 pounds in 1946 compared with 728,596 pounds in 1945. Thus, 
it is apparent that consumption of cobalt by industrial consumers 


Howe Sound Co., Annual Report: 1946, p. 3. 
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¿RAS vy in the United States, 1945-46 
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D espi Pounds of cobalt 
cobalt i 
by dom 
ductior 
liberty 
rd d originated from alloy and ore; there- 
— "UE 
"Te 755 gx pa United § 1945-46 
gui uced and shippe in the United States, i 
A 2 d gets” prod in pounds 
pr pal! 
em $ prit di Produced 
Shi ( 
103, La e 


Gross weight | Cobalt content 


371, 040 261, 560 566, 545 
260, 268 98, 197 260, 065 
8, 063, 341 553, 243 7, 816, 203 
79, 461 55, 634 . 75, 964 
68, 504 27, 771 79, 859 
59, 191 13, 800 63, 183 
18, 425 7. 549 14, 026 
33, 027 6, 716 17, 572 

3, 704 813 2. 804 

2, 360, 090 146, 475 2, 389, 252 
118, 089 51, 995 125, 968 
210, 733 709 218, 692 
122, 320 

82, 665 

. 118,985 

13, 902 

5, 343, 962 

102 616 

$15, 779 

6, 011, 881 


! In addition, cobalt metal (rondelles, granules, fines, and powder) was produced, but the Bureau of 
Mines is not at liberty to publish figures on production and shipments. 

3 Comprises shipments to customers, deliveries to Office of Metals Reserve, and consumption at producing 
plant. Excludes sales of imported products and sales by Office of Metals Reserve. 


totaled 4,178,507 pounds in 1946 compared with 4,439,483 pounds in 
1945. The largest use of cobalt in 1946 was for magnets and magnet 
steel, which accounted for 35 percent of the total quantity consumed; 
usage for these purposes, moreover, established & new high and was 32 
percent greater than in 1945. "The second-largest quantity of cobalt 
was employed in stellite and stellite-type alloys, but only one-third as 
much was used as in 1945. The third-largest amount was employed 
in ground-coat frit, which used almost 2% times more than in 1945. 
Consumption of cobalt in pigments and other nonmetallic purposes 
also was substantially greater than in 1945. The quantities of cobalt 
employed in cemented carbides declined conspicuously, and much less 
was used also in high-speed steel. 
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Cobalt consumed in the United States, 1943-46, by uses ! 
{EXCLUSIVE OF SALTS AND DRIERS] 


Pounds of cobalt 
Use 
1943 1944 1945 1946 
Metallic: 
lege m mm ume am 
tellite and stellite-type alloys. .... , 987, 
Carbide-type alloys . 2, 041, 409 1, 757, 673 { 1 206, 189 49, 590 
Magnets and magnet steel 1, 032, 374 1, 322, 097 1, 105, 880 1, 456, 522 
Welding rod and stock for tipping f 
l!!! 70, 068 89, 061 31, 293 53, 418 
Dies and valve steel.. 29, 604 36, 865 25, 566 16, 104 
EE oss A A oe 186, 664 233, 782 918, 967 301, 220 
Total metalle 8, 750, 855 8, 800, 915 3 3, 410, 750 2, 597, 003 
Nonmetallic: 
Ground-coat ft... 80, 504 116, 884 173, 428 412, 766 
Feen 8 39, 384 53, 654 100, 789 170, 662 
G A PREMO 35, 415 17, 459 25, 920 39, 506 
Total nonmetallic................ 155, 303 187, 997 300, 137 623, 024 
3, 915, 158 3, 988, 912 2 3, 710, 887 3, 220, 027 


! Comprises metal, oxide, purchased scrap, and cobalt-nickel compound, and ore used directly in magnets 


and other industrial applications. 
FOREIGN TRADE °? 


1 Revised figure. 

Imports—Imports of cobalt into the United States in 1946 were 
27 percent less than in 1945 and the smallest since 1939. The Belgian 
Congo continued to be the chief source of imports; in 1946 it supplied 
250,112 pounds of metal and 1,648,595 pounds of alloy containing 
717,337 pounds of cobalt. Belgium supplied 1,685,470 pounds of 
metal and 1,073,980 pounds of oxide containing about 757,200 pounds 
of cobalt, chiefly from Belgian Congo alloy. Canada supplied 657,787 
pounds of ore containing 73,892 pounds of cobalt and the United 
Kingdom 650 pounds (gross weight) of oxide and 350 pounds (gross 
d ed of salts and compounds. 

he duty on cobalt oxide continued to be 10 cents a pound, on 
sulfate 5 cents a pound, linoleate 10 cents, and on other cobalt salts 
and compounds 30 percent ad valorem. Cobalt metal and ore 
entered the United States duty free. 


Cobalt imported for consumption in the United States, 1942-46, by classes 


Ore ! 


Pounds 


ix Value 
Gross Cobalt Gross Cobalt 
weight content weight content 
16722 10, 313, 867 4, 834, 797 $99, 898 
E A 10, 110, 879 4, 357, 335 10, 556, 042 1, 268, 788 1, 620, 869 
19444. : 3, 737, 000 473, 529 61, 123 53, 434 
10. 8, 397, 145 $, 616, 000 859, 940 109, 112 91, 564 
G 648, 505 717, 337 657, 787 73, 892 


See footnotes at end of table. 
* Figures on imports ie exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 


Mines, from records of U. 8. Department of Commerce. 
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Cobalt consumed ! by refiners or processors in the United States, 1945-46 


Pounds of cobalt 
Cobalt material 
1945 1946 
Alloy And Ot. usce eeu See e A eee EE 4, 808, 825 2, 009, 018 
Fines and granules. ............ A NR A A 453, 538 499, 737 
Ps A ee ue dr eee eee E 133, 831 128, 740 
Rondelea oll s ]⅛ “¹¹ oe ³ydmm d 64, 872 148, 197 
A RA eM Pec REALE 18, 460 19, 243 


1 The fines, granules, hydrate, rondelles, and carbonate consumed originated from alloy and ore; there- 
fore, combining alloy and ore with these materials results in duplication. 


Specified cobalt products ! produced and shipped in the United States, 1945-46, 


in pounds 
Produced DEET 
E p gross 
Product weight) 2 
Gross weight | Cobalt content 
1945: 
Jan -September 
OXIdOO ee ee 8 Ve e 371, 040 261, 560 566, 545 
TE VOIR AAA A 260, 268 98, 197 260, 065 
Salts and driers......................... EE 8, 063, 341 , 243 7, 816, 203 
October-December: 
% A te te ee race oce 79, 461 55, 634 75, 964 
EI CRUG ER 68, 504 27, 771 79, 859 
/ ·˙.1AAAͥ˙àÜwr EE 59, 191 13, 800 63, 183 
Carbonate. eee. 15, 425 7, 549 14, 026 
Bulfate.... esate ³ð3dſſͥͥ ³éͤ ( ĩðͤ . Eds „027 6, 716 17. 572 
G einen et oe Stes . 8 3, 704 813 
(KIT A , 146, 475 2, 389, 252 
1946: 
Jan -June: B 
e ß 118, 089 81, 995 125, 968 
Si AA O 210, 733 92, 799 218, 692 
A 8 125. 728 29, 610 122. 320 
Carbonate. gege Reg A 80, 217 38, 776 665 
A WE 111, 850 22, 562 118, 985 
Other NITE PME 8 12, 810 2, 606 13. 902 
ß ͤ ²˙àà—Ä—̃—ꝛ—w— v ĩͤ ortega 5, 767, 754 376, 166 5, 343, 962 
July-December: 
A ⅛˙ . de 110, 466 77, 438 102, 616 
|S Ait lo’ EE 348, 850 151, 567 327, 600 
SS ⁵ĩðV2Dſ ĩ³ A HD 307, 077 78. 717 315, 777 
/·];’ẽ«do ͤ m..., m MES 5, 821, 930 409, 983 6, 011, 881 


! In addition, cobalt metal (rondelles, granules, fines, and powder) was produced, but the Bureau of 
Mines is not at liberty to publish figures on production and shiprnents. 

1 Ge pris shipments to customers, deliveries to Office of Metals Reserve, and consumption at producing 
plant. Excludes sales of imported products and sales by Office of Metals Reserve. 


totaled 4,178,507 pounds in 1946 compared with 4,439,483 pounds in 
1945. The largest use of cobalt in 1946 was for magnets and magnet 
Steel, which accounted for 35 percent of the total quantity consumed; 
usage for these purposes, moreover, established a new high and was 32 
percent greater than in 1945. "The second-largest quantity of cobalt 
was employed in stellite and stellite-type alloys, but only one-third as 
much was used as in 1945. The third-largest amount was employed 
in ground-coat frit, which used almost 2% times more than in 1945. 
Consumption of cobalt in pigments and other nonmetallic purposes 
also was substantially greater than in 1945. The quantities of cobalt 
employed in cemented carbides declined conspicuously, and much less 
was used also in high-speed steel. 
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Cobalt consumed in the United States, 1943-46, by uses ! 
[EXCLUSIVE OF SALTS AND DRIERS) 


Pounds of cobalt 
Use 
1943 1944 1945 1946 
Metallic: 
Sen neee we | mmy nmm Dm 
an ype alloys. .... , 387, 
Carbide-type alloyss .. 2,041, 409 1, 757, 673 { 1206, 189 49, 590 
Magnets and magnet stecl.......... 1, 032, 374 1, 322, 097 1, 105, 880 1, 456, 522 
Welding rod and stock for tipping 
6 n ẽ r˙ ͤ 70, 068 89, 061 31, 203 63, 418 
Dies and valve steel. 29. 604 36, 865 25, 16, 104 
RI cose oe eee A 186, 664 233, 782 318, 967 301, 230 
Total metallic.................... 3, 759, 855 3, 800, 915 3 3, 410, 750 2, 597, 003 
Nonme 
Ground-coat frit........-.....-....- 80, 504 116, 884 173, 428 412, 766 
Pigments........................-- 39, 384 ; 100, 789 170, 662 
G ³˙m tte oe pee 35, 415 17, 459 25, E 
Total nonmetallic................ 155, 303 187, 997 300, 137 623, 024 
3, 915, 158 8, 988, 912 3 3, 710, 887 8, 220, 027 


! Comprises metal, oxide, purchased scrap, and cobalt-nickel compound, and ore used directly in magnets 


and other industrial applications. 
FOREIGN TRADE °? 


2 Revised figure. 

Imports—Imports of cobalt into the United States in 1946 were 
27 percent less than in 1945 and the smallest since 1939. The Belgian 
Congo continued to be the chief source of imports; in 1946 it supplied 
250,112 pounds of metal and 1,648,595 pounds of alloy containing 
717,337 pounds of cobalt. Belgium supplied 1,685,470 pounds of 
metal and 1,073,980 pounds of oxide containing about 757,200 pounds 
of cobalt, chiefly from Belgian Congo alloy. Canada supplied 657,787 
pe of ore containing 73,892 pounds of cobalt and the United 

ingdom 650 pounds (gross weight) of oxide and 350 pounds (gross 
weight) of salts and compounds. 

he duty on cobalt oxide continued to be 10 cents a pound, on 
sulfate 5 cents a pound, linoleate 10 cents, and on other cobalt salts 
and compounds 30 percent ad valorem. Cobalt metal and ore 
entered the United States duty free. 


Cobalt imported for consumption in the United States, 1942-46, by classes 


Alloy ! 


muy Ma t t Ee 


Pounds 


Year 
HE es Value 
Gross Cobalt Gross 
weight content weight 
1949 oon bso 10, 313, 867 , 898 
ö 8 10, 110, 879 , co 
tt E uss 881 
861 


—— 2 — ée ee e e 


See footnotes at end of table. 


$ Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. 8. Department of Commerce. 
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Cobalt imported for consumption in the United States, 1942-46, by classes—Con. 


Metal Oxide Other salts and compounds 
Year —  _ _ — 
Pounds Value Pounds Value Pounds Value 
1942.............-. 148, 304 / dE 200 $448 
19433 o 266, 670 373, 948 58, 928 $95, 463 56 164 
1941444. 73, O88 102, 323 225, 609 400, 356 115 354 
1955 essed 946. 475 1, 552. 670 120, 672 215, 563 224 7 


1916. 1, 935, 582 2, 749, 326 1, 074, 630 1, 450, 236 350 778 


1 Data for 1942 include 2,384,915 pounds of alloy, containing 980,000 pounds of cobalt and valued at $867,799, 
received in December 1942 but recorded as January 1943 by U. 8. Department of Commerce. Data for 
9 reported by importer to Bureau of Mines; not separately classified by U. S. Department of 

ommerce. 

? Data for 1943, 1944, and 1946 adjusted by Bureau of Mines to exclude alloy. 

3 Data not available. 


Exports.—Exports of cobalt are small, as is evident from the ac- 
companying table. | 


Cobalt exported from the United States, 1944-46, by classes 


1944 
Class ——————— 
Pounds Value Pounds 
Ore and concentrates. ......... 5 $33 
Metal and alloys.............. 348, 439 R20. 763 
Oxide ee see eid cu Ens 92, 031 183, 158 
Salts and compounds. ........ 40, 046 30, 488 


1 Not separately classified by U. 8. Department of Commerce. 


WORLD REVIEW 


Despite the fact that cobalt is produced in many countries, five— 
Belgian Congo, Northern Rhodesia, French Morocco, the United 
States, and Canada—have contributed virtually the entire world 
output in recent years, as is apparent from the accompanying table, 


World production (partly estimated) of cobalt, 1939—46, by countries, in metric 
tons ! 


(COMPILED BY B. B. MITCHELL] 


Cobalt content 
Country ! 
1939 1940 1941 1942 1943 1944 1945 1946 
AUS Os Eege dade 13 12 13 14 15 9 10 11 
Belgian Congo 1,080 | 2,301 | 2,256 | 1,656 | 2,061 | 1,877 | 3,500 (2) 
Bolivia (export) 2 2 (3) NP A A 
IB ENEE 4229 218 73 (?) (2) (2) (2) (2) 
Candi EEN 332 360 119 80 16 49 34 
Chile. sce EE (2) (2) 2 (3) 3 5 1 (3) 
RETTET EE, AA 8 (3) 1 3 15 Ilt eis 
Morocco, French.................... 680 330 65 3 216 243 (3) (?) 
Northern Rhodesia . 1, 595 1, 223 650 914 943 075 874 552 
58 


! In addition to countries listed, Brazil, China, Finland, Germany, Italy, Mexico, Spain, and Sweden 
produce cobalt, but production data ure not available. 

2 Data not available. 

3 Less than 1 ton. 

Year ended June 30 of year stated. 

$ Bureau of Mines not at liberty to publish figures, 
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which shows world production by countries, 1939-46, insofar as 
statistics are available. 


Belgian Congo.—The world’s chief source of cobalt continues to be 
the Belgian Congo, where the Union Miniére du Haut Katanga is the 
sole producer. Production of cobalt in Belgian Congo was begun in 
1924, when 273 metric tons were produced; since that year, output 
has increased almost steadily and reached a peak of 3,500 metric tons 
in 1945. The company has a cobalt mine and a cobalt-concentrating 
plant at Kabolela and a cobalt mine and ore-treatment plant at 
kamoto. At Jadotville it has six single-phase electric furnaces 
(monthly capacity, about 300 tons) for smelting the cobalt-bearing 
ores and slags. The cobaltiferous red alloy from the electric furnaces 
is refined in two rotary furnaces; and the resultant crude cobalt, 
which is cast into ingots, is shipped chiefly to the United States and 
to Belgium, where it is processed to metal, oxide, salts, and driers. 
The solutions used in the electrolytic plants contain cobalt, which is 
recovered by a special process of precipitation. The precipitates are 
treated by electrolysis in a refining plant (also at Jadotville) capable 
of producing about 225 tons a month of granules of high purity and 
very low carbon content. 


Canada.—Production of cobalt (content) in Canada decreased to 
74,902 pounds in 1946 from 109,123 pounds in 1945. The Silanco 
Mining & Smelting Corp., which operates a concentrator and mines 
cobalt-silver ore at the Agaunico and other properties in and: about 
Cobalt, Ontario, was the chief producer in both years. The construc- 
tion of a smelter by this company, noted in the chapter of this series 
for 1945, was not completed in 1946. 


French Morocco.— Production of cobalt ore at the Bou Azzer and 
Graara mines was maintained at 200 tons monthly during the first 
half of 1946.“ Several hundred tons of cobalt ore have been sent 
from Morocco to French processing centers. Moroccan ore con- 
tains nickel and gold as well as cobalt, as indicated by the following 
partial analyses of some shipments made to the United States in 1943. 


Cobalt Nickel (per- Gold (ounces Cobalt Nickel (per- | Gold (ounces 
cent) per 


per ton) (percent) 


Northern Rhodesia.—The second-largest producer of cobalt in the 
world is Northern Rhodesia, where the mineral occurs associated with 
copper in certain ore found in the copper mines of the Rhokana Corp.” 
The output of alloy was 1,527 short tons containing 609 tons of cobalt 
in the year ended June 30, 1946, compared with 2,415 tons containing 
963 tons in 1945. | | 

* Metal Bulletin (London), No. 3109, July 5, 1946, p. 5. 
9 Metal Bulletin (London), No. 3078, Mar. 15, 1946, p. 11. 


!! South African Mining and Engincering Journal, Production of Cobalt— Process Adopted &t Md 5 
Mine: Vol. 54, part I, No. 2635, July 31, 1943, pp. 465, 467. See also Minerals Yearbook, 1943, pp. 648-649. 
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GENERAL SUMMARY 


HE COKE INDUSTRY, an important factor in the conversion 

of the Nation’s heavy industries from war production to peace- 

time operations, encountered many obstacles in 1946, and the 
total coke output—58,497,848 tons—represents a decrease of 13 
percent from 1945 and 21 percent from the 1944 peak. The decline 
was due to interruptions in coking operations because of labor diffi- 
culties in the steel and bituminous-coal industries. The 4-week steel 
strike beginning on January 21, 1946, caused the rate of coke pro- 
duction at oven plants connected with iron and steel works to decline 
from 82.1 percent of 9 8 in December 1945 to a low of 36.3 
percent in February 1946. During this period beehive-coke ovens 
could not ship their coke to steel plants and in seeking other markets 
exported such large quantities that monthly exports in the first 2 
months of 1946 were the highest on record. Nonfurnace or merchant 
oven plants were not directly affected by the stoppage and operated 
at 90 percent of capacity in this period. Settlement of the steel 
strike started the flow of coke to blast furnaces, and in March the 
average daily production of beehive and oven coke increased 64 per- 
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cent over the February figure; but, with stoppages in the bituminous- 
coal industry in 95 il and May, the output of oven coke dropped 
sharply from the March rate, and beehive production declined to the 
lowest point since May 1939. Settlement of the coal strike on 


a 


MAA 
KREE 
Cori 


LEE EEE 

LLEGUE 

TPT PEP ry Nar} 
mes 


Y PRODUCTION vox 
[| Late er 


Ane 
IIC TL 


DAIL 


— 
mo 
RAT 
—— 
2 
— 
E 


4 
IW 


& 
ELT TL | fet | | | 


Jatd EAR 
EL UAL TY TT 
a "E 


3 
A 


CA ag TE E R.? 
AVO 43d SNOL LIN 40 SONYSNOHL 


FIGURE 1.—Average daily production of beehive and oven coke and pig iron and producers’ stocks of oven coke, 1939-46, by months. 


May 29 caused production to increase steadily until November 21, 
when the bituminous-coal miners walked out again, forcing oven-coke 
operators to slow their coking schedules and practically closing all 
beehive plants until the strike ended on December 7. 


402 MINERALS YEARBOOK, 1946 


These interruptions in plant operations necessarily reduced the 
consumption of coking coal, and 13 percent less was charged into the 
ovens than in 1945. Although requirements of coking coal in 1946 
were lower than in the previous year, supplies of high-grade coking 
coals were extremely limited throughout the year. The Solid Fuels 
Administration, in order to distribute the available coal equitably 
and prevent the shut-down of essential industrial operations, issued 
a number of emergency distribution regulations and “freeze” orders 
in 1946. Coal was allocated widely during the coal and transporta- 
tion strikes, and emergency regulations were used for the latest time 
during the coal strike in November-December. The Bureau of 
Mines cooperated closely with the Solid Fuels Administration in 
collecting and compiling statistical data relating to requirements, 
consumption, stocks, and days’ supply of coking coal at individual 
oven-coke plants. 

General increases in mining and transportation costs in 1946 caused 
the average value of coking coal delivered to coke plants to rise $0.45 
per ton over 1945, a gain of nearly 9 percent. The average values 
of $5.77 and $3.59 per ton for coal delivered to oven- and bechive-eoke 
plants, respectively, were the highest on record. 

To meet the tremendous wartime demand for coke and coal- 
chemical materials, the oven-coke industry increased its annual coke 
capacity more than 11,700,000 tons, or 20 percent, between 1940 
and 1946. The coke capacity of beehive ovens, which increased 
about 1 million tons a year during the early phases of the war in order 
to supplement oven-coke output, dropped sharply after the close of 
the war but increased in 1946 because of the extremely heavy demand 
for industrial coke. Indications in the first half of 1947 point to a 
substantial increase in capacity and production of bechive coke 
during 1947. 

The disposal pattern of coke in 1946 followcd, in general, that of 
1945, blast furnaces accounting for 75 percent of the total consump- 
tion; iron foundries, 5 percent; the manufacture of producer gas and 
water gas, 7 percent; other industrial purposes, 4 percent; and domestic 
coke sales, 9 percent. Sales of coke for domestic heating declined 
greatly from 1945 and equaled only 62 percent of the 1940 figure. 

According to data compiled by the Bureau of Mines from records 
of the United States Department of Commerce, exports of coke to 
foreign countries declined 17 percent from 1945. Although exports 
in the first quarter of 1946 during the stecl strike were unusually high, 
shipments in the last three quarters dropped sharply in order that 
requirements in this country might be met. As in previous years, 
imports were small, representing less than 0.1 percent of the total 
consumption. 

Coke prices in general followed the rise in coal and labor costs. 
The average increases in the price per ton of coke sold by producers 
(merchant sales) in 1946 were as follows: Furnace coke, $0.84; 
foundry coke, $1.03; coke used in the manufacture of water gas, $1.37; 
other industrial, $1.05; and domestic coke, $1.19. 

Total year-end stocks of coke at producing plants in 1946 were 
928,766 tons, a slight decrease from the 1945 total. Stocks of furnace 
coke incrcased 48,620 tons, but foundry and domestic coke reserves 
dropped 10,706 and 40,961 tons, respectively. 
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TABLE 1.—Salient statistics of the coke industry in the United States in 1946 


Vertical slot- 


type ovens 


bcd And — — — 


Coke produced 
At merchant plants: 


FC! AThüſ TT 12. 388. 485 
ü $122, 963, 480 
At furnace plants 
NOE TONS ˙ñ⅛7¹ ⅛˙ꝛP io hee see y es 41, 540, 962 
i100 NM "AMEN ose 327, 096, 732 
Total: 
%% ˙Xàmm ͥ ·me.ꝛ mm ] ⅛ W ð . Dd 53, 929, 447 
EELER NECEM $450, 060, 212 
Screenings or breeze produced 
/ ³¹ eot ts e tii ³ÄVm. ðd ð 4, 232. 252 
J!! ³ðmꝛ¼A nde a dym ð y s DRE E $11, 717, 500 
Coal charged into ovens: 
Bituminous: 
Ne TONS O ⁰˙ mm. 7̃»-ͥ ,»; ] Lui A 76, 120, 674 
76 o» ⁰ym x ⁰mʒ 8 $439, 292, 647 
Average per ton $5. 77 
Anthracite: 
O EES 238, 812 
Vents EE a $1, 250, 853 
Average per Lon... $5. 
Total: 
r a te a et Soe ee 76, 359, 486 
Wal elas wer vx x dL Re ec es ea d M $440, 543, 500 
Average per ton ) ee $5. 77 
Average yield in percent of total coal charged: - 
Coke pO TR 8 70. 63 
Breeze (at plants actually recov cring) E el Se tees 5. 54 
Ovens: 
In existence January le 14, 510 
In existence December 31............. LLL ccc cc eee eee. 14, 494 
Dismantled during year....... ilo oil ill eee eee eee 100 
In course of construction December 31.................... 824 
Annual coke capacity December 31 net tons.. 71, 112, 000 
Coke used by producer 
In blast furnaces: 
ihr O 29, 705, 380 
Lf 11] COE ONE 8 $242, 177,121 
In foundries: 
NECO a sa Le Ge m E es 68, 539 
Ru TEE $669, 345 
To make produci gas: 
A EE 801, 353 
Value 232 A tres EE EE $5, 956, 376 
To make water gas: 
F ³·Üw¹iAAſ ⁰»⁰Dyd 1. 429, 785 
N; (AAS ĩðâ CR $11,012, 922 
For other purposes 
Net EE EEN 352, 273 
P11! ³˙¹w¹m an ook er de 88 $2, 914. 100 
Coke sold— 
To financially affiliated plants— 
For blast-furnace use: 
/) A 8. 791. 275 
III! ³ĩð³ y $57, 666, 275 
For foundry use: 
Net (ONS EE 2, 344 
Value J)) NE MERERI $16, 213 
For manufacture of water gas: 
ELLO a a E 583, 904 
II... 3 $5, 230, 353 
For other purposes: 
f/ ⁰ÜÜ¹ w ⁰ E 186, 906 
EE ee $1, 585, 300 
To other consumers— 
For blast-furnace use: 
PUL (ODS EE 1, 909, 401 
NET EE $16, 592, 654 
For foundry use: 
vet tons SS Ee ORE 2, 571, 321 
ET, AA E $32, 441, 337 


See footnotes at end of table. 


Deehive 
ovens 


(2) 


4, 568, 401 
$36, 669, 170 


76, 015 
$113, 796 


7, 167, 424 
$25, 722, 680 
$3. 59 


63. 74 
2. 92 


12, 179 


ep e ee om e e e om e mm mm mm 


—— — e gr wm zm mm e 


—— mm e op ge o em e me 


wm mp e ep o er e mp o e mm om mm 


we mm —— e e em e omm cae 


————'— — 2 


—ͤ—ñAłẽ:3m1mͤ — mm mm — 


1.07% 
$10, 770 


1, 210, 447 
88, 278, 178 


—— e — 


--—— bm 


53, 939 
$549, 481 


2, 032, 622 
$16, 475, 520 


353, 995 
$3, 302, 073 


Total 


(1) 


— 


58, 497, 848 
$486, 729, 382 
4, 308, 267 
$11, 531, 362 


83, 288, 098 
$465, 015, 327 
$5. 58 


29, 756, 747 
$242, 769, 039 


68, 539 
$669, 345 


801,353 
$5, 956, 376 


1, 429,785 
$11,012, 922 


353, 352 
$2, 924, Y3U 


10, 001, 722 
$65, 944, 453 


2, 344 

$16, 213 

583, 904 

$5, 230, 353 
240, 845 

$2, 134, 941 
3, 942, 023 
$33, 368, 474 


2, 925, 319 
$35, 743, 410 
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TABLE 1.—Salient statistics of the coke industry in the United States 
in 1946—Continued 


Vertical slot- Beehive 
type ovens ovens Total 
Coke sold—Continued. 


To other consumers—Continued. 
For manufacture of water gas: 


IN OU TONS io EE 942, 837 190, 438 1, 133, 275 

!! Eee IQ pA E $9, 198, 354 $1, 652, 029 $10, 850, 353 
For other industríal use: 

Net EEN 1, 557, 830 493, 526 2, 051, 356 

ils ee luce. v Ee $14, 758, 195 $4, 281, 119 $19, 039, 314 
For domestic use: 

Net AA 4, 947, 085 149, 648 5, 096, 733 

Ill ⁰ $48, 977, 854 31, 186, 250 $50, 164, 104 


Disposal of screenings or breeze: 
Used by producer— 
For raising steam: 


Net TEE 3, 134, 177 6, 384 8, 140, 561 
Cf! ⁵ꝶꝶmmm m $8, 454, 978 $14, 683 $8, 460, 661 
To make producer or water gas: 
Net dE 45, 80 45, 806 
ill A aa eaae e aiii $164, 015 |.............. $164, 015 
For other purposes: 
ee ⅛ - 551, 155 21 551, 176 
T Elte ee Ee $1, 417, 482 $165 $1, 417, 647 
0 
Nh; ³ K 1, 023, 587 41, 967 1, 065, 554 
VAG eege . $3, 049, 084 $58, 388 $3, 107, 472 
A vorage receipts per ton sold (merchant sales): 
FUmMACG EE $8. 85 $8. 11 $8. 46 
Foundry eee. 8 312. 62 $9. 33 $12 22 
Water gas oke... $9. 76 $8. 67 $9. 57 
Other industrial coke. aaa dd +e eee eee $9. 47 $8. 67 $9. 28 
Domestic coke .. .......... JJ 8 89. 90 $7.93 $9. 84 
Screenings or breeze... $2. vw $1. 39 $2. 92 
Stocks on January 1, 1947: 
Furnace coke. ................... DET Grae’ net tons. 445, 763 30, 750 476, 513 
Foundry coke... see NEE Sante RR enn do.... 12, 565 1, 508 14, 073 
Domestic and other oke do.... 434, 585 3, 595 438, 180 
Screenings or breeze do 712, 252 2,971 715, 223 
EE do.... (1) (1) 1, 231, 327 
Imports EK do.... 6 8 52, 1 
Indicated eonsumption LLL L.llll- do.... 1) O 57, 321, 756 
Coal-chernical materials produced: 

EE gallons..| 596, 868, 745 596, 868, 745 
Ammonium sulfate or equivalent................ unds. . I. 487, 434, 225 |.............- 1, 487, 434, 225 
E oe en Re E M cubic feet..| 783,637, 016 |.............. 783, 637, 016 

Burned in coking process. percent.. 37.48 EE 37. 48 
Surplus sold or used —I—uꝛ—ö do ( (( 61. 32 
Wasted WEE o... 1.20 EEN 
Crude light ot... gallons..| 206,914, 333 |.............. 206, 914, 333 
Yield of coal-chemical materials per ton of coal: 

))) Vi.... 8 do 7:82 AAA 7.82 
Ammonium sulfate or equivalent unds.. 19.70 qoi elec eis 19. 79 

A EM CHE ORC e me sts M cubic feet.. 10.20 1.2.5529 10. 26 
Crude light oll... cock cese awe re gallons. . ry m rers rte 2.7 

Value of cosl-chemical materials sold: 

ar: 

h ³o¹ m $21, 284, 177777 $21, 284, 137 

Use by producer si a tie ara aise Gaia a eke ELT. $3, 837, 805 |.............. $3, 837, 895 
Ammonium sulfate or equivalent $19, 442, 059 |.............. $19, 442, 059 
Gas urg y $83, 184, 6) $83, 184, 679 
Crude light oil and derivatives $23, 581, 17 $23, 581, 473 
Other coal-chemical materials ½/ . , 897, 527 |.............. $9, 897, 527 

Total value of coke and breeze produced and coal-chemical 

materials sold E: EG $623, 005, 548 | $36, 782, 966 | $650, 788, 514 


1 Not separable. 


2 Includes EE tar derivatives, and miscellaneous coal-chemical materials, 
3 Includes value of tar used by producer. 


Preliminary data from the Bureau's annual survey of employment 
&t coke plants revealed that, in 1946, 18,700 men were employed at 
oven-coke plants and worked 53,350,000 man-hours, reductions from 
1945 of 1,754 men and 5,942,507 man-hours. The number of men 
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employed at beehive plants increased from 2,533 in 1945 to 2,800 
in 1946 but the man-hours worked decreased from 5,082,575 to 
4,550,000. Several plants that had been idle for some months resumed 
operations in the latter part of 1946, accounting for the increased 
number of men employed. 

The effect of re iced output of coke was reflected all through the 
basic coal-chemical materials and further into the derivatives of tar 
andlight oil. Production of crude tar decreased 14 percent from 1945; 
ammonia (NH; equivalent of all forms), 15 percent; crude light oil, 16 
percent; and coke-oven gas, 13 percent. The total value realized 
through the sales of all coal-chemical materials at producing plants 
decreased only 9 percent from 1945 to $157,389,875 chiefly because 
of price increases for gas, tar, and ammonium sulfate. The value of 
all coke, breeze, and coal-chemical materials in 1946 was $659,788,514, 
a 6-percent decrease from 1945. 


TABLE 2.—Statistical trends of the coke industry in the United States, 1937 and 


1943-46 
1037 1943 1944 1945 1946 

Production: 
Oven oke net tons. 49. 210, 748/63, 742, 676/67, 064, 795062, 004, 288/53, 029, 447 
Beehive coke.............................. do . 3, 164, 721] 7, 933, 387| 6, 973, 022 5, 213, 893} 4, 568, 401 
Total- aese eta do. 52, 375, "i 71, 99885 74, 037, 817/67, 308, 18158, 497, 848 
Percent from vertical slot-type ovens. ......... 94.0 88.9 90. 6 92.3 92. 2 
Stocks of coke, end of year. ............... nettons. | 2,505,287| 862, 100 1,124,685| 931,813) 928, 766 
Exports, all coe do.... 526, 683 994, 607 866, 835) 1, 478, 746] 1, 231, 328 
Imports, all coke.............................. do. 286, 364 98, 127 63, 004 51, 964 ^2, 188 
Indicated consumption, all coke............... do. ...|51, 271, 929/71, 406, 532|72, 971, 401/06, 074, 271|57, 321, 756 


Disposal, all coke sold or used: 
Furnace eke ad IR do....|36, 751, 969/57, 690, 160/57, 481, 353/51, 002, 921/43, 700, 492 


Foundry eke do....| 2,038, 822| 2, 606, 889] 2, 511, 854| 2, 636, 731| 2, 996, 202 
Other industrial coke (including producer and 

water aal... ee. net tons..| 4, 597, 894] 6, 999, 884| 6, 978, 062 6, 937, 553) 6, 593, 870 
Domest / osc esi Ee eee us do....| 8, 107, 518} 4, 885, 528| 6, 717, 543) 6, 775, £08! 5, 096, 733 


Oven 
12, 718 14, 253 14, 580 14, 510 14, 494 
12, 194 17, 666 16, 318 12, 179 12, 864 

259 528 180 335 824 


$3. 74 $4.75 $5. 08 $5. 28 $5. 77 


Vertical slot type in erence: end of year. ...... 

Beehive in existence, end of year 
Vert ical slot t under construction, end of year. 
Cost of coal charged, vertical slot-type ovens, average 
F ⁵ Ee 

Prices of coke: 

A iia spot price of Connellsville furnace coke, 
OVONS GE 


Furnace 7 Dore M AC LO Rd ⁵⁵ʃuͤh = es $4. 34 $7.26 $7.50 $7.87 85 
Foundry cope $8. 47 $10.17 $11.03 $11.48 $12. 62 
Other industrial coke (including water gas) 86. 08 $7.43 $8.12 $8.35 $0. 58 
Domesticcoke_._......-.-------------------- $6. 53 $8. 21 $8. 63 $8. 69 $9. 90 
Yield of coal-chemical materials per ton of coal 
Tar e ODER de ð d SRI gallons. 8.67 8.11 8. 13 7. 95 7. 82 
Ammonium sulfate or equivalent. ..... pounds. 21. 84 20. 32 20. 29 20. 22 19. 79 
Crude light oll. gallons.. 2. 86 2. 83 2.87 2. 84 2.77 
Surplus gas sold or used. ...-....- M cubic feet.. 6. 66 6. 59 6. 58 6. 33 6. 29 


Average gross receipts for coal- chemical materials per 
ton of coke produced: 

Tar sold and used. .............................. 
Ammonia and its compounds.................... 

Crude light oil and Eunice (including 
naphthaleneůumuuͤ—ᷣpn 
Surplus gas sold or used. ..................... .. 

Total coal- chemical materials (including breeze) . 
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TABLE 3.—Coke produced, value, number of ovens, coal charged, and average 
yield in the United States in 1946, by States 


[Exclusive of sercenings or breeze] 
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Oven coke 
Yield Value of coke at 
Stato Coal one Coke ovens 
Plants | Ovens | charged con] | Produced 
(net tons) (per- (net tons) 
cent) Total Per ton 
Alabama 7| 1,490 | 6,530,336 | 71.45 | 4,665,939 | $32, 669, 886 $7.00 
California...-....---.- pa wees 1 90 420, 207 | 61.97 260), 470 (1) (1) 
Colorado do E 1 188 832, 415 67. 10 558, 545 (1) (1) 
IllinOIS sacs 8 29 R56 4, 505, 323 70. 86 3, 192, 395 32, 241, 972 10. 10 
Indlanaea 5 1, 863 9, 198, 059 72.31 6, 651, 567 59, 312, 827 8. 92 
Maryland 1 422 | 2,296,212 | 72.30 | 1,661,606 1 (1) 
Massachusetts 2 215 | 1,497,347 | 69.87 1, 046, 267 1) (1) 
Miehgensns . 4 568 3, 471, 559 72. 00 2, 499, 664 28. 191, 476 10. 48 
Minnesota 3 196 1, 192, 679 72.17 860, 754 8, 465, 220 9. 84 
New Jersey 2 304 1, 735, 942 72. 39 1, 258, 854 i (1) 
New Y d EE 8 1, 142 7 108, 04) 70. 93 5, 012, 674 44, 316, 777 8.79 
oT ra sel ER EE LC 15 2, 099 | 11, 021, 954 70.87 8, 451, 540 69, 357, 225 8. 21 
Pennsylvania 13 3, 56 18, 597, 302 68.80 | 12, 794, 721 90, 189, 945 7.05 
Tennesse 1 44 314, 340 73. 09 229, 751 () (1) 
7////ö;—ĩ ⅛ y EE 125 ORUM. ENEE NM 22 eae Naa che Gate! 
Utans LO 2 308 807, 594 60. 32 487, 133 (1) (1) 
West Virginia 5 506 3,072, 457 70. 38 2. 162, 453 12, 190, 707 5. 64 
Connecticut, Kentucky, Mis- 
souri, Rhode Island, and Wis- 
OONSIN: EEN 6 514 | 2,849, 711 73.87 | 2,105,074 | 21, 026, 086 9. 99 
II ⅛⁰»’%r¹ßdß ] ᷑ mmèZ ð ol ms 6m; 8 54, 095, 091 9. 83 
Total: 1946 8514. 494 | 76, 359, 486 70. 63 | 53, 929, 447 | 450, 060, 212 8. 35 
DER MEE RES 87 | 14,510 | 87, 536, 764 10. 94 | 62, 094, 258 Beie 190, 339 7. 57 
Beehive coke Total 
Value of coke at 
State from Coke orcs Coke Value 
Ovens| charged val produced ———1— — produced | of coke at 
(net tons) ap. [met tons) (net tons) ovens 
(per Total Per 
cent) ton 
FFII PI ee ³ ³ ks RA EE 4, 665, 939 832, 669, 888 
A ect EE . AS ee at a 200, 470 (1) 
Colorado 160 90, 831 | 64.69 58, 761 (1) () 617, 306 (1) 
III., O CA AA MAA OA 3,192,395 | 32, 241, 972 
ii IA ³ A A ERA GE, 8 6, 651, 567 | 59, 312, 827 
J oso A AA AAA A = A dae L 661. 606 (1) 
Massachusetts oc DE, AA onum y y 1, 046, 267 (4 
Milan : VFC 2. 499, 664 | 20, 191, 476 
NEBHOSOLS coos Le etos A ele A ß A NEG 860,754 | 8, 468, 220 
c MU de A MM A EEN na a 8 1, 258, R51 (1) 
INOW e AO A A AREA WEE NOS E 5,042,674 | 44,316, 777 
Ohio.. E EE EH 8. 451, 580 | 69, 357, 225 
Pennsylvania.. F 10, 547 6, 285, 177 64. 07 4, 027, 167 831. 627, 135 $7. 85 16, 821, 888 121, 817, 080 
/ ⁰ͤ⁰y0?ipu O ts 8 229, 751 (1) 
Ns ⁵ ↄ Ä A demi cen O, CEEE W 
Utah eee e 297 11, 553 45. 30 5. 234 (1) NOB 402, 367 (1) 
Virginia... F 150 291,852 ¡ 5. 67 71, 242 ! 1,619, 144 9. 46 171, 242 1, 619, 144 
West Virginia... mg 915 354, 189 | 62. 23 220, 597 1. 913,713 8. 68 | 2, 353, 05014, 104, 420 
Connecticut, Kentucky, 
Missouri, 'Rhode Island, 
and Wisconsin...........- 195 | 133,522 | 63.96 85, 400 (1) () 2, 190, 474 (i) 
Wasner 8 1, 509, 178 10. 10 76, 630, 355 
Total: 11946 ......... 12, 864 '7, 167, 424 | 63. 71 4, 568, 401 :36, 669, 170 | 8.03 158, 497, 848 486. 729. 382 
19455. 12, 179 |8, 134, 629 | 64. 10 A 213, 893 es 349, 703 | 7.36 67, 308, 191 |508, 540, 042 


! Included under “Undistributed.” 
3 | plant closed down in August. 
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GOVERNMENT REGULATIONS 


The Solid Fuels Administration for War in February 1946 announced 
thet after April 1, 1946, producers, distributors, and consumers of 
special-purpose coals would be free to make agreements and that the 
filing of contracts with the Administration was no longer required. 
The statement stipulated, however, that after April 1, 1946, SFAW 
would continue to exercise its authority to issue specific emergency 
directions under Regulation 1. 

Work stoppages in the bituminuous-coal industry in the spring and 
fall of 1946 created a shortage of coal, and the SFAW issued certein 
specific "freeze" orders and emergency regulations in order to dis- 
tribute equitably supplies of coal available. Following the end of the 
coal strike in December, SFAW modified its distribution rules in an 
interim direction, effective December 8, 1946, which, among other 
provisions, set up a preference listing of essential users of bituminous 
coal and domestic coke. Steel plants were not included in any of the 
preference groups. 

The 4-week steel strike in the early part ot 1946 curtailed the output 
of coke drastically at integrated md and steel plants and intensified 
the shortage of coke. This condition prompted the Civilian Produc- 
tion Administration to issue Direction 10 to Priorities Regulation 32 
on April 2, 1946. This direction limited coke inventories of any per- 
son (including a Government cstablishment) to a 20 days’ supply. 
The coal strike in the fall forced coke operators to curtail their opera- 
tions, and CPA again limited not only inventories but also deliveries : 
of coke made from bituminous coal. 

Ceiling prices on beehive and oven coke were raised in 1946 by the 
Office of Price Administration to compensate producers for increased 
manufacturing costs resulting from advances in coal prices and in 
wages. Adjustable pricing by producers of oven and beehive coke was 
authorized by OPA on May 16 and 31, respectively, in Order 21 to 
MPR 29 and Order 18 to MPR 77. This action was taken to permit 
producers to enter into price agreements until the effect on the price 
of coke of the new increases in coal prices and in wages could be deter- 
mined accurately. Following completion of the study by OPA on the 
effects of the increased coal costs, maximum prices of oven coke were 
increased $1.35 per ton, effective June 28, 1946, and on August 22, 
1946, beehive coke produced in the Connellsville district! were in- 
creased $1.35 per ton for hand-drawn coke and $1.25 per ton for 
machine-drawn coke. 

On June 13, 1946, OPA issued Amendment 3 to MPR 447, which 
provided for an increase in the price of tar to producers where it could 
be shown that tar was being diverted from distillers and used as a fucl 
by the producer because of the price differential between fuel oil and 
tar. 

All controls over prices on coal, coke, and related products were 
abolished by OPA Supplementary Order 193, effective November 10, 
1946. 


! Western Pennsylvania and Barbour, Monongalia, Preston, and Upshur Counties, W. Va. 
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SCOPE OF REPORT 


This chapter is based on data supplied to the Bureau of Mines by 
coke-plant operators in the United States. The terms designating 
certain kinds of coke and related products have been revised in this 
report to ae with terminology embodied in present-day trade 
practices. The term “oven coke" is used when referring to the solid 
material formerly called “byproduct coke" which is produced in high- 
temperature, vertical slot-type coke ovens; coke produced in bee- 
hive ovens is referred to as ‘‘beehive coke" and coke produced in 
coal-gas retorts as retort coke." The gaseous and liquid materials 
formerly called “byproducts?” are designated as ‘‘coal-chemical 
materials." These changes do not affect the statistical information 
in this report in any way, ana it is therefore comparable to that 
issued in previous years. The statistics throughout the principal 
part of this report are confined to oven and beehive coke. Salient 
statistics on low- and medium-temperature carbonization are shown 
separately in table 4 and similar data for retort coke in table 5. 
Coke is also made by other processes not included in this report, 
including the refining of petroleum and of crude tar. Preliminary 
figures for 1946 indicate that the production of petroleum coke and 
coal-tar-pitch coke was 2,124,200 and 92,000 tons, respectively. 
The standard unit of measurement in the coke industry in the United 
States is the short or net ton of 2,000 pounds; unless otherwise speci- 
fied, it is the unit employed throughout this chapter. 


MEDIUM-ZAND LOW-TEMPERATURE COKE 


TABLE 4.—Salient statistics of medium- and low-temperature carbonization 
plants in the United States in 1946 


Value 
t y net tons.. $1, 079, 479 
Screenings or breeze produce do.... 21,011 
% 0Cõ§Ä%§éÜ—:ff05¼ y EE do 689, 803 
Average per tón- oJ ooo daucauolralewede ͥͤ AA EE 2. 99 


—— 4 — ʒà4 d ge eege zm me e me m !! k I ZZ cz ded —— eem e ge eg e 


—— ea à’Ẽ1——.— ——V——— ¶—K Q W » K l P ———ł —P— H sa ̃ ᷣ 222 -—— 2 


In existence e ] ᷣ - fd 8 


——— — o ee sg 


Annual coke capacity Dec. 31................... EEN net tons] | 190,100 |.............. 
... ⁰⁰⁰ gallons..| 1. 931, esst. 
iold per ine!!! eua e eat Ce caa ee do... // 


Value of coke and breeze produced and coal-chemical materials sold. ........l.............- 
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RETORT COKE 
TABLE 5.—Salient statistics of the coal-gas industry in the United States in 1946 ! 


Horizontal Vertical 


: retorts and Total 
retorts gas ovens 
Coke produced: 
A AAA Eeer EE 278, 170 475, 165 753, 335 
E A ::: ĩð . ON 32, 446, 619 $4, 183, 102 $6, 629, 721 
Screenings or breeze produced. ..................... net tons.. 28, 100 68, 719 96, 819 
Coal charged into retorts: 
Net tons E 456, 421 783, 694 1, 240, 115 
VIII.... ees wert clad $3, 478, 003 $5, 696, 959 $9, 174, 962 
Average POP ton- oes o o Sieden $7. 62 $7. 27 $7. 40 
Average yield in percent of coal charged: 
IEN 60. 95 60. 63 60. 75 
R Breeze (at plants actually recovering) 8. 90 9. 13 9. 06 
etorts 
In existences December MA 1, 559 1 589 2, 148 
In operation December 31_...........----.-------.-------- 1, 205 2 582 1, 787 
Annual coal capacity.........-----.---------.-- net tons.. 652, 100 956, 400 1, 608, 500 
Coke used by producer: 
Net tohi EE 168, 449 212, 632 381, 081 
Valio A ede $1,381,901 | $1,729,741 $3, 111, 642 
Coke sold to other consumers: 
o A 120, 950 267, 395 388, 345 
Value 3 OMEN $1,139,256 | $2, 504, 414 $3, 643, 670 
geen en January 1, 1947: 
gë C net tons 19, 636 49, 583 69, 219 
EE do.... 4, 395 14, 407 18, 802 
Coal chemical materials: 
ar: 
Production FFC gallons. . 5, 555, 805 11, 908, 587 17, 464, 302 
CLITA gi). ę]ꝗ mA do 6, 202. 302 12, 134, 739 18. 337, 041 
Value of sales $285, 244 $599, 077 , 321 
tocks on January 1, 1947777 gallons. . 1, 219, 058 1, 338, 598 2, 557, 656 
Per ton of coal charged iA We ee y do 12. 17 15. 20 14. 08 
Ammonia liquor (N Hs content): 
Productioůon pounds 1, 259, 469 1, 259, 460 
„ A A E ES 99% 1, 268, 254 1, 268, 254 
AGAN MAA A 88 $31, 703 $31, 703 
Stocks on January 1, 19477 pounds 110. 238 110, 238 
Per ton of coal charged 6; ͤ wets, 3. 52 3. 52 


1 Additional data in Production of Coke and Coal Chemical Materials from Coal-gas Retorts in 1946, 
Bureau of Mines Mineral Market Report 1516, May 12, 1947. 
2 Includes 15 gas ovens. 


OVEN AND BEEHIVE COKE AND COKE BREEZE 
GROWTH OF INDUSTRY 
TABLE 6.—Historical statistics of coke industry in the United States, 1880 and 


1890-1946 
Production (mil- 3 d Ovens in ex- 33 E E P Total value at plant 
lion net tons) oe tence 3 bei = 8. (million dollars) 
ag pt S Sa 52 re 3. 35 
d ai a 
33 28 23 85 Ss 3 33 
Year £ 88 on 83 8 882 Ed e 
e vd 332 88 88 SE [202 
M 8 e 22 8 EE = » $93 Ad 
8g e8| El g 22% 9 | 33 e $3 935 
33 [255 2 | 3 Ss „ |9 EE $8 (383 
-ilg1lsissi sS $ SS |2 |è $ a |oo8 
O £e E Pa SS uN A iu O ei < E < E 
1880...|......| 3.3 33|......|....... ¡VAR TE] AA 5. 2 63.7| $1.99)  7T7|......]....... 7 
1890.._]....--] 11.5| 11.5 37, 1881 - 18.01 63.9| 202|  23]|......|....... 23 
1891. [ 10.4] 10.4|...... .|.....-. 40,057].......| 16.3) 63.3| 1.97] | 20|......]....... 20 
1892...]..... 12.0] 00 — 42, 00 18. 8 63.8 1.96) 244 — 24 
1893. 0.01; 9. 5 9.5 0.1 12| H. 189 14.9 63. 50 1.74 a 
1894. .02 9.2) 9.2 2 12| 44, 760 60| 14.4| 64.0] 1.34 ( A 
1895... .02| 13.31 13.3 1 72| 45, 493 60| 20.8) 64.0| 1.44 4 a 
1896. 11 11.71 11.8 7 1601 46, 784 1201 18.71 63.1! 1.84 (2) 


See footnotes at end of table. 
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TABLE 6—Historical statistics of coke industry in the United States, 1880 and 


1890-1946— Continued 
U he — [5] 
Production (mil- | 3 d Ovens in ex- Er E 8 Ki Total value at plant 
lion net tons) | YB | istene | 8° |Z S., (million dollars) 
Eo 2 |8 |8 [38 x 
32 Sa 385722 S. 88 
ER E 28 St: 23 o E 2 
Year ZS -2 CES Bi $ oS | Sa] A Ed of 
v 8 e^ 3 da & FS 2 © e 222 
8 g gES| S" 3 ot a |*$93 |852 
Se FE 3 |S [82] 2 | 8 | $8 RE 
31313185 28313 |Z |5 | 3 | 8 | 3” [258 
> $ 8 ZO 2 9 — P $ Bia 8 8 
O fA E Au 3 Ga O * < ea O < E 
1897...| 0.3 13.0] 13.3 2.0 240| 20.9| 63.6| $1. 66 22 (2 (3) 
1898...| .3| 157| 16.0) 1.8 600| 25.2| 63.6| 1.59 26 () | (5 
180.9 18.8] 19.7] 4.6 65| 30. 2 65.1) 1.76 35 o | 
1900...| 1.1 19.4| 20.6 5.2 1,096} 32.1] 63.9) 2.31 47 (2) (4) 
1901...| 1.2] 20. 60 21.8 5.4 ; 1, 533] 34.2! 63.7| 2.04 NN PRA AA 
1902...) 1.4 24. 0 25.4 5. 5 1. 663) 67, 406] 1, 346] 39.6) 64. 1] 2.49 63 3 (2) 
1903...| 1.9 | 23.4) 25.3 7.4| 1,956) 77,378] 1,335, 39.4| 64.1] 2.63 66 a (1) 
1904...| 2.6| 21.1| 23.7 11.0| 2.910| 80, 689 832| 36.5| 64.8| 1.95 46 (2) (2) 
1905...| 3.1 28.8| 32.2 10. 7| 3, 103] 84, 405 417| 49.5) 65.1] 2.25 72 (3) (3) 
1906...] 4.6] 31.8] 364 12. 5) 3, 547| 90, 354 112] 55.7) 65.3) 2. 52 92 (1) (2) 
1907...) 5.6 35.2} 40.8 13.8] 3, 684| 95, 996 330| 61.9) 65.8] 2.74 90 8 120 
1908...| 4.2 | 21.8} 26.0 16.1] 3, 799 97, 419 240| 39.4| 66. 0 2.40 48 7 69 
1909...| 6&2] 33.1) 39.3 15.9} 3, 989} 99, 993 949; 59. 44 66.2} 2.29 70 8 98 
1910— 7.1 34.6| 41.7 17.1| 4,078|100, 362| 1,200| 63.1| 66.1| 2.39 75 8 108 
1911...| 7.9 27.7| 35.6 22.1| 4,624| 99, 255 6 53.3| 66.7| 2.37 57 10 94 
1912...| 11.1 32.9| 44.0 25.3| 5, 211] 97,019 793) 65.6] 67.1} 2.54 69 14 126 
1913...| 12.7 33. 60 46.3 27. A 5, 688 96, 962 504] 69.2] 66. 9 2.78 80 17 146 
1914...| 11.2 23.4| 34.6 32.5| 5, 809} 93, 946 644] 51.6] 66.9) 2. 56 50 18 106 
1915. ..| 14.1 27.5| 41.6 33.8| 6, 268} 93, 110| 1,191] 61.8| 67.2| 2.5% 57 30 136 
1916...| 19.1 35. 44 54.5 35.01 7, 283) 91, 581] 2, 084] 81.6) 66. 8 3.13 96 62 233 
1917...| 22.4 33.21 55.6 40.4| 7, 69] 88,027| 2, 83.8] 66. 44 5. 36 159 139 68 366 
1918... 26.0 | 30.5} 56.5) 46. 0 9,279) 84,635] 1,815) 85.0| 66.4) 6.77 189 193 77 459 
1919...| 25.1 19. 1 44.2| 56.9! 10,379, 82, 560 877 65.6] 67. 4] 5. 85 98 160 68 326 
1920...| 30.8 | 20.5] 61.3] 60.0) 10,881) 75, 298 396 76. 2 67.4} 9.27 163} 313 105 581 
1921...| 19.8 5.51 25.3 78. 1| 11,142} 66, 014 85| 37.2| 68.0) 5.84 30 118 68 216 
1922. ..| 28.5 8. 6 37.1 76. 9| 11, 212] 63, 958 54. 3 68. 3 6.42 188 95 333 
1923. ..| 37.6 19.4| 57.0| 66.0] 11, 156} 62, 349 629] 84.4| 67.5) 6.56 1160 257 131 504 
1924. ..| 34.0 10.3] 44.3 76. 8| 11, 413} 60, 432 247 65.0| 68.1| 5.51 196 120 364 
1925... 39.9 11.4| 51.3 71.9| 11, 290| 57, 587 420) 74.5] 68.8) 5.12 52 211 143 406 
1926. ..| 41.4 12.5| 56.9 78.0| 11,716| 52, 558 978| 82.9| 68.6| 5.41 57 251 157 465 
1027 ...] 43.9 7.21 51.1 85. 9| 12, 475| 49, 795 289| 74.4| 68.0| 5.13 30 232 160 422 
1923. ..| 48.3 4.5| 52.8) 91. 5] 12, 544 41, 288 145| 77.2| 68.4| 4.79 16 237 177 430 
1929...| 53.4 6.5| 59. 9 SY. 2| 12, 649 30, 082 408| 86.8} 69. 0 4.66 23 256 192 471 
1930. ..| 45.2 2.89| 48.0 94. 2| 12, 531| 23, 907 276| 69.8| 68.7| 4.36 10 200 168 378 
1931...| 32.4 1.1] 33.5 96. 6| 13, 108| 21, 588 48.6| 68.9) 4.53 4 155 125 287 
1932. ..| 21.1 .4| 21.8 97. 0| 13,053] 19, 440 31.9| 68. 3 4.79 2 103 85 193 
1933...| 26.7 .9| 27.6 96. 7| 13,053| 16, 857 40.1] 68.7| 4.46 3 120 95 218 
1934...| 30.8 1.00 31.8 96. 8| 12, 863| 14, 206|....... 46. 0 69.2) 5.01 4 155 104 263 
1935_..| 34.2 .9| 35.1 97. 4| 12, 860| 13, 674 122| 50.5| 69.6) 5.03 4 173 113 290 
1936. ..| 44.6 1.7| 40.3 96. 3| 12, 849| 13, 012 305| 65.9| 70.2| 5.02 7 226 136 369 
1937. -| 49.2 3.2) 52.4 94.0} 12, 718) 12, 194 259 74.5) 70.3) 4.98 14 247 151 412 
1933. ..| 31.7 HI 32.5 97. 4| 12, 724| 10, 816 146| 46.6| 69.7| 5.14 4 163 116 2«3 
1939. ..| 42.9 1.4| 44.3 96. 7| 12, 732| 10, 9344. 63.5| 69.8| 4.80 6 207 142 355 
1940...1 51.0 3.1| 57.1 94. 6| 12, 734| 15, 150 492| 81. 44 70.1] 4.80 14 260 168 442 
1941. 58.5 6.7| 65.2 89. 7| 13,016| 18, 669 181] 83. 1] 70.01 5.41 7 316 183 536 
1942...| 62.3 8.3] 70.6 88. 3) 13, 303| 16,295} 1, 327] 100.8] 70.0; 6.03 47 378 204 629 
1913. .] 63.8 7. 9 71.7 88. 9| 14, 253| 17, 666 5 102. A 70.0] 6.64 52; 424 210 656 
1944.67. 0 7. 0 74.0 90. 6| 14, 580| 16. 318 180| 105. 3| 70. 3 7.13 49 479 A 736 
1945... 62.1 5.21 67.3 92.3| 14, 510) 12, 179 335) 95.7| 70.4| 7.56 35 470 191 699 
1946...| 53.9 4.0| 58.5 92. 2| 14, 494] 12, 864 824| 83.5| 70. 0 8.32 37 450 173 660 


1 Value for tar up to and including 1917 represented that of tar “obtained and sold,” which did not always 
include value of tar used by producer. Beginning with 1918, tar used by producer is specifically included, 
Value of breeze produced at over-coke plants is included for those years for which it was reported, namely, 
1916, 1917, and 1919-46. For other coal-chemical materials, only value of those sold is included. Value 
of breeze produced at beehive plants is not included, as it has usually been much less than a million dollars. 

? No accurate data on value of the coal-chemical materials available. 
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MONTHLY AND WEEKLY PRODUCTION 


Tables 7 to 10 summarize weekly and monthly production of coke. 
Weekly production of beehive coke is estimated from records of car- 
loadings received each week from all coke-carrying railroads. Monthly 
data on beehive and oven coke are based upon reports from producers. 
The weekly and monthly figures have been adjusted to the annual 
total ascertained by direct canvass of the producers. 


TABLE 7.—Coke produced in the United States, 1937 and 1944-46, by months 
and average per day, in net tons ! 


1937 1945 1946 
Month 
Oven coke: 
January......... 4, 360, 700 | 140, 700 | 5, 663, 400 | 182, 700 | 5,621, 100 | 181,300 3, 822, 300 | 123,300 
February 3, 992, 900 | 142, 600 | 5, 360, 800 | 184, 900 | 5,101,000 | 182, 200 | 2, 647, 200 94, 500 
March...........| 4,495, 500 | 145,000 | 5, 692, 800 | 183, 700 | 5,691, 100 | 183, 600 | 5,029, 700 | 162, 200 
April............ 4, 350, 900 | 145,000 | 5, 581, 700 | 186,000 | 5, 269, 200 | 175, 600 | 3,874,800 | 129, 200 
7 on 4, 479, 700 | 144, 500 | 5, 728,000 | 184, 800 | 5, 572, 900 | 179, 800 | 2, 588, 900 83, 500 
June 4, 024, 800 | 134, 200 | 5,472, 800 | 182,400 | 5, 207, 500 | 173, 600 | 4,444, 400 | 148, 100 
July... oon 4, 423, 900 | 142, 700 | 5, 663, 800 | 182, 700 | 5,473, 700 | 176,600 | 5,354, 500 | 172, 700 
August 4, 573, 400 | 147, 500 | 5, 670, 300 | 182, 900 | 5,111,300 | 164, 900 | 5, 494, 600 177, 300 
September 4, 427, 800 | 147, 600 | 5, 412, 300 | 180, 400 | 5,036, 900 | 167,900 | 5,376, 500 | 179, 200 
ctober......... 4, 035, 100 | 130, 200 | 5,671,900 | 183,000 | 3,974, 100 | 128, 200 | 5, 545,200 178, 900 
Novembet.......| 3, 222, 300 | 107, 400 | 5, 507, 300 | 183, 600 | 4, 827, 900 | 160,900 | 4,954,300 | 165, 100 
December....... 2, 823, 800 91, 100 | 5, 639, 700 | 181, 900 | 5, 207, 600 | 168,000 | 4, 797, 000 15, 
49, 210, 800 | 134, 800 |67, 064, 800 | 183, 200 |62, 094, 300 | 170, 100 153, 929, 400 | 147, 800 
Beehive coke: 
anuary......... 274,300 | 10,600 679, 900 | 21, 900 460, 700 | 14,900 418, 500 13, 500 
February 204, 12, 300 644,200 | 22, 200 456,000 | 16,300 379, 400 13, 600 
March.......... 357,300 | 13,200 667,600 | 21,500 534, 800 | 17,200 478, 200 15, 500 
ef 5 300, 11, 900 614, 500 | 20, 500 377,000 | 12, 600 100 700 
N 326, 500 | 12, 600 645, 300 | 20, 800 559, 900 | 18,000 27, 800 900 
June............ 274,800 | 10,600 614, 900 | 20. 500 561,000 | 18,700 377, 900 12, 600 
July... 285,100 | 11,000 605, 100 | 19, 500 550, 800 | 17, 700 482, 800 15, 600 
„ 259,000 | 10,000 572,500 | 18, 500 456,400 | 14, 700 539, 900 17, 400 
Beptember...... 253, 900 9, 800 516, 200 | 17,200 297, 800 ; 500, 100 16, 700 
3 225, 500 8, 700 526,700 | 17,000 198, 100 6, 400 573, 900 18, 500 
November...... 168, 6, 500 481, 200 16, 000 367, 700 12, 300 372, 100 12, 400 
December 135, 200 5, 200 404, 900 13, 100 393. 7 12. 700 395, 700 12, 800 
3. 164, 700 0, 200 | 6, 973, 000 19, 100 | 5. 213, 900 14, 300 | 4, 568, 400 12. 500 
eessen eS. OES ESS eS — ESS — 
Total: 
Januar 4. 635, 000 6, 343, 300 | 204, 600 | 6,081, 800 | 196, 200 4, 240,800 | 136, 800 
February........| 4, 287, 500 6, 005, 000 | 207, 100 | 5, 557,000 | 198, 500 | 3,026,600 | 108, 100 
Ma8rch...........1 4, 852, 800 6, 360, 400 | 205, 200 | 6, 225, 900 | 200, 800 | 5, 507, 900 177, 700 
April. 4. 660, 600 6, 196, 200 | 206, 500 | 5, 646, 200 | 188, 200 | 3, 896, 900 | 129, 900 
N 4, 806, 200 6, 373, 300 | 205, 600 | 6, 132, 800 | 197, 800 | 2, 616, 700 84, 400 
June.......... 4, 299, 600 6, 087, 700 | 202, 900 | 5, 768, 500 | 192, 300 | 4, 822, 300 | 160, 700 
July............. 4, 709, 000 6, 268, 900 ; 6, 024, 500 | 194, 300 | 5,837,300 | 188,300 
August.......... 4, 832, 400 6, 242, 800 | 201, 400 | 5, 567, 700 | 179, 600 | 6, 034, 500 194, 700 
September.......| 4,681, 700 5, 928, 500 | 197, 600 | 5,334, 700 | 177, 800 | 5,876,600 | 195, 900 
October. 4, 260, 600 6, 198, 600 , 000 | 4,172, 200 | 134,600 | 6,119, 100 | 197, 400 
November... 3, 391, 100 5, 988, 500 | 199, 600 | 5,195, 600 | 173, 200 | 5,326,400 | 177, 500 
December , 959, 6, 044, 600 | 195, 000 | 5,601,300 | 180, 700 | 5,192, 700 | 167, 500 
52, 375, 500 74,037, 800 | 202, 300 67, 308, 200 | 184, 400 58, 497, 800 | 160, 300 


1 Before 1941 daily average production of beehive coke was calculated by subtracting Sundays and holi- 
days in each month; 1942-45 daily average has been calculated by dividing total monthly production by 
total number of days in month. 
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TABLE 8.—Beehive 
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[Estimated from railroad shipments] 


Week ended— Net tons | Week ended 
Jan. 5 | 167,300 || May 18 
Ian. 12 | 100,600 || May 25. 
Jan. 19 97,000 || June 1.... 
Jan. 26. . 79, 300 || June 8. 
Feb. 2... | 89, 800 || June 15.... 
Feb. 9 | 100, 100 || June 22.... 
Feb. 16 | 87. 500 || June 29 
Feb. 23 79, 500 || July 6 
Mar. 2 104, 800 || July 13. 
Mar. 9 108, 600 || July 20 
Mar. 16 112, 400 || July 27 
Mar. 23 111,900 || Aug. 3 
Mar. 30 | 109, 600 || Aug. 10 
A pr. 6. 18, 800 || Aug. 17... 
A pr. 13 | 7,000 || Aug. 24.. 
Apr. 20 4,100 || Aug. 31 
Apr. 27.. 2,100 || Sept. 7.. 
May 4 2,100 || Sept. 14. 
May YE ea | 7,900 || Sept. 21 

| 
! 5 days. 


TABLE 9.—Oven coke produced in the United States in 


Net tons | Week ended— 
1 
26,000 || Sept. 28 
11, 200 || Oct. 5 
9, 400 || Oct. 12 
| 49. 600 Oct. 19 
96. 900 || Oct. 26 
104,400 || Nov.2 
110, 600 || Nov. 9 
75, 900 Nov. 16 
101, 500 || Nov. 23 
120, 700 Nov. 30 
123, 800 Dec. 7... 
115, 200 Dec. 14.. 
118, 600 Dec. 21.. 
27, 600 Dec. 28. 
118,100 || Dec.31... 
126. 700 
110. 800 
128. 400 
124. 700 || 
B 
13 days. 


States, in net tons 


[Based upon reports from all producers] 


1946, by 


coke produced in the United States in 1946, by weeks 


Net tons 


83, 700 
130, 
118, 
| ! 53, 


4, 568, 400 


months and 


State January ary March April May June July 
Alabama....................... 356,900 | 220,600 | 448,200 | 288,100 | 210,900 | 411,900 468, 900 
California 17, 100 16, 300 17, 900 12. 500 14, 200 21, 100 24, 000 
Colorado 33, 500 3, 300 47. 800 34, 200 35, 600 54, 600 58, 900 
Ilinois.........................| 230,300 | 174,200 | 245,100 | 219,700 | 188,200 | 247,500 317, 100 
Indiana. ....................... 421,200 | 230,100 | 627,500 | 421,400 | 272,900 | 567,000 684, 700 
Maryland...................... , 400 69, 400 | 158,500 | 153,600 66, 400 | 164, 300 170, 000 
Massachusetts 101, 500 91. 800 | 100, 500 68, 100 52, 400 82, 600 89, 800 
Michigan...................... , 300 | 194,600 | 232,600 | 185,500 | 134,400 | 174, 500 231, 700 
Minnesota. ....................| 72,400 57, 200 74, 500 69, 000 64, 000 69, 300 72, 500 
New Jersey.......------.-----.- 111, 900 97, 400 | 114, 500 90, 300 56, 300 99, 600 118, 700 
New York..................... 391, 700 | 338,300 | 450, 400 396, 500 | 289,500 | 403,100 468, 200 
ODIO... asas e ee dara cara ss i 329, 000 | 797, 400 708,000 | 485.200 | 693,300 844, 200 
Pennsylvania.................. 770, 700 | 455,300 |1, 277, 900 | 863, 600 | 465, 700 |1, 085, 000 | 1, 351, 600 
Tennesse 20, 800 18. 800 20. 200 18, 100 13. 000 20, 000 20, 000 
Utah- antis tut ] ͤ 31, 600 26, 700 33, 200 19, 000 26, 100 27, 900 55, 200 
West Virginia 166,200 | 145,600 | 190,300 | 161,000 86, 200 | 154,100 198, 400 
Connecticut, Kentucky, Mis- 

souri, Rhode Island, and Wis- 
CONSID Lion locu 8 191, 200 178, 600 193, 200 168, 200 127, 900 168, 600 180, 600 
3, 822, 300 2, 647, 200 5. 029, 700 3, 874, 800 |2, 588, 900 |4, 444, 400 | 5, 354, 500 
At merchant plants. ........... 1, 138, 300 |1, 036, 600 |1, 144, 000 | 944, 200 | 668,900 | 942,300 | 1, 104, 400 
At furnace plants. ............. 2. 684. 000 11,610, 600 3, 885, 700 2, 930, 600 1, 920, 000 3, 502, 100 4, 250, 100 
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TABLE 9.—Oven coke produced in the United States in 1946, by months and 
States, in net tons—Continued 


[Based upon reports from all producers) 


Septem- Novem- | Decem- 
State August S October ber ber Total 
Ala DAIDR eoo oov eg Kee 469, 600 | 474,400 | 488,800 | 442,900 | 380,700 | 4, 665, 900 
IS ET EEN 29, 200 27, 200 26, 600 31, 300 23, 100 260, 500 
VT Te e SE 57, 700 60, 000 65, 300 53, 500 51, 100 558, 500 
Mi AAA A a tee 324,200 | 314,700 | 327,100 | 300,900 | 303,400 | 3, 192, 400 
os EE 719, 100 707, 000 729, 100 671, 200 600, 400 | 6, 651, 600 
Maryland. A 8 170, ^00 161, 000 167, 100 134, 400 140, 000 | 1, 661, 600 
Massachusetts... 91, 200 97, 600 94, 400 15, 200 101, 200 | 1,016, 300 
Michigan 6 Se oh da SNE DERI 232, 800 227, 300 236, 200 217, 100 199. 700 | 2, 499, 700 
Minnesota... cocer 76. 600 75, 500 77, 600 73, 700 78, 400 860, 700 
New Jersey............ EE 120, 500 117, 300 110, 800 106, 800 114, 400 | 1, 258, 800 
New York........... ..... FFF 484, 200 464, 100 475, 600 439, 200 441, 900 | 5.042, 700 
10157 AAA PERCHE 857, 400 849, $00 873, 300 747, 700 710, 700 | 8, 451, 600 
Pennsylvania...............-..... LL... 1, 364, 200 [I, 347, 100 I, 401, 600 |1, 209, 900 |1, 182, 100 |12, 794, 700 
enness e 19, 560 19, 500 19. 400 19. 500 , 600 229, 700 
) 0 AAA A 58, 500 55, 300 53, 900 49, 700 50, 000 487, 100 
West Virginia e 220, 600 | 206,000 | 215,100 | 213,600 | 204,800 | 2, 162, 500 
Connecticut, Kentucky, Missouri, Rhode 
Island, and Wisconsin.................. 178,200 | 172,100 | 180,300 | 177,7 188, 500 | 2, 105, 100 
5, 494, 600 5, 376, 500 |5, 545, 200 |4, 954, 300 |4, 797, 000 |53, 929, 400 
At merchant plants. ...................... 1, 105, 700 |1, 077, 800 |1, 093, 200 |1, 043, 500 |1, 089, 600 |12, 388, 500 


At furnace plants 4, 388, 900 |4, 298, 700 ¡4, 452, 000 |3, 910, 800 |3, 707, 400 |41, 540, 900 


TABLE 10.—Beehive coke produced in the United States in 1946, by months and 
States, in net tons 


[Based upon reports from producers] 


State January | February March April May June July 
Colorado. .......... 6, 900 5, 900 5, 000 300 1, 600 3, 500 6, 400 
Kentucky 7. 700 6, 700 9, 100 2, 300 4, 400 8, 100 8, 100 
GE eg 365, 590 330, 7 423, 2 17, 100 9, 400 324, 100 430, 200 

tal gg 80] 300 3000 

Virginia 16, 100 14, 400 18, 400 700 5. 700 16, 900 17, 000 
V est Virginia...... 21, 800 21, 400 22, 200 1, 700 6, 600 20, 000 20, 600 

418, 500 379, 400 478, 200 22, 100 27, 800 377, 900 482, 800 

State August September] October | November | December | Total 

Colorado e eee 6, 800 6, 400 7,100 3, 500 5, 400 58, 800 
K-ntuöck agg 9, 500 8, 000 8, 800 5. 900 6, 800 85, 400 
Pennsylvania. ....... MES 481, 200 446, 100 515, 100 331, 000 348, 600 | 4,027, 200 
(( AA EL Soa 500 500 400 1, 500 5, 200 
CCC 19, 400 17, 300 18, 900 12, 400 14, 000 171, 200 
West Virginia 22, 500 21, 800 23, 600 19, 000 19, 400 220, 600 


539, 900 500, 100 573, 900 372, 100 395, 700 | 4, 568, 400 


PRODUCTION BY FURNACE AND MERCHANT PLANTS 


The terms “furnace” and merchant“ plants, as used in this report, 
apply to oven-coke plants only. When compared with the 1945 out- 
put, production at both groups of plants shows marked reductions. 

roduction of coke at furnace plants in 1946 was affected not only by 
work stoppages in the bituminous-coal industry but also by the steel 
strike in January and February; as a consequence, output dropped 
15 percent below that in 1945. Although production at merchant 
plants was not directly affected by the steel strike, curtailed operations 
at these plants during the two coal strikes reduced the output of this 
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group 8 percent from 1945. Because of the higher level of activity of 
the merchant plants during the steel strike, the proportion of the total 
oven-coke production from this group increased from 21.6 percent in 
1945 to 23.0 percent in 1946. The number of active furnace plants 
remained the same as in 1945 because loss of the Sheffield Steel plant 
at Houston, Tex., was offset by the change in classification of the 
Morgantown, W. Va., plant from ''merchant" to furnace“ following 
its lease from the War Department by the Sharon Steel Corp. in 
July. The decrease in number of merchant plants from 1945 was 
due (in addition to the above change) to the removal of the plant at 
Battle Creek, Mich., which suspended operation in July 1945. Tables 
11 and 12 summarize statistics on production of both groups of plants. 


TABLE 11.—Number and production of oven-coke plants connected with iron 
furnaces and of other plants in the United States, 1913, 1918, 1937, and 1944-46 


Number of active plants | Coke produced (net tons) | Percent of production 


Year 
Furnace | Merchant Furnace Merchant Furnace | Merchant 
plants plants plants plants 
1913 A a a a 20 9, 277, 832 3, 436, 868 27.0 
JUIN. rl ic es ee i 36 19, 220, 342 6, 777, 238 26.1 
Id 88 43 36, 134, 209 13, 076, 539 26. 6 
III/ “ͤ 53 52, 919, 844 14, 144, 951 21.1 
1049 ii a aa 53 48, 095, 172 13, 399, 116 21.6 
lt TEEN 53 4], 540, 962 12, 388, 485 23.0 


TABLE 12.—Monthly and average daily production of oven coke by plants con- 
nected with iron furnaces and by other plants in the United States, 1937 and 
1945-46, in net tons 


1937 1945 1946 
Month 
Furnace | Merchant | Furnace | Merchant | Furnace | Merchant 
plants plants plants plants plants plants 
Monthly production: 

Januar 3, 241,600 | 1,119,100 | 4,434, 500 | 1, 186, 600 2, 684, 000 1, 138, 300 
Februar 2, 996, 500 996, 400 | 4,016,300 | 1,084,700 | 1. 610, 600 1, 036, 600 
March- ucl te et 3,355,000 | 1,140,500 | 4,499, 500 | 1,191,600 | 3, 885, 700 1, 141, 000 
Appl. 3,310,300 | 1,040, 600 | 4,119, 100 | 1, 150, 100 | 2, 930, 600 944, 200 
May Soc E een uen 3, 375, 600 1, 104, 100 4, 398, 500 1, 174, 400 1, 920, 000 668, 900 
JUNG.. v eeu alas duse date 2, 917, 500 1, 107, 300 4, 079, 400 1, 128, 100 3, 502, 100 942, 300 
ITT AVV 3, 316, 100 1. 107, 800 4. 311, 600 1. 162. 100 4, 250, 100 1. 104, 400 
AUgUSt. EEN 3, 469, 300 1, 104, 100 3, 973, 100 1, 138, 200 4, 388, 900 1, 105, 700 
September 3. 3.31, 700 1. 093, 100 3, 936, 600 1, 100, 300 4, 298, 700 1, 077, 800 
October Z 2. 910, 500 1, 124, 600 3, 049, 400 924, 700 4, 452, 000 1, 093, 200 
November................ 2, 142, 700 1,079, 600 | 3, 793, 200 1, 034, 700 | 3,910, 800 1, 043, 500 
Deceinber. ............... 1, 764, 400 | 1,059, 400 | 4,084,000 | 1,123,600 | 3, 707, 400 1, 089, 600 

r dac uu 36, 134, 200 | 13,076, 600 | 48,695, 200 | 13, 399, 100 | 41, 540, 900 12, 388, 500 

Average daily production: 

January ................- 104, 600 36, 100 143, 000 38, 300 86, 600 36, 700 
hr?! 107. 000 35, 600 143, 400 38, 800 57, 500 37, 000 
E A 108, 200 36, $00 145, 200 38, 400 125, 300 36, 900 
Kr! da 120, 300 34, 700 137, 300 38, 300 97, 700 3l, 500 
i oe eae 108, 900 35, 600 141, 900 37, 900 61, 900 21, 600 
PF 8 97, 300 36, 900 136, 000 37, 600 116. 700 31, 400 
FFC 107, 000 35, 700 139, 100 37. 500 137, 100 35, 600 
August 111. 900 35, 000 128. 200 36, 700 141, 600 35, 7 
September 222.22. 111, 200 36, 400 131, 200 36, 700 143, 300 35, 900 
October O a TEE 93, YOO 36, 300 98, 400 29, SUU 143, 600 35, 300 
November 71, 400 36, 000 126, 400 84, 500 130, 300 34, 800 
December. ............... 56, 900 34, 200 131, 700 36, 300 119, 600 35, 100 

Average 99, 000 35, 800 133, 400 30, 700 113, 800 84, 000 
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PRODUCTION BY STATES AND DISTRICTS 


With the exception of California and Minnesota, production of 
oven coke in all producing States in 1946 declined from 1945. Texas 
dropped from the list of producing States, as no coke was made at 
either of the two oven-coke plants in that State. States reporting 
the largest decreases in tonnage were: Pennsylvania, 2,460,416 tons 
from 1945; Indiana, 1,162,680 tons; Ohio, 954,130 tons; and New 
York, 747,300 tons. The decline in these four States accounted for 
65 percent of the total decrease in oven-coke output in 1946. Penn- 
sylvania maintained its position as the leading coke-producing State, 
supplying nearly one-fourth of the total oven-coke output. Follow- 
ing Pennsylvania, in order of production, were Ohio, Indiana, New 
York, and Alabama, which combined produced 46 percent of the total. 

Production of beehive coke increased in two States and decreased 
in four when compared with 1945. Although production of beehive 
coke in Pennsylvania decreased 12 percent from 1945, it remained the 
leading producer and supplied 88 percent of the total beehive output. 
Production in West Virgina and Virginia—the second and third largest 
beehive-coke producing States—also dropped sharply, with decreases 
of 23 and 10 percent, respectively. For the third consecutive year, 
production increased in Kentucky, and Utah’s output gained slightly 
over 1945. 


TABLE 13.—Coke produced in the United States, 1937 and 1943-46, by States, 
in net tons 


{Exclusive of screenings or breeze] 


State 1937 1943 1944 1945 1946 
O ven coke: 

AlabamſwͥaaKKKKKK. 4, 259, 771 5. 316, 455 5, 727, 612 5, 400, 925 4, 665, 939 
Gael 8 317. 847 338, 570 256, 092 260, 470 
lt A A 486, 045 72, 502 650, 511 639, 099 558. 545 
Illinois. uoo ĩð2L uicit 2, 998, 663 | 3,025,457 | 3,878,764 | 3, 681. 516 3, 192, 395 
if seek Ss 5, 467,061 | 8,111,916 | 8,821,021 7. 814, 247 6, 651, 557 
Maryland.......................-.-... 1, 513, 651 2, 059, 839 | 2,058,233 | 2,021,609 1, 661, 605 
Massachusetts 1,130,620 | 1,174,152 | 1,177,550 | 1. 149, 448 1, 046, 267 
Michigan 2. 283. 518 | 2,948,389 | 3, 005. 424 | 2, 805, 970 2. 499, 664 
Minnesota ..............-.------------- 704, 631 956, 396 894, 095 825, 620 860, 754 
New Jersey J, 015. 073] 1,014,268 | 1,022,017 | 1, 284, 020 1, 258, 854 
New LOr KK 4,040,964 | 5,347,369 | 6,102,560 | 5. 789, 974 5. 042, 674 
)) ĩͤ Ku Boe as 6,737,881 | 10, 270, 758 10. 335, 913 | 9, 405, 710 8. 451, 580 
Pennsylvanla ana. 13, 701. 262 | 16. 518, 872 | 16,076, 574 | 15, 255, 137 12, 794. 721 
O suc rr rre 89, 451 254, 211 219, 503 236, 979 229, 751 
///! no EMI T hat 184, 506 140, 254 |.......... "m 
I!! 8 149. 659 240. 736 730, 432 731, 306 487, 133 
Washington 14. 655 ( ⁰ 8 
West Virginia........................- 1, 817, 998 2, 611, 825 2, 637, 591 2, 462, 477 2, 162, 453 

Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin........ 1, 892, 040 2. 286, 831 2, 289, 719 2, 190, 905 2, 105, 074 
49, 210, 748 | 63, 742, 676 67, 004, 705 | 62, 094, 288 53, 929, 447 

Beehive coke: 

E A 8 BOOT AAN ALAS E Antes 
Genese ste teds se wastes 64, 222 85, 141 81, 684 72, 678 58, 761 
Kerttücky ... ß inde RI MD 29, 298 68, 076 74, 404 85, 400 
Pennsylvania 2. 559, 048 6, 934, 445 6, 170. 897 4, 583, 720 4, 027, 167 
Tennesse 14, 982 48, 861 B 8 AAA c? ed oe 
Utah naera aa ene NET a T 6,657 84, 093 21, 442 4, 205 5, 234 
Virginia. o eee cheekbones 240, 425 293, 324 243, 118 191, 032 171, 242 
West Virginia. 279, 387 423, 551 378, 957 287, 854 220. 597 
3,164,721 | 7,933,387 | 6,973.022 | 5, 213, 893 __ 4,568, 401 
Grand total...............-....--.--- 52, 375, 469 | 71,676,063 | 74. 037, 817 | 07, 308, 18 58, 497, 848 


416 MINERALS YEARBOOK, 1946 


TABLE 14.— Oven coke produced in the United States in 1946, by steel-produc- 
ing districts 


Yicld of Value of coke at 
: Soke from Coke pro- ovens 
District Plants | Ovens | charged al (per- | duced (net 
(net tons) Sen tons) 
Total Per ton 
Eastern....................... 22 | 3,448 | 19, 580, 587 71.21 | 13,943,923 1$129, 748, 346 $9. 31 
Pittsburgh- Youngstown. . -... 21 4,152 | 23, 354, 959 69.02 | 16,118, 993 | 105, 330, 918 6. 53 
Cleveland-Detroit............. 10 1. 475 8, 474, 730 11. 80 6, 084, 952 56, 896, 104 9. 35 
Chicago 20 3,174 | 16, 044. 228 72.17 | 11, 579, 741 | 110, 034, 309 9. 50 
Southern...................... 8 1, 659 6, 844,676 71. 53 4, 895, 690 34, 135, 347 7.10 
Western 4 586 2, 060, 306 63. 40 1, 306, 148 13, 315, 188 10. 19 
85 | 14,494 | 76, 359, 486 70. 63 | 53,929, 447 | 450, 060, 212 8. 35 
TABLE 15.—Coke produced in Pennsylvania in 1946, by districts 
Value of coke at 
Coal RU Coke pro- ovens 

District Plants | Ovens | charged al (per- | duced (net 

(net tons) e oO tons) . 
cen Total  |Per ton 

Oven coke: 

Eastern Pennsylvania i. 5 796 | 3. 930, 703 71.09 | 2,794,145 | $26, 889, 728 $9. 62 
Western Pennsylvania ?... 8 2, 768 | 14, 666, 659 68. 19 | 10,000, 576 63, 300, 217 6. 33 


—— —— |. ————— | ———————M———— |1——————— | —————— | ———— — 


13 | 3,564 | 18, 597, 362 68.80 | 12, 704. 721 | 90, 189, 945 7. 05 


Beehive coke: 


Fayette County........... 32 | 7,967 | 4,741,691 64.07 | 3,038.223 | 22,963, 168 7. 56 
Westmoreland County 12 | 1,833 1, 076, 707 65. 18 701, 767 6, 004, 253 8. 56 
Other counties 22. 3 747 466, 779 61. 52 287,177 | 2.659.714 9. 26 
47 | 10,547 | 6,285,177 64.07 | 4,027,167 | 31,627,135 7.85 

Grand total. 60 | 14,111 | 24,882,539 | 67.61 | 16,821, 8S8 | 121,817, 080 7.24 


1 Includes plants at Bethlehem, Chester, Philadelphia, Steelton, and Swedeland. 

"S: mods plants at Aliquippa, Clairton, Erie, Johnstown, Midland, Monessen, Neville Island, and 
ittsburgh. 
3 Beaver, Greene, and Indiana Counties. 


NUMBER AND TYPE OF OVENS 


Vertical Slot- Type Coke Ovens.— The only new coke ovens com- 
pleted in 1946 were 1 battery consisting of 47 ovens built by the 
Citizens Gas and Coke Utility at Indianapolis, Ind., and 1 battery of 
37 by the Public Service Electric and Gas Co., Camden, N. J. In 
addition, the Carnegie-Illinois Steel Corp. Ge rebuilt and 
placed in operation 1 battery of 87 ovens at its Clairton, Pa., works. 
Failure of 18 ovens at various plants, the dismantling of 1 battery of 
61 ovens at Aliquippa, Pa., by the Jones & Laughlin Steel Corp., and 
the abandonment of 21 ovens by the Central Illinois Electric & Gas 
Co. at Rockford, Ill., because of the substitution of natural gas in 
that area brought the total number of ovens abandoned to 100 in 
1946. This caused a net loss of 16 ovens from 1945, and the annual 
coke capacity dropped from 71,399,100 tons to 71,112,600 in 1946. 
Of the 14,494 ovens reported in existence at the end of the year, 36 
percent were Koppers, 40 percent Koppers-Becker, 13 percent Semet- 
Solvay, 10 percent Wilputte, and 1 percent of miscellaneous types. 
Information received by the Bureau of Mines from coke producers 
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indicated that 824 new ovens with an annual coke capacity of 4,453,800 
tons were under construction on December 31, 1946. Virtually all 
additional capacity under construction is for steel plants, where 
existing facilities cannot meet current coke requirements. 

Beehive Ovens.—The extremely heavy demand for industrial coke 
in 1946 directed attention to beehive ovens as a source of supply. 
Although the number of beehive ovens in blast during the year fluc- 
tuated widely, for reasons explained in the General Summary of this 
report, the number of ovens in blast increased each month after the 
settlement of the coal strike in May, reaching a peak of 10, 181. in 
December. Total ovens in existence, as reported by operators on 
December 31, 1946, totaled 12,864, with an annual coke capacity of 
8,427,000 tons, compared with 12,179 ovens and 8,094,850 tons capac- 
ity in 1945. 


TABLE 16.—Ovens completed and abandoned in the United States in 1946 and 
total number in existence at end of year, by States 


Ovens 
Pans In existence New Under construo- 
exist: Dec. 31 tion Dec. 31 
State once Aban- 
Dec doned 
31 Annual Annual | during Annual 
Num- | capacity | Num- | capacity | year | Num- | capacity 
ber (net ton ber | (net tons ber (net ton 
of coke) of coke) 
C ven coke: 
Alabama 8 11, 490] 6, 547, 30s ....-.. 443, 500 
California. .............. ] 90 340, 0000 FEN E 
Colorado 1 188 BIS, % %ſDſͤũ A aloes 327, 000 
Connecticut 1 70 Pf ³oÄ³A ͤmꝛß ß 8 
Illinois 8 4856 | 3,899, 500 ͥũ ͤ 2 eos ened 
Ind ian aka 5| 1,863 | 9, 341. 800 47 | 144, 000 LL 
Kentucky.. 1 120 „ . 
Maryland............... 1 422 | 2,124,000 |........ 396, 000 
Massachusetts... 2 215] 3:289: 800 AAA PA A A egi tbc hei 
Michigan................ 4 568 |} 2,026, , 
Minnesota............... 3 196 f/ cot AE A oed 
Missouri................. 1 64 /// eese eve guste na me SS 
New Jersey.............. 2 304 1, 427, 000 37 | 137,500) 13JJ) 
New York............... 8 | 1,142 | 6,219,800 lone ses AAA A BE, 
Ohio ³˙¹ 8 15 2,099 | 10, 228. 80 »«„6„ 970. 700 
Pennsylvania 13 | 3,564 | 17, 797, 200 |..-..---]---------- 1, 112, 200 
Rhode Island............ 1 65 JJ E E, EE 
Tennessee 1 44 C1111 AA AA 8 
Teras. 2| 1125 , , wee eet 
füli- 33 3c 8 2 308-1^ 3,202. 800 AA A A A ean eea 
West Virginia 5 506 | 2,096,000 |... „„ 1, 204, 400 
Wisconsin 2 195 , œũ ! A DE 8 
Undistributed_.........-].-------]-------- 2.325. 900. E eme eoo rennen thes Sagi 
87 | 14,494 | 71,112, 600 84 4, 453, 800 
At merchant plants...... 32 | 3,205 | 14,459, 500 84 45. 700 
At furnace plants....... 55 | 11,259 | 56,653, 100 | ....... 4, 408, 100 
hive coke: 

EE CCC 1 160 AA , PP ARA 
Kentucky.............. 1 195 172, 000 // erret 
Pennsylvania 53 | 10,547 | 7,172, 900 589 400, 5000 11 

RN. ess 1 7 , | becomes D 
V [Wien Soc NOMEN 5 190 376, 200 LÍ BOO! WE cers ec) ox 
West Virginia. .......... 7 915 473, 900 102 1 57,000 [o A | ceed 
68 | 12,864 | 8,427,000 6 696 500] 11 II: 
1 240 ovens idle ent ire year. 41 plant abandoned in August. 
3 Completed but idle $ [dle entire year 


3 Included nde cunda ributed.“ * Old ovens rehabilitated. 
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TABLE 17.—Vertical slot-type ovens, by kinds, in the United States at end of 


1946, by States 


Semet- 


Koppers- All 

State Koppers Becker Solvay Wilputte others ! 'Total 
Alabama. ...................- 459 486 420 125 |. oues ], 490 
California AAA ee ö ³ ˙mwꝛmA DE GENEE 90 
Colorado. ...................- 116 )) IEEE 8 188 
Connecticut. ....... 2.2. hr ;; ²⁰mm! m ß AS E 70 
ines 375 198 120 163 EC 856 
Indian 406 812 161 48844 „ 1, 863 
Fill 8 C111 oe tend 120 
Maryland. - ___..-..--.--.-.-- 300 ¡E AAA. EE RO EE cU 422 
A CI A 160 |............ 5 215 
Michiean loco 222 AT ID AA A 568 
Minnesota 155 Ir! ³oW—¹ cct eed 196 
Missouri ); AAA GE 8 64 
New Jersey................... 165 bk AAN A ĩ 304 
New York ...........-.... 150 608 180 152 52 1, 142 
JJ!(ööö;Ẅ 8 1, 238 431 293 137 |............ 2, 099 
Pennsylvania................. 1, 550 1, 674 88 132 120 3, 564 
Rhode Island. ................ 40 / Ee, EE 65 
e,, , EEN, EE 24 Mila 44 
Jö rues ð ð wr T! deseo ee eek 125 
| o Scrat nets 8 A - W . AA uc te Sera 308 
West Virginia 154 207 A 145 EE 500 
Isconsin. ................... 100 15 Bü | cos te en d eau is 195 
5, 264 5, 805 1, 832 1, 413 180 14, 494 
At merchant plants........... 741 1, 113 962 329 60 205 
At furnace plants............. 4, 523 4, 692 870 1, 084 120 11, 289 


1 Comprises 52 American Foundation, 120 Cambria, and 8 Piette. 


TABLE 18.—Average number of beehive ovens active in the United States in 
1946, by months 


Month Number Month Number Month Number 
January................ 8,622 || May................-- 1,891 || September............ 9, 766 
February.............. 8,598 || June 8, 894 |, October 9, 885 
IE MA 8,788 || Jul 9, 506 || November............ 990 
API! 1,226 || August 9, 741 || December 10, 181 


CAPACITY OF OVEN-COKE PLANTS 


The basis upon which potential maximum capacity of a coke plant 
is established is the minimum coking time at which the ovens can be 
operated to produce coke with qualities suitable for the use for which 
it is intended. The operators are requested to report the potential 
maximum annual coke capacity of their ovens ““of grades you aim to 
produce, that can be obtained with all conditions favorable and all 
ovens active." Potential maximum annual coke capacity, as thus 
stated, is subject to change from year to year, depending on the age 
and condition of ovens, character and quality of coal charged, and 
economic and labor conditions. 

The annual coke capacity of all oven-coke plants in existence, both 
idle and active, decreased for the second consecutive year in 1946, 
and on December 31 was 286,500 tons below the 1945 figure. The 
annual capacity of furnace plants decreased 0.1 percent in spite of 
the change in classification of one plant from furnace to merchant, and 
the capacity of merchant plants declined 2 percent. The operating 
ratio in 1946 fluctuated widely between a low of 41.7 percent in 
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May to a high of 89.4 percent in September. The average rate of 
5 for the year was 73.8 percent of capacity 10.5 points 

elow the rate of production of 1945. Tables 19 and 20 show the 
potential maximum annual capacity of all ovens in existence (whether 
idle or active) and the relationship between capacity and production 
for 1937 and 1943-46. 


TABLE 19.— Potential maximum annual coke capacity of all oven-coke plants 
in existence in the United States, 1937 and 1943-46 


Potential 

maximum Percent 
Year Plants Ovens | annual coke | of change 

capacity | from 1937 

(net tons) 


TABLE 20.—Relationship of production to potential maximum capacity! at 
oven-coke plants in the United States, 1987 and 1943—46, by months, in percent 


Month 1937 | 1943 | 1944 | 1945 | 1946 Month 1937 | 1943 | 1944 | 1045 | 1946 
Januar 83.0 | 98.7 | 95.8 | 89.1 | 61.8 || August 86.0 | 96.3 | 91.1 | 82.4 | 88.4 
February......... 83.5 | 98.8 | 96.6 | 89.6 | 47.4 || September........ 86.1 | 96.7 | 89.8 | 84.0 | 89.4 
March............ 84.9 | 08.0 | 95.7 | 90.2 | 81.3 || October........... 76.0 | 94.7 | 91.1 | 64.1 | 89.2 
pfl 84.9 | 98.0 | 96.2 | 86.3 | 64.6 || November 62.8 | 90.7 | 90.8 | 80.5] 82.4 
e 84.6 | 96.4 | 95.5 | 88.4 | 41.7 || December......... 53.1 | 4.2 | 89.7 | 83.2 | 77.2 
JUNG ses 78.6 | 92.6 | 94.3 | 85.3 | 73.9 „T 
MT 83.2 | 93.3 | 91.5 | 88.3 | 86.2 e dE 78.8 | 95.7 | 93.1 | 84.3 | 73.8 


1 Capacity of all ovens in existence, whether active or idle, based upon maximum daily capacity times 
days in month. 


QUANTITY AND COST OF COAL CHARGED 


General conditions in the coke industry in 1946, referred to in 
earlier sections of this report, resulted in a decrease of 12,144,500 
tons, or 13 percent, from 1945 in quantity of coal carbonized; conse- 
quently, consumption of coal in coke ovens totaled only 83,526,900 
tons. The quantity of coal charged into vertical slot-type ovens 
accounted for 91 percent of the total consumption but was 13 percent 
below that used in 1945. Bechive ovens consumed over 7,000,000 
tons of coal in 1946, a decrease of 12 percent from 1945 and of 44 
percent from the World War II peak in 1942. 

As in previous years, Pennsylvania led all States in coking-coal 
consumption, accounting for 30 percent of the Nation’s total. Follow- 
ing Pennsylvania in order were Ohio, with 14 percent of the total; 
Indiana, 11 percent; New York, 9 percent; and Alabama, 8 percent. 

Costs of coal for both slot-type and beehive-coke ovens soared to 
new peaks in 1946. The average cost of $5.77 per ton for coal deliv- 
ered to oven-coke plants was $0.37 above the previous maximum 
established in 1920 and 9 percent higher than in 1945. An increase 
of $0.08 per ton over the 1945 peak was recorded in the coal costs for 
beehive ovens. The increased costs for coal were due largely to 


increases in mining costs resulting from the wage agreement con- 
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FiGURE 2.—Cost of coal and value of all products per net ton of coke produced in the United States, 1920-46. 
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TABLE 22.—Quantity and value at ovens of coal used in manufacturing coke 
States in 1946, by States 


in the United 


State 


— - ommo —— o D am od Poo o mm o ep e 


At merchant plants 
At furnace plante 


Bechive coke: 


om pu pa em e —— — 2 om 


Wert Virginia 
Undistributed .. . ...................----.- 


Cost of coal Coal pn of 


Coal used 
(net tons) 


6,530,336 | $32,375, 532 $4. 96 
420, 297 1) (d 
832, 415 1) (! 

4, 505, 323 30, 196, 121 6. 70 

9, 198, 959 62, 090, 861 6. 75 

2, 296, 212 (1) (1) 

1, 497, 347 OI (1) 

3, 471, 559 20, 730, 941 5.97 

1, 192, 679 8, 183, 014 6. 86 

1, 738, 942 ! OI 

7, 108, 999 47, 711, 634 6. 71 

11, 924, 954 68, 236, 447 §. 72 
18, 597, 362 89, 163, 514 4.79 
314, 340 l (!) 
807, 594 l (!) 
3, 072, 457 11, 797, 384 3. 84 
2, 849, 711 18, 337, 072 6. 43 
———ÁÁ— 51, 720, 980 6. 54 


76, 359, 486 | 440, 543, 500 


17,197,125 | 111,390, 675 
59, 162, 361 | 329,152, 825 


en 
3 


8 
SS 


ee | === SS Oe 


90, 831 1) 1. 55 (1) 
133, 522 l 1. 56 (1) 
6, 285, 177 1. 56 5. 57 
1, 2. 21 (4) 
291, 852 1, 022, 973 1.70 5. 97 
354, 489 1.61 5.81 
33 1. 58 6. 60 
7, 167, 424 25, 722, 680 1. 57 5. 


included under Undistributed.”’ 


TABLE 23.— Average cost per net 


ton of coal carbonized at oven-coke plants in 


the United States, 1937 and 1943-46, by States 


State 


— —ũ3Vꝓ 2 e e e ep ée ep ep op em UÆ idi eee ewe 


—— —U—— ———̃ o e e o mem mm emm mm e em d 


eae e e em o P e o ep e am ër e e p— ee ms 


we we e op ee e om pe e eme em em mem ͤ— mm 


United States average. .......--.---------- 
of coal per ton of coke. ee 


1937 1943 1944 1945 
Ge .33 | $3.60 | $4.03 | $4.47 $4. 96 
FCC 4. 62 5. 62 6. 04 6. 16 6. 70 
A ESL 4.71 5.85 6. 11 6. 23 6.75 
A A 4,16 4. 57 5. 39 5. 55 5. 97 
FFC 5.24 6.02 6. 35 6. 52 6. 86 
S eae ees. 4. 55 5. 59 5. 88 6. 04 0. 71 
—— ——Ó 3. 76 4.73 5. 03 5.27 5. 72 
Dux sse Ln DLE 2. 98 3. 96 4. 28 4. 40 4. 79 
S 2. 54 3. 19 3. 32 3. 56 3. 84 
S 4. 53 5. 59 5. 72 5. 94 6. 51 
GE 3. 74 4.75 5. 08 5. 28 5.77 
F 5. 27 6. 70 7. 16 7. 45 8. 17 


—U— —— 
ài Me: Colorado, Connecticut, Kentucky, Maryland, Massachusetts, Missouri, New Jersey, 


Island, Tennessee, Texas, Utah, and 


Wisconsin. 
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TABLE 24.—Cost of coal and value of products per net ton of coke produced in 
the United States, 1918, 1929, and 1937-46 


Oven coke Beehive coke 
V Value per ton of coke produced 
ear 
Cost of coal |-———————————————— — ———— | Costofcoal 
per ton of Coal per ton of MANO Dor 
coke Coke chemical Total coke 
materials ! 

A ees $6. 00 $7. 42 $3. 08 $10. 50 $3. 65 $6.21 
. E 5.04 4. 80 3. 56 8. 36 2.85 3. 49 
5 ee 5 5.27 5. 03 2.97 8. 00 3. 14 4.31 
UC EN 5.01 5. 16 3. 53 8. 69 3. 32 4.42 
it A Soe Pe ae 5. 36 4. 82 3. 19 8.01 3. 16 4.45 
//. A 5. 23 4. 82 2. 99 7.81 3. 12 4.41 
WOOL a ( 5. 53 5.41 2. 98 8. 39 3. 66 5. 44 
pv MT" 6. 18 6. 07 3. 10 9. 17 3. 93 5.75 
1043. eoe 8 6. 70 6. 65 3. 13 9. 78 4. 77 6. 55 
/ MONA 7. 16 7. 14 3. 10 10. 24 5. 15 7.04 
/. ³ AA 7. 45 7. 57 3. 07 10. 64 5. 48 7. 36 
1 ðͤ canse se 8. 17 8. 35 8. 20 11. 55 5. 63 8.03 


! Includes value of breeze produced. 


PREPARATION AND SOURCE OF COAL 


Washed and Unwashed Coal.—In recent years more emphasis has 
been placed on the mechanical cleaning of coal used for the manu- 
facture of coke. Mechanical loading of coal, although affording 
reductions in mining costs, often results in a large increase in the 
refuse content of the run-of-mine coal so that mechanical cleaning in 
many areas is essential for the production of satisfactory coke. One 
of the greatest advantages of clean coal, especially when used for the 
manufacture of metallurgical coke, is its greater uniformity in quali- 
ties, which are reflected in higher uniformity in the physical and 
chemical qualities of the coke. In 1946, 27 percent of the total 
tonnage of coal carbonized was washed before being charged into 
ovens. Both pneumatic cleaning and wet washing methods are 
employed to prepare the coal for use in coke ovens, in accordance 
with local conditions throughout the areas concerned with the problem. 
All coal mined in Colorado and used for the manufacture of coke was 
washed in 1946; most of Tennessee’s and Alabama’s and about one- 
third of Pennsylvania’s was also washed before being charged into 
ovens. Data in table 25 include coal cleaned at the mines by coal 
producers as well as that cleaned at the coke plant by coke operators. 
Coal cleaned at the mines was used by 37 oven- and 6 beehive-coke 
plants in 1946; in addition, 7 oven plants charged coal that was 
cleaned in cleaning plants at the ovens. 
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Sources.—Since the establishment of the coke industry in the 
United States, the great source of coking coal has been the Appalachian 
region, extending from Alabama to 3 States in this 
region supplied more than 96 percent of all coal purchased in 1946 for 
the manufacture of oven coke. In order of tonnages, the 5 
States which shipped coal to oven-coke plants were West Virginia an 
Pennsylvania, each furnishing 36 percent of the total; Kentucky, 14 
percent; Alabama, 8 percent; and Virginia and Tennessee combined, 
2 percent. Other States that supplied significant tonnages of coking 
coal were Utah and Colorado, which together furnished 2 percent of 
the total. The best high-, medium-, and low-volatile coking coals are 
found in West Virginia, Eastern Sd Western Virginia, Penn- 
sylvania, and Alabama. The low-volatile coking coals, which are 
very important for improving the physical properties of metallurgical 
coke—especially its strength—come mostly from West Virginia and 
to some extent from Central Pennsylvania, Western Virignia, Okla- 
homa, and Arkansas. The expansion of the steel industry in the far 
West during the recent war has focused attention on the supply of 
coking coal for coke plants in that area. The present source of coki 
coal for the steel plants in Utah and California is the Sunnyside bed 
of Utah. The Bureau of Mines, through exploration, has discovered 
additional reserves of coking coal near Kemmerer,? southwestern Wyo., 
and in Gunnison County, Colo.? 

Coke-plant operators reported that 59 percent of all coal purchased 
for the manufacture of oven coke was obtained from captive mines in 
1946. 

Blending.—In 1946, 72 of the 85 active plants carbonized coals of 
different volatile content. High- and low-volatile coals were car- 
bonized by 46 plants; high-, medium-, and low-volatile by 20 plants; 
medium- and low-volatile by 3 plants; and high- and medium-volatile 
by 3 plants. Of the plents that did not carbonize coals of different 
volatile content, 10 used straight high-volatile and 3 medium-volatile. 
At plants where blending is practiced, the proportion of the different 
kinds of coals mixed before charging into ovens varies widely from 
plant to plant according to local conditions. A classification of all 
coal purchased for coking in slot-type ovens in 1946 indicated, how- 
ever, that 66 percent was high-volatile, 13 percent medium-volatile, 
and 21 percent low-volatile. 

2 Toenges, Albert L., Davis, J. D., Turnbull, Louis A., and Schopf. J. M., Reserves, Bed Characteristics, 
and Coking Properties of the Willow Creek Coal Bed, Kemmerer District, Lincoln County, Wyo.: Bureau 
of Mines Tech. Paper 673, 1945, 48 pe. 

3 Toenges, Albert L., Turnbull, Louis A., Davis, J. D., and Reynolds, D. A., Investigation of Coal De- 


posits in the Coal Creek District, Gunnison County, Colo.: Bureau of Mines Rept. of Investigations 4104, 
1947, 20 pp. 
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TABLE 25.—Washed and unwashed coal used in manufacturing coke in the 
United States in 1946, by States in which used, in net tons 


Vertical slot-type ovens Beehive ovens 
State Bituminous An- Bituminous 
— | thra- Total 
Washed | Unwashed cite Washed | Unwashed} Total 
Alabemg 6, 348, 549 181, 787 |........ 6, 530, 336 |... ceo c EE, -ͤ 
California 363, 722 66,575 |........ 420, 207 / ¶²ͤkID e. 8 
Colorado ů— ------ 832, 41855 832, 415 | 00, 81 90, 831 
Illinois..................... 1,101, 418 | 3,379, 543 | 24,362 | 4,505,323 |.........].......-...].......... 
Indiana 134,000 | 9,064, 95999 9, 198, 959 AAA, AI A 
Maryland..................]............ 296, 212 |........ r A A 
Massachusetts 1, 497, 347ʒ7 i / AA 
Michigan 175, 337 | 3,232,060 | 64,162 | 3, 471, 5599999 tee 
Minnesota. .............--.- 29,381 | 1,163, 208 |........ 1, 192,679 AAA AAA daa 
New Jersey................]...........- 1, 738, 942 |........ „rr A 
New York................. 715, 821 6, 337,915 | 55, 263 7, 108, 9„ohsss 
Gh et 3, 152, 855 8, 771, 599 500 | 11,024, 95ũd. 
Pennsylvania. ............. 7, 220, 243 | 11,314,670 | 62, 449 | 18, 507,362 | 801,076 | 5,484, 101 | 6, 285, 177 
Tennessee 203, 386 110, 954 |........ 314, 3400 . 
f/, ³A ³ 8 807,594 |........ 807,594 |......... 11, 553 11, 553 
III ͤ•/ſͥſͥũ EM E cp eee Rd DEN 8 291, 852 291,852 
West Virginia. 1,224,070 | 1,843,428 | 4,950 | 3, 072, 457 354, 489 354, 489 
Connecticut, Kentucky, 
Missouri, Rhode Island, 
and Wisconsin...........].........--. 2, 822, 594 | 27,117 | 2,849,711 |......... 133, 522 133, 522 
21, 501, 197 | 54,619, 477 |238,812 | 76, 359, 486 | 891, 907 | 6, 275, 517 | 7, 167, 424 
At merchant plants........ 1, 408, 404 | 15, 732, 193 | 56, 438 | 17, 197, 155 3 Sea! 


At furnace plants 20, 092, 703 | 38, 887, 284 |182, 374 | 59,162, 3611T— 4 
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TABLE 26.—Coal purchased for manufacturing oven coke in the United States 
in 1946, by fields of origin 


Total 
1 purchased States where coal consumed—in order of importance 
(net tons) 
Alabama. ..................... 6, 443,870 | Alabama and Tennessee 
Arkansas.. 95,609 | Colorado, California, Illinois, Minnesota, and Utah. 
Colorado...................... 581, 190 | Colorado. 
IllinolB......... e cesse eer AN 420, 131 | Illinois, Indiana, and Minnesota. 
Indiana 83, 431 | IIlinois, Wisconsin, and Indiana. 
Kentucky 

Elkhor nn 3, 844, 561 | Indiana, Ohio, New York, Illinois, New de , Michigan, 
Minnesota, Pennsylvania, Kentucky assachusetts, 
Wisconsin, and Connecticut. 

Harlan.................... 5, 202, 122 | Indiana, Illinois, Ohio, Minnesota, e Tennessee, 
Maryland, Wi isconsin, and New York. 

Kenova-Thacker.......... 1, 495, 335 s eee Ohio, Wisconsin, Pennsylvania, Connecticut, and 

ew Jorsoy. 
Maryland..................... 5,694 | Pennsylvania and Ohio. 
New Mexico 310, 757 | Colorado and California. 
Ohio teste raa 53 | Ohio. 
Oklahoma..................... 32, 437 | California and Colorado. 
Pennsylvania: 
Anthracite. ............... 243, 947 Michigan, Pe lvania, d York, Illinois, Missouri, 
Wisconsin, and West Virgin 

Central Pennsylvania: 

High-volatile.......... 977, 579 | New York and Pennsylvania. 
Medium-volatile...... 365, 164 | New York, Maryland, and Pennsylvania. 
Low-volatilo........... 2,080, 999 | Pennsylvania, Ohio, New York, and Maryland. 

Connellsville.............. 11,823, 161 | Pennsylvania, Ohio, West Virginia, Illinois, New York, 
Indiana, Maryland, &nd Minnesota. 

Freeport................... 2, 090, 267 Oir West Virginia, Michigan, New York, and Pennsyl- 
van 

Pittsburgh................ 8, 486, 344 | Pennsylvania, New York, Ohio, and Michigan 

Somerset..............---- 430, 274 | Pennsylvania, West Virginia, New York, and nd Ohio. 

Westmoreland............. 1, 184, 418 | Pennsylvania, Ohio, Wisconsin, and New York. 

Tennessee 207,974 Tennessee and Minnesota. 
„ 1, 180, 753 | Utah and California. 
Virginia: 

Pocahontas 651,676 | Indiana, New York, and New Jersey. 

Boutheestern. 86,001 | New York and Pennsylvania. 

Williamson 755,452 | Michigan, Ohio, New Jersey, Massachusetts, Indiana, Wis- 
consin, New York and Pennsylvania. 

West Virginia: 

Coal and Coke 8,947 | Connecticut. 

Coal River 24, 855 | Michigan and Ohio. 

Kanawha.................- 6, 585, 954 | Ohio, Illinois, 5 New Jersey, Indiana, West Vir- 
ginia, Massachusetts, Wisconsin, Pennsylvania, Connecti- 
cut, Missouri, Rhode Island, Minnesota, Michigan, New 
York, and Maryland. 

Kenova-Thacker.......... 472, 158 | New Jersey and Pennsylvania. 

Logan 2, 104, 964 | Ohio, Indiana, New York, Massachusetts, Michigan, Penn- 


sylvania, Connccticut, Minnesota, and Illinois. 
New River: 


High-volatile. ......... 822, 305 abd York, New Jersey, Illinois, Rhode Island, and Massa- 
chusetts. 
Medium-volatile...... 409, 684 | Massachusetts, New York, and Pennsylvania. 

Low - volatile 456, 272 | Maryland, Michigan, and Minnesota. 
Northern 4,014,957 | Pennsylvania, Maryland, West Virginia, Michigan, New 
York, and Ohio 
Pocahontas 10, 500, 597 Indiana, Ohio, Illinois, New York, Michigan, Maryland, 


Pennsylvania, Minnesota, Wisconsin, Missouri, Alabama 
Connecticut, West Virginia, Kentucky, Tennessee, Kee 
Rhode Island. 


Tug River................. 152,370 | Kentucky and New York. 

Webster-Gauley........... 1,081, 403 | Pennsylvania, New York, New Jersey, Maryland, Wiscon- 
sin, and Massachusetts. 

Williamson 99, 533 | Massachusetts, Ohio, and Connect icu 

Winding Out... 1, 419, 064 | Now Jersey, Massachusetts, Ohio, illinois, Michigan, New 
York, and Rhode Island. 

W yoming..................... 56 California. 
77, 232, 327 


293065-— 
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TABLE 28.—Coal purchased for manufacturing oven coke in the United States in 
1946, by States where consumed and by volatile content ! 


High-volatile Medium-volatile Low-volatile Pa pe 


State where coal consumed p i : i 
ercen ercen 
Net tons of total Net tons of total 
Alabama: 
Merchant plants 353, 842 32.3| 630,188 57.5 
Furnace plants 201, 510 3. 7| 5,241, 730 96. 2 
Total Alabama................- 555, 352 8. 5| 5, 871, 9244 89.7 
California: Furnace plant 366, 241 héi IA AP 
Colorado: Furnace plant 349, 821 36.3} 541, 669 56.3 
Illinois: 
Merchant plants 193, 684 25.8| 289,976} 38. 6 267,551 35.0 751,211 
Furnace plants. 2, 601, 154 . 1,097,035} 20. 7 3, 698, 189 
Total Uiinois 2... 2, 704, 8388 62.8 289, 976 6. 5 1,364,586] 30. 7 4, 440, 400 
Indiana: MAA e O: Eeer 
Merchant plants. 478, 307 49.2] 00, 950 10.0! 396, 563 40. 8 971, 820 
Furnace plants 4, 719, 943 56. | A Cn 3,691, 757  43.9| 8, 411, 700 
Total Ind ana 5, 198, 250 55. 4 96, 050 1.0| 4, 088, 320 43. 60 9, 383, 520 
Maryland: Furnace plant 1, 637, 425 70.0 34,991 1.5 665,273} 28. 5| 2 340, 689 
Massachusetts: Merchant plants 892, 452 59.8| 314,426 21.0| 286, 549 19. 2| 1, 493, 427 
Michigan: 
Merchant plants. 518, 378 ¡E A AAA 433, 532 45.5| 951,910 
Furnace plants... 1, 934, 577 ri: Ty REENEN 523, 776 21. 3| 2, 458, 353 
Total Michigan................ 2, 452, 955 r 957, 3088 28. 1 3, 410, 263 
Minnesota: COTY tear Sane oes Wek he cd. MEME CHENOHSLSE 
Merchant plant. 263, 478 64.4 40, 962 10.0| 104,470 25.6| 408,910 
Furnace plants. 547, 823 66.61. 22-2- 275, 277 33.4 823,100 
Total Minnesota... 811, 301 65.9 40, 962 3.3| 379, 747 30. 8| 1, 232,010 
New Jersey: Merchant plants........ 894, 159 49.9| 538,039 30.0| 359,031 20. 1| 1, 791, 229 
New York: 
Merchant plants. 2,960, 583| 77.9 383,740 10. 11 456,807 12. 0| 3, 801, 130 
Furnace plants. 2, 267, 366 67. 2] 385,357 11.4] 723,728 21. 4| 3, 376, 451 
Total New Vork. 5, 227, 949 72.8 769,097 10. 7| 1, 180, 535 16. 5| 7,177,581 
Ohio: SEMEN MEC id 00 rcx IINE 
Merchant plants. 919,932| 59.9 140,993 9.9| 474,401 30. 9| 1, 535, 326 
plants 7, 589, 743 72.9 152,774 1. 5 2,663,215] 235. 6/10, 405, 732 
Total Ohio, 8, 509, 675 71. 30 203, 767 2. 4 3, 137, 6160 26. 3011, 941, 058 
Pennsylvania: 
Merchant plants. 343,271] 42.3 257. 455 AU 110, 610 13.6] 811,336 
Furnace plants 15, 561, 4211 35. 5 296,675 1. 60 2, 336, 8044 — 12.9118, 194, 900 
Total Pennsylvania 15, 904. 692 83.7 654. 130 3.4 2,447,414) 12. 919, 006, 236 
Tennessee: Furnace plant 89,748} 27.0 215,004] 64.7 27,594 8.3| 332.436 
Utah: Furnace planuts................ 818,759| 100.0]..........]........ loci 818, 813 
West Virginia: 
Merchant plants. 711, 101 W ees A 76, 149 9. 7 787,250 
Furnace plants . 2, 175, 550 III 136, 278 5. 9| 2, 311, 828 
Total West Virginlaa. 886, 651 
Connecticut, Kentucky, Missouri, 2 : 93.1 ——— beue 212, 427 49 3,000, 078 
Rhode Island, and Wisconsin: 
Merchant plants 1,949, 565| 68.9] 157,934 5.6| 722,517]  25.5| 2,830,016 
p F_ — Se | gegen See ee Sena 
! 51, 339, 833 66. 5| 9,818, 059 12.7|16,073,535| 20. 8077, 232, 327 
At merchant plants 10, 478, 752| 60.8| 2,950,663] 17. 1 3, 800. 400 22.1117, 229, 905 


ores Plants 40, 861, 081 68. 1| 6, 868, 296 11. 4|12, 273, 045 20. 5/60, 002, 422 


! Low-volatile—dry V. M. 22 percent or less and more than 14 percent; medium-volatile—dr 
: : , © y V. M. 31 
percent or less and more than 22 percent; high-volatile—dry V. M. more than 31 percent. 
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YIELD OF COKE PER TON OF COAL 


TABLE 29.—Yield of coke from coa! in the United States, 1937 and 1944-46, by 
States, in percent 


1937 1944 1945 
State 
Oven Beehive Oven Beehive Beehive 
coke coke coke coke 

Alabama 12.94 lxxx 72. 34 |.......... 
ECHT Tu ou . , 59. ) 
Colorado 67. 30 55. 71 64. 32 65. 36 
Hines cb eck 70. 54 |.......... 70. 75 |..... Kees 
Indiana 72. |.......... 79.13 AAA 
Marvland............ 722 62 72. ` EEN 
Massachusetts 69.99 |.......... 70. 49 |.......... 
Michigan............. Io 72.60 |.......... 
Minnesota.. 70. 2777 71.58 |......-.-- 
New Jersey 70. 78 |........- d 
New Tork. V 70. 66 
Obo 71.661... 71.88 |.......... 
Pennsylvania 68. 83 65. 50 70. 02 64. 58 
Tennessee. ........... 69. 00 53. 89 71.73 57.35 
Tetas4ͤö. ene de 69. 53 
tah. out crts 56. 67 54.25 53. 98 50. 19 
Vitinia. ou PR 58.33 |.......... 68. 53 
Washington.......... 56.11 SR Dese Sté 

West Virginia 70. 67 61. 74 69. 92 62. 94 


—— 2 | — — . — |— M —— 


MINERALS YEARBOOK, 1946 


430 


—— rm mm mm — — 


————— ee mm mm me 


—NN—9—äñ—ä——ũñ ͥ——ç 2 


serie eent 7 
HESS 1 Rgée e UA mind Ze $ ës gebuer ee ou 
IL u H dal Es .Rlen | senec: 
ARTI. LE NM. PU". SEE." AQ Pvt S. el 
OE GRR et ARA Se «D mixes deve idet 
bE 7g P £89 ‘FI 58 9 
, . 
—— ff 5 ̃ vÜ———v—.— — — eä BE, 
Ob ‘866 ‘Z vez 6816 609 ‘SOF ‘E 
61£ ‘690 'Z LL “980 '9 Lee ‘OFS Z 
99/ 686 TEZ “69€ Z OES ‘28L 
P80 670 € BLO ‘FSR '8 Erl e 
E e e Bs. Pe 
T ‘SST ZHZ rt ZE HEI 
cos “061 — | ceo 70 
8 cro 08 
ar D vez ‘9 
ESZ 'LZH TZ 80 ‘646 
LES 'L60 'I £y ‘Ihh 
19% ‘796 919 '0c € 
W (z) 396 901 
881 ‘6ST SSF ‘ES 
OLZ ‘96E OLT ‘FIT 
(2) 91 “011 
(c) 129 99 
998 ‘888 ZS ‘EE 
£LF ‘ORF FFO ‘OLT 
ye e, () — 0 9 —— 
QET Sers 262 281 
` 8003 19N DI A Suo] N 
sel 1984 Zon SUISIUI WBNS 404 


mm mmm mmm mm eee 


zm mmm mmm — 


—ͤ—ũ—ũꝛk̃— rm mm mm mm mm mm zm 


—ͤ—ũ—ũ᷑ —ü mp mm mm mm ze mm zm 


—UU— 22 


-—— mm mm rm mm — 


——— 


————É 


(suo) 39U) | (suo! 49g) 


1£ 99 
pue uo 


Pater A 


"121-902 dd II 1d 'zzer song Dot ou) JO so21noseg [BIOUT PY 99g 4039043 A[pe1qnopun sea posn you nq poonpoad Ayyuunb :poj10dà4 sy; 


bios 


*3u]1940991 Á[[Ur1]99 $1uv[d 1€ poz21vuo [900 Aq 32091q JO E esp ve 


sosodand 19130 10 1 


—Iv0Npold Aq pas 


962 ‘SIT 910 92 
ER. A AER 
(9 d 
219 I £61 
a) 08. 
289 20 S ‘tL 
(t) Lel‘T 
ELE ‘SEG ‘ZI | Ses 9 
EPS ‘EGE 8 £64 N '£ 
EZL ‘ETE 'E 6€ 'FCO 'I 
999 ‘LIZ ‘IT | ZSZ ‘ZEZ ‘F 
DLP porem. 
£01 899 9€€ “921 
897 ‘ETE 076 ‘LST 
3 001 ‘09 
t 076 8 
LLE 'C8€ 7 228 ‘196 
LOL 118 1 997 ‘969 
961 ‘222 ‘I GEE 907 
(e) 068 ‘SOT 
ie ‘923 666 '98 
Z9T ‘6IL 1£9 761 
(c) LEZ l 
(2) $28 ‘PLT 
QTL “191 'I GIF 297 
218 ‘She KO 
3 602 pn 
) | 180% 
228 ‘E30 ‘I$ | re 985 
OI A suo] JON 
poonpoiꝗ 


« benq Ufl, IPUN pepn[oug z 
Verte q po1nduro;) 1 


e CO — 


wee. FS ure se 9761 [910.L 
DISC XE a ae r 4 Se. peng ysipuy 
NEL. GL v[UIZJI A 289 AA 
r ee eo UT Buys A. 
Oe Ney cae Ne ee, eee! una 
ccc vruvA[Ásuuoq 
ia o0 JEEP ct were a M! 0p810[00 


:9X09 GAT yoog 


a ef ef SS |—————— L————————— | | ————————————— 


— — —n | MM—— Än | — | zm Ärm ge —ꝛ — —„—0 — — jj — d . —-—ᷣ ii] 


x MEE daa c RRA 976115100, 
(((( eee sjuv[d oovunj 1V 
c i: sjuv[d 3uvuo4aui u y 
O EE ee aes 9761 [BIOL 
. — A — lt Wel, 
1 1d—- usu M pus pue[s] 9pO0UY HA 
"Utossgi DN ‘Ayonjuey ‘MIJU 
EE | doy. e ok ce BIUIZITA 289 AV 
on MEER ͥ¶ . a vom quein 
e `" eee Se ee EE oossouuo L 
GEN, | Ve eas eee eg vruBalAsuueg 
p EE racc EA Pe E AR oqo 
rh ee A AA A «310A MIN 
c A9819/ MIN 
e a (EAT NEA. ASA E v310s2suut]A 
ONE. @ (Mita. . DST GTA 
^. ` EA E SEN $]]osniqouvssu DN 
. AAA pus Avy 
5 A. ARA BsuBIpUT 
— CARACAS Stoun 
ERA > cda td EE OpBl0O[OD 
ee? Be eee er, RA uon 
D eee oe TEEN vureqery 
:9409 UJAO 


SE 


sejejg Áq 9561 UI S9I8IS pejtug eu; UI sjuv[d exoo 39 peieAooei ezeoiq 9x0)—'0g TISVIL 
3Z3348 409 


Digitized by Google 


COKE AND COAL CHEMICALS | 431 


SHIPMENTS BY RAIL, WATER, AND TRUCK 


Tonnages of coke shipped by each of the major methods of trans- 
portation for 1946 are summarized in tables 31 and 32. The propor- 
tion of all coke shipped by rail, water, and truck in 1946 differed 
little from 1945. A large part of the oven-coke output is consumed 
close to the ovens and is not loaded for shipment outside the produc- 
ing establishment. In 1946 shipments of oven coke represented less 
than 40 percent of the production. Railroads transported 86 percent 
of all oven-coke shipments, trucks 10 percent, and boats 4 percent. 
Nearly all beehive ovens are at the coal mines; consequently, the coke 
must be loaded for shipment to points of consumption. In 1946 ship- 
ments of beehive coke totaled 4,484,615 tons, equivalent to 98 percent 
of the total beehive output. Water-borne and truck shipments con- 
stituted but 2 percent, and the balance moved by rail. 


TABLE 31.—Coke and breeze sold and loaded at plant for shipment in 1946, in 


net tons 
Coke Breeze 
SES Inral- | I In rail- | In | ! 
ra n n rail- n n 
road cars | boats | trucks Total | oad cars| boats | trucks | Total 
Oven coke: ; 

Alabama.......... 922, 88 18, 298 941, 183 | 103,339 |........ 12 103. 351 
Californía......... r ( uen , 005 e lee 7,818 
Colorado 0 ML] i vest 1, 176 25, 347 8 1722 104 8, 276 
Illinols 1, 538, 914144 44, 932 1, 583, 846 | 123,987 |........ 1, 443 125, 430 
Indiana. 2,136,876 |........ 66, 050 2, 202, 926 | 178, 330 |........ 295 178, 625 
jk lo ` . 74, 802 | 53,847 | 0... 128, 709 
Massacbusetts_..- §28,914 | 12, 336 406, 108 947,358 |.........].... 10, 321 10, 321 
Michigan.......... 947, 942 | 74,959 108, 380 1,131, 231 57,871 | 18, 382 328 76, 581 
Minnesota......... 298, 560 | ....... 41, 804 340, 364 21,883 |........ 6 21, 889 
New Jersey 400, 638 |316, 365 2x3, 294 | 1,005, 347. 152 152 
New Work, 2. 106. 50895, 122 516. 907 2, 718, 537 21. 363) 5, 970 27, 333 
Ohio 1, 851, 532 | 85, 826 105, 351 2. 042, 709 98, 093 | 32, 740 33 130, 866 
Pennsylvania......| 5, 404, 212 |213, 795 202, 229 5, 820, 236 69, 273 | 13, 216 1, 489 83, 978 
ennessee. ....... 113, 592 |........].... SEDE 113, 592 12.97 9999 12. 979 
C 75.822 —f0 8, 261 84, 103 29.918 |........ 12 29, 030 
West Virginia 591,052 |........ 5, 546 596, 598 38, 005: [iussu tele oe 35, 005 


Connecticut, Ken- 
5 
hode Island, 
and Wisconsin. -| 1,518,781 | 51, 668 362, 025 1, 932. 474 14, 623 5, 265 | 19, 456 39, 344 


18, 467, 474 850, 071] 2. 175. 361 21, 492, 906 | 860, 516 |123, 450 | 39, 621 |1, 023, 587 


H H — —— 
— —— —— —Ed— — —————— 


Atm ts... 7,708,902 |495, 587 1, 901, 873 | 10, 106, 452 | 177, 484 | 39,179 | 36, 093 252, 756 

At fe pe ..| 10. 758, 482 |354, 484 273. 488 | 11, 386, 454 | 683. 032 | 84, 271 3,528 | 770,831 

Bethiv : 
Colorado Lug ae 56,198 |........ 13 56, 211 1720 1. 17 1, 737 
Kentucky......... 85,400 |....... |...... . - „„ PA E, Deere 
Pennsylvania......| 3,876,623 | 64, 902 5.075 | 3,916,600 | 29,785 | 9,505 226 39, 516 
M „ 1. 169 4. 928 . NN 289 
Virginia... II EN PA 217 171, 464 Kéi A PA (rene nee 172 
West Virginia 219, 769 | ....... 243 220, 012 293 [229-223] 2952€ 253 


4, 412, 996 | 64, 902 6,717 | 4,484,615 | 32,219 | 9,505 243 41, 967 


— A MD 
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TABLE 32.—Beehive coke loaded for shipment on originating railroads, water- 
S ways: and trucks in the United States in 1946, by routes, as reported by 
producers 


Net tons 


Percent 
Route Producing State of total 


By States Total 


Railroads: 


Baltimore de Ohio . Idee) 137.300 1,108,740 | 24.7 
Chesapeake & Ohlo------------------------ (West Virzinia . 32460 117,80 26 
Denver & Rio Grande Western en ER 5 E 150 59, 957 1.4 
Ie. Virginia. 146, 737 146, 737 3.3 
Louisville & Nashville 2 I — 1, 542 1, 542 (i) 
Monongahela.. .............. Pennsylvania......... 1, 117,669 | 1,117, 669 24.9 
Norfolk & Western.. ...................... Virginia .... ... ..... 908 22, 968 .$ 
Pennsylvania... .......................... Pennsylvania......... 1.803, 086 | 1,803,086 40. 2 
Pittsburgh & Lake Erie GA 34, 428 34. 428 . 8 
Total railroad shlp ments 4,412,996 | 4,412, 996 98. 4 
Waterways: 
Monongahela & Ohio Rivers............... Pennsylvania......... 64, 902 64, 902 1.5 
JTTUCES EE (2) 6,717 6, 717 .1 
Grand AA ee ĩð as 4,484,615 | 4, 484, 615 100.0 


1 Less than 0.05 percent. 
3 Colorado, Pennsylvania, Utah, Virginia, and West Virginia. 


DISTRIBUTION OF OVEN AND BEEHIVE COKE 


Table 33 shows the quantity of coke and coke breeze distributed to 
each State in 1946, wid a break-down of the large coke according to 
principal end uses. This summary was compiled from detailed infor- 
mation submitted by producing companies. It is believed that this 
distribution summary indicates the approximate size and nature of 
the market for coke in & given State. 

Pennsylvania, the leading coke-producing State, likewise led in 
tonnage consumed, with 26 percent of the total. Ohio was next, usin 
16 percent; New York and Indiana followed, with 9 percent each; an 
Illinois and Alabama consumed 8 and 7 percent, respectively. 

Furnace coke was used in 17 States in 1946; however, 78 percent of 
the total tonnage was used by 5 States— Pennsylvania, Ohio, Indiana, 
Alabama, and Illinois. Coke for foundry use was shipped into all 
States but Nevada and Wyoming during 1946. Coke was used in the 
manufacture of producer gas in 10 States and for producing water gas 
in 33. Other industrial needs indicated widespread usage throughout 
the country. Domestic coke was consumed in all but 9 States durin 
1946. New York, Massachusetts, and Michigan were the principal 
consumers and together accounted for 45 percent of the total used 
for this purpose. 

An analysis of consumption by principal end uses in 1946 showed 
that 75 percent of all deliveries were destined to blast furnaces, 5 per- 
cent to iron foundries, 7 percent for the manufacture of producer gas 
and water gas, 4 percent for other industrial purposes, and 9 percent 
for domestic use. 
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TABLE 33.— Oven and beehive coke and breeze distributed to each State in 1946, 


in net tons 
[Based upon e from all United States producers showing destination of coke used by producer or 
sold in 1946. Does not include imported coke which totaled 52,188 tons in 1946] 
Coke 
Coke 
Consuming State Fuma | Foundry Making | Making | Other in- Do- breeze 
85 use producer water dustrial | mestic Total 
gas gas use use 
Alabama............ 3,822,221 | 147,829 |......... 920 | 123,019 75, 298 | 4, 169,287 | 213, 706 
Arizona. ............]..........- 4,622 E —8 1,322 a cte , 9444 
Arkansas / ĩͤ 8 269 |---------- 1, 327 106 
California. .......... 269, 607 65, 413 |......... 33 40, 283 5, 147 380, 483 17, 297 
Colorado 528, 110 13.4199 34, 559 377 576, 465 70, 352 
Connecticut. ........]........... 43,597 | 75,560 | 112,467 7,357 | 148,229 887, 216 49, 274 
Delaware............|..........- 3,626 |......... 486 582 2, 638 522 
District of Columbla . 2 48 bests 59, 457 588 66 60, 157 833 
Florida 2. 539 ]......... 44, 608 2, 433 2, 096 52,576 |......... 
Georgia. 19, 66777 12, 669 12, 625 11, 165 56, 116 4, 791 
F A P 8 2, 739 9 3.232 1 
IIlinoiss 3, 985, 262,867 | 22,504 51,536 | 107,637 | 301,161 | 4,730,965 | 353, 361 
Indiana.............. 4,323,462 | 156,869 | 25, 656 31,921 | 179,026 | 198,094 | 4,915,028 | 475, 849 
th A AA 58,475 |......... 1, 514 28, 853 7, 703 96, 545 15, 314 
AMA mere" 16, / AA é a ᷣ ce 18, 226 6, 637 
Kentucky........... 592, 401 26,194 |......... 15, 945 9, 649 34, 333 678, 522 40, 611 
( GE var ESA 8 42, 049 2, 099 51, 885 

Malſnne -000MM 8, 425 |......... 11, 049 , 006 41, 563 63,043 |......... 
Maryland........... 1, 903, 263 47, 200 |......... 9, 248 98, 708 5, 226 | 2,063,645 | 174, 266 
Massachusetts 10, 329 62, 692 | 122, 507 | 140, 427 36,252 | 698,386 | 1,070, 503 | 126, 357 
Michigan 1, 286,722 | 451, 50099 16,712 | 228,824 | 474,455 | 2, 458, 222 , 
Minnesota........... 511, 023 38, 011 6, 918 7,085 32, 867 | 266, 025 862, 829 83, 308 
M vet Toc E N E, ( AAA EE 955 937 2.7111 5 Sco 
Missouri. ...........]........... ,294 |......... 2, 014 42, 086 53, 330 170, 724 10, 981 
Montana. 1:036 1: ! ees 31,772 |---.------ 32, 808 13, 013 
Nebraska. 3, 8799 8. 474 1, 067 467 13, 887 114 
a EEN NS EE, „06444 7. 06444 
New Hampshire 5,0160. 637 267 68, 642 74, 562 |......... 
New Jerse 7 85,881 | 81,669 | 332, 809 89,374 | 469,070 | 1,058,803 | 130,855 
New Mexico S73 MN. det 404 92 869 |......... 
New York........... 2,711,611 | 155,534 | 291, 546 | 993, 834 | 345,365 | 987,242 | 5,485,132 | 450,456 
North Carolina 15, 78g 4, 403 5, 607 4, 995 80, 733 662 
North Dakota N 82 300 1. 273 1,893 |......... 
Ohio ce 806 8,088,073 | 327,659 |......... 178,008 | 241,254 | 214,450 | 9,049, 444 | 700, 267 
Oklahoma...........]........... %% Bee AA IAI, 3, 718 6, 
OTe ROM A See V EN 8, 033 0 sc 15, 380 1, 097 
Pennsylvantía........ 13, 074, 523 299, 649 68, 258 191, 693 307, 241 290, 496 |14, 831,860 |1, 115, 705 
Rhode Island........|........... 14.087 | 33,300 17, 045 97 105, 134 170, 538 ,0 
South Carolina. a 4, 5677. 2. 298 1. 875 7, 567 16, 307 7, 474 
South Dakota.......]...........] 207 „„ 237 1. 401 1, 847 — 
Tenns see 118, 822 W. 01d 59, 848 35, 040 5, 315 307, 940 106, 369 
o A GER 20,606 |......... 1, 330 44. 4999 75, 431 1. 519 
LOES.) RES 411, 281 11.209. A DEN 46, 352 4, 637 473, 562 98, 782 
Vermont.........--.].....-..--- 6,636 |......... 2, 803 2, 276 23, 138 34, R53 |......... 
Virginia............. 72, 146 42. 8212 324, 425 65, 838 1, 101 509, 333 3, 410 
Washington 8. 10) ) BEEN AIT out R, 607 3, 365 
West Virginia 1, 353, 612 76,202 |......... 345,775 166, 320 3,203 | 2,045, 112 168, 660 
Wisconsin 144. 779 73, 429 62, 503 11,812 323, 888 616, 411 82,773 
RA AA AAA A A 1,255 2 1,257 DEE 

43, 663, 366 |2, 846, 224 | 801, 353 |3, 144, 058 2. 455, 011 |4, 841, 410 |57, 751, 422 |4, 773, 921 
Exported............ 37, 126 140, 978 |......... 2, 906 190, 542 255, 323 635, 875 29, 176 


———— ͤ —Zög[U—jä n 4. ——À9 
A — —— | | ——M 


43, 700, 492 |2, 996, 202 | 801,353 |3, 146, 964 |2, 645, 553 |5, 096, 733 |58, 387, 207 |4, 803, 097 


CONSUMPTION OF COKE 


The indicated consumption of coke in the United States in 1946— 
allowing for imports, exports, and changes in producers' stocks— 
decreased 13 percent from 1945 and was 21 percent below the record 
set in 1944. The drop in consumption in 1946 from the high level 
of 1944 occurred mainly in the usage of coke 1n iron blast un 
and for domestic heating. According to figures compiled by the 
American Iron and Steel Institute, iron furnaces accounted for 75 
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percent of the Nation’s consumption in 1946 compared with 77 per- 
cent in 1945. As shown in table 35 the consumption of coke per ton 
of metal produced in iron blast furnaces in 1946 increased substan- 
tially over the 1945 figures and was the highest since 1927. This in- 
crease has been due to a number of variable factors, including the 
increased ash content of the coke charged into the furnaces. 

The quantity of coke consumed in other ways (in foundries, for 
manufacturing producer gas and water gas, for nonferrous smelting, 
for miscellaneous industrial and chemical processes, and for house- 
hold heating) decreased 8 percent below the 1945 total, principally 
because of the decrease of more than 1,600,000 tons in the consump- 
tion of domestic coke. Statistics for the first quarter of 1947 indicate 
that consumption of coke in iron foundries and in the manufacture of 
water gas is increasing at the expense of domestic coke. 


TABLE 34.—Coke consumed in manufacture of pig iron and for other purposes 
in the United States, 1913, 1918, 1937, and 1944-46, in net tons 


Remainder con- 
sumed in other 
ways 


Consumed by 
Indicated 
Net United iron furnaces ? 


Year en pro: Imports Exports ¡change States 
consump- 


tion ! Quantity 


— —— — e e E, EE EN 


1913.......| 46, 299, 530 | 101, 212 987, 395 8 45, 413, 347 | 37, 192, 287 
1918....... 56, 478, 372 | 30,168 | 1, 687, 824 ) 54, 820, 716 | 45, 703, 594 
1037....... 52, 375, 469 | 286, 364 526, 683 |+863, 221 | 51, 271, 929 |137, 599, 911 
1944....... 74,037,817 | 63,004 866, 835 ＋ 262, 585 | 72, 971, 401 | 57,071, 689 
1945....... 67. 308, 181 | 61,964 | 1,478, 746 |—192, 872 | 66,074, 271 | 50, 653, 221 
1946....... 58,497, 848 | 62,188 | 1,231,327 | —3,047 | 57,321, 756 | 43,097, 749 


! Production plus imports minus exports, plus or minus net changes in stocks. 
3 American Iron and Steel Institute; figures include coke consumed in manufacture of ferro-alloys. 
3 Data not available. * Revised figure. 


TABLE 35.—Coke and coking coal consumed per net ton of pig iron made in the 
United States, 1913, 1918, 1937, and 1944-46 


Coking coal Coking coal 
Yield of | Per net ton net ton of ee ie 
coke from | an pig iron ng on 
coal (per- and ferro- alloys 
cont) unds alloys! ( anda 
OO, (pounds) calculated) 
2, 618.2 
2, 656. 3 
2, 705. 7 


1 American Iron and Steel Institute; consumption per ton of pig iron only, excluding furnaces making ferro- 
alloys, was 2,172.6 pounds in 1913, 2,120.7 in 1918, 1,806.7 in 1937, 1,809.8 in 1944, 1,840.0 in 1945, and 1,868.0 in 


Accompanying tables summarize the disposal of coke in 1946 by 
principal end uses. Statistics on the disposal of coke are indicative 
of market trends and are of value in planning future expansions in the 
industry. The pattern in 1946 shows the greatly increased demand 
for industrial coke and the consequent withdrawal of coke from the 
domestic market. 
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The smelting of iron in blast furnaces is the principal branch of con- 
sumption of coke in the United States; and, althou h the tonnage used 
by producers in integrated blast furnaces and sold for furnace use to 
affiliated plants and to other purchasers decreased 7,302,429 tons from 
1945, the quantity consumed was equivalent to 75 percent of all 
deliveries. The increased production of steel castings in 1946 caused 
shipments of foundry coke to reach the highest point since 1926. A 
m of 343,683 tons was registered in the coke used for all other indus- 
trial purposes (gas manufacture, nonferrous smelting, chemical proc- 
esses, etc.). Coke grouped under this classification represented 11 

ercent of the total quantity disposed of in 1946. In 1940, the disposal 
or other industrial uses constituted only 6 percent of the total. The 
principal reason for this shift has been the substantial increase in the 
use of coke for making water gas. Sales of coke for domestic heating 
were the lowest since 1943 and represented a decline of 25 percent from 
1945. Indications are that this downward trend will continue in 1947. 


TABLE 36.—Oven coke produced and sold or used by producer in the United 
States in 1940, by States 


[Exclusive of screenings or breeze] 


Used by producer— Sold 
Produced a 
State In blast furnaces Sd Furnace ? 


Net tons Value Net tons] Value Net tons] Value Net tons] Value 


—— . üuÜ——4 — — — — ———— | ————— | . — Á— 


Alabama 4, 665, 039 $32, 669, 886] 3, 760, 399 324, 139, 583| 12, 465| $82, 688 61, 822] $464,016 
California. ......... 200, 470 (3) 268, 171 (5) 242 (0 AA EE 
Colorado 558. 545 (3) 528, 110 (3) 6, 123 VVV 
Illinois. ............ 3,192, 395| 32, 241,972] 1, 532, 023| 15, 134.972 79, 352 637,636) 949, 033| 9,072, 467 
Indiana............ 6, 651, 567| 59,312, 827| 4,317, 649| 37, 587, 221| 127, 767 988,921) 1, 493, 264/13,057, 735 
Maryland.......... 1, 661, 606 5 1, 642, 866 dl 225 (5) OE EH 
Massachusetts 1, 046, 267 (5) r E 136,155 (5 8, 389 (5) 

Michigan 2, 499, 664] 26, 191, 4760 1, 196,010 (5) 147, 845 1,330,921] 146, 118 (5) 

Minnesota.......... 860, 754) 3, 468, 220 510, 735 ($) 9, 753 02,926]. c eigen PA 
New Jersey.........| 1, 258, 854 „„, A [acis Stele 237, 795 Qo NEUE FS NS an 
New York.......... 5, 042, 674| 44,316, 777 1,171,253 (3) 1, 108, 874] 8, 033, 073] 1, 333, 909110, 599, 741 
Ohio............... 8, 451, 580/ 69, 357, 225| 6, 249, 732| 50, 090, 017 89, 206 912, 079 886, 997| 7, 254, 647 
Pennsylvania....... 12, 794, 721| 90, 189, 945| 6, 801, 8160 53, 144, 366} 135, 383| 1,057, 211| 4, 833, 684/26, 098, 814 
Tennessee.......... 229, 751 5) 117, 271 // E V AA 
Utah. gn 487, 133 5) 391, 547 3 7, 788 (5 17, 649 (5) 

West Virginia 2, 162, 453| 12,190, 707| 1, 217, 798 ( 356, 460 OI 409, 164) 2, 495, 174 


Connecticut, Ken- 
tucky, Missouri, 
Rhode Island, 


and Wisconsin....| 2, 105, 074] 21,026, 8600 —— .....| 196, 517 1,605,576} 560, 658] 3, 908, 478 
Undistributed......|.......... 54, 005, 031]... ....... 62, 080, 002222 9,941, 772. 1, 607, 857 
Total 1946... 53, 929, 447|450, 060, 212/29, 705, 380/242, 177, 121,2, 651, 950/20, 552, 80310, 700, 676/74, 558, 929 

At merchant plants. 12. 388, 485/122, 963, 4800 . 2, 354, 146118, 155, 950] 1, 489, 008 12. 823, 410 


At furnace plants. . HI, 540, 962/327, 096, 732/29, 705, 380/242, 177, 121] 297, 804| 2, 396, 853) 9, 211, 578/61, 735, 519 


Total 1945. .... 62, 094, 288/470, 190, 338/34, 365, &31|256, 729, 973/2, 803, 736/19, 508, 952/12, 544, 788 81. 414, 13 


See footnotes at end of tuble. 
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TABLE 36.—Oven coke produced and sold or used by producer in the United 
States in 1946, by States—Continued 


Sold-Continued 


Industrial and other 
State Foundry 3 Domestic Ge Total 
gas 


— 


Net tons] Value Net tons] Value Net tons] Value Net tons] Value 


Alabama 370, 21444, 040, 354] 129,369) $894,505) 370, 7780, 350, 259| 941,183] $8, 749, 134 
n A A ge 5,147 (5) 1, 858 (5) 7, 005 (4) 
Colorado 037 () 507 (3) 23, 903 (5) 25, 347 (5 
Illinois 314, 565 4, 178, 697 239, 496 2, 470, 487 80, 763| 772, 144] 1, 583, 846 16, 493, 795 
Indiana 364, 012 (^) 236, 625| 1,829, 143| 109, 025 (3) 2, 202, 926| 20, 741, 216 
Maryland A EA MN A A II A 
Massachusetts...... 81, 729 8 706, 682 5) 150, 558 (5) 947, 358 605 
Michigan 414. 473 5 431, 875| 4, 113, 303 138,815| 1, 412, 704] 1,131, 281] 12,355, 644 
Minnesota 12, 538 (5) 281, 361] 3, 305, 394 46, 465 (5 340, 364| 4,018, 279 
New Jersey 40, 548 3 557, 367 ($) 398, 432 3 1, 005, 347 (5 
New York......... 29, 499 3) 911, 668| 8, 543, 047 443, 461 $ 2, 718, 537| B, 507, 564 
One 255, 878 3, 121, 654 258, 629 1, 983, 952 641, 205 5, 482, 588| 2,042, 709, 17, 842, 841 
Pennsylvania 216, 499 2, 707, 352 449,240] 3, 924, 58 320, 813 2, 995, 9130 5, 820, 236| 35, 726, 668 
Tennesse 37, 864 C 75, 728 (5) 113, 592 d 
¡A EE EE 4, 706 (5) 61, 748 (5) 84,103 5) 
West Virginia. ..... 79, 004 (5 30, 111 205, 041 78, 319 (5 596, 598| 4,092, 895 


Connecticut, Ken- 
tucky Missouri, 
Rhode Island, 
and Wisconsin....| 337, 908 4, 572, 940 704, 302! 7,724,891} 329, 606| 3, 449, 908| 1, 932, 474] 19, 656, 217 
Undistributed......1.......... 13, 836, 553|....... - 113, 982, 602|.. ....... 13, 308, 7466 23, 192, 312 


— — — | —— ——M—Ó—M- äẽä e: —ÜUĩ—4ỹ | ——— ———- ee | e 


Total 1916....| 2, 573, 668/32, 457, 550| 4, 917, 085,48, 977, 854) 3, 217, 477|30, 772, 262|21, 492, 906|186, 766, 595 
At merchant plants.] 2, 021, 463/25, 625, 263| 3, 907, 557|41, 221, 515| 2, 688, 334/25, 892. 929/10, 106, 452/105, 563, 117 
At furnace plants.. 552. 205 6, 832, 287 1,039, 528| 7, 756, 339) 583, 143| 4, 879, 333/11, 386, 454] S1, 203, 478 


— — — — M 


— — 
—̃ và—. — |e — A —ü — — — 


Total 1943... 2, 338, 033/26, 833, 646] 6, 574, 526/57, 124, 329] 3, 479, 261/28, 643, 684/24, 936, 608 194, 015, 790 


1 Comprises 68,539 tons valued at $669,345 used in foundries; 801,353 tons ($5,956,376) to make producer 
gas; 1,429,785 tons ($11,012,922) to make water gas; and 352,273 tons ($2,914,160) for miscellaneous purposes. 

? Includes 8,791,275 tons valued at $57,666,275 sold to financially affiliated plants. 

3 Includes 2,344 tons valued at $16,213 sold to financially affiliated plants. 

Includes 583, 904 tons valued at $5,230,353 for manufacture of water gas and 186,906 tons ($1,585,360) for 
other industrial use sold to financially afliliated plants; and 942,837 tons ($9,198,354) for manufacture of 
water gas sold to other consumers. 

Included under “Undistributed.” 
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TABLE 37.—Beehive coke produced and sold or used by producer in the 
United States in 1946, by States 


Used by producer— Sold 
State In blast furnaces | For other purposes Furnace ! 
Net Net 
tons. Value fons Value 
r / 58,761} EG O SE, ARA IEA A AS 
td eee 85, 400 ( 67,186 (2) 
ennsylvania. ... 3, 104, 010823, 404, 
VCC 5, 234 2) , 400 i (1) 1 
N 44, 532 426, 185 
West Virginia 23, 941 194, 71 
Undistributed...-|------.--| f, EE E ses seat occisa aes etna ; 2 
Total: 1946... 4, 568, 401 51, 367 j 3, 243, 069| 24, 753, 998 


240, 547 76, 435 718, 976| 3, 851, 752| 27, 630, 827 


Sold— Continued 


eher inei ana 
other (including 
State water gas)? 


— — —— |S | M | | ——Ó È ae — áÁ— 
al 


Kentucky... REN, 8 ee 


Virginia. 
West Virginia 
Undistributed....|......... 


Total: 1946... A 737, 903] 6, 482, 629 
1945... 200, 982 622, 057| 4,755, 292 


! Includes 1,210,447 tons valued at $8,278,178 sold to financially affiliated plants for blast-furnace use. 

2 Included under **Undistributed."' 

3 Includes 53,939 tons valued at $549,481 sold to financially affiliated plants for other industrial use and 
190,438 tons ($1,652,029) for manufacture of water gas. 


STOCKS OF COKE AND COKING COAL 


Coke.—Year-end stocks of oven coke at producers’ plants totaled 
892,913 tons, & decrease of 34,086 tons from 1945. Stocks of furnace 
coke increased slightly, but the gain was offset by decreases in stocks 
of foundry, domestic, and other coke. Total reserves of oven coke at 
the end of the year were equivalent to but 5.8 days' production at the 
rate prevailing in December 1946. Producers’ stocks of beehive coke, 
which normally are very small, increased 31,039 tons during the year 
and on January 1, 1947, totaled 35,853 tons, equivalent to only 2.8 
days’ production at the December rate. 

Coal.—Stocks of coking coal at oven-coke plants in most of 1946 
were at dangerously low levels. The highest reserves were 8,269,360 
tons at the end of March, the lowest supply 2,565,010 tons at the end 
of May. Under normal operating conditions, the stocks on May 31 
on an industry-wide basis were equivalent to a 10 days’ supply. 
However, monthly reports received by the Bureau of Mines from coke 

roducers indicated that on that date 13 plants (including some of the 
argest steel producers) had less than 5 days’ supply, 22 less than 10 


438 


days’ supply, and the balance over 10 days’ supply. Although stocks 
increased steadily during the summer months, mine stoppages in 
November-December curtailed the flow of coal to oven-coke plants, 
and the tonnage on hand at the end of the year was far short of the 
reserves normally carried by the operators. 


MINERALS YEARBOOK, 1946 


TABLE 38.—Summary of total stocks of coke on hand at all coke plants in the 
United States on Jan. 1, 1937 and 1943-47, in net tons 


[Exclusive of screenings or breeze] 


1943 1944 1945 1946 1947 
Oven-coke plants: 
Fur nao 770, 135 517, 452 478, 133 425, 438 445, 763 
Foundry.................. 21, 937 21, 490 18, 265 24, 509 12, 565 
Domestic and other... ..-- 661, 401 286, 671 590, 048 477, 052 434, 585 
1, 453, 473 825,613 | 1,086, 446 928, 999 892, 913 
Beehive-coke plants: 
Furn ace 24, 617 30, 740 33, 649 2, 455 30, 750 
Foundreg. 22220 2, 203 482 766 270 1, 508 
Domestic and other 8, 756 5, 265 3, 824 2, 089 3, 595 
35, 576 36, 487 38, 239 4,814 35, 853 
Total: 
Furnace.................. 794, 752 548, 192 511, 782 427, 803 476, 513 
Foundry 24. 140 21,972 19, 031 24, 779 14. 073 
Domestic and other 670, 157 291, 936 593, 872 479, 141 438, 180 
1, 732, 066 | 1,489,049 862,100 | 1,124,685 931, 813 928, 766 


TABLE 39.—8tocks of furnace, foundry, and domestic coke and of breeze in the 
United Btates on Jan. 1, 1947, by States, in net tons 


Coke 


State Breeze 


Domestic 


and Total 


— —— — —— — 


Oven coke: 
Aan... ³ A 8 11. 765 
Cd A 00a0aaaanananeaaMMnenMnMMnMMMM 32, 939 
Geh 8 2, 145 
IIC a e EM 71, 060 
mae. 8 48, 912 
F ˙¹m A A 193, 584 
Massachusetts 9,042 
e ðͤ v ĩðͤ v ow oe bce 13, 483 
Minne Sed ee artes e. 42, 0&3 
INOW fh cee vient AM AA 10, 687 
NOW LO EE 60, 168 
C½½f½fſVF!ãÄAAͤͤͤ ⁵⁵ 8 101. 932 
Pennsylvania eU 71, 703 
Tennessee [ . 0900] 1,688 — 3,208 T 
Utah tne eases d PA 7, 816 
West NIE erger erue —2— 30,113 
Connecticut, Kentucky, Missouri, Rhode Is- 
land, and Wisconsin 14, 820 
712, 252 
At merchant plants LLL LL LLLLLu.. 331, 818 106, 591 
At furnace plants 102, 767 605, 661 
Beehive coke: 

SE EE, ON PU 
ennsylvania cl c LL. LL LL LLL... 251 
JJ 8 2, 951 
l/h dh - SO gl ee ggl UU 20 
West m.. 1 iI SOR AS DRE 
2, 971 
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TABLE 40.—Stocks of oven coke at furnace and merchant plants in the United 
States on first of each month, 1945-46, in net tons 


{Includes furnace, foundry, and domestic, but not breeze] 


Furnace plants Merchant plants Total 
Month ——— 
1945 1946 1945 1946 1945 1946 
Januar 589, 524 498. 835 496. 922 428, 164 1,086, 446 926, 999 
¡E Wee Se 609, 395 671, 589 303, 905 298, 772 913, 300 970, 361 
March....... F 584, 028 940, 316 194, 514 220, 585 778, 542 1, 160, 901 
FIT 495, 917 813, 555 177, 696 202, 506 676, 613 1, 016, 061 
17//§³·§;%ͥ 428, 898 441, 606 , 390 178, 262 633, 24 68 
Uns A inai 514, 423 292, 195 209, 734 172, 477 724, 157 464, 672 
Il ELE IL 597, 533 360, 380 274, 880 255, NN] 872, 413 616, 261 
Kull. 568, 924 361, 157 357, 388 347, 783 926, 312 708, 940 
September 674, 026 307, 698 425, 376 408, 831 1, 102, 402 806, 529 
October........ „ 658, 483 502, 514 518, 285 446, 437 1, 176, 768 045, 051 
November 481, 371 652, 935 482, 032 467, 326 963, 403 1, 120, 261 
December...................- 489, 767 602, 497 512, 256 431, 576 1, 002, 023 1, 034, 073 


TABLE 41.—Stocks of bituminous coal at oven-coke plants in the United States 
at end of each month, 1937 and 1944-48, in net tons 


Month 1937 1944 1945 1946 d 
iii nu eens 8, 030, 871 6, 137, 165 5, 694, 501 5, 665, 131 
¡is te Swank epos oc E tte ee Ed 8, 057, 389 6, 382, 553 5, 610, 111 6, 392, 605 
E A A y y 9, 633, 317 6, 280, 880 5, 452, 042 8, 269, 360 
Il al 8, 543, 774 5, 929, 623 456, 204 4, 116, 899 
ES EE EEN 8, 187, 883 5, 891, 893 4, 428, 452 2, 565, 010 
I ³ð K 8 7, 770, 256 6, 127, 041 6, 128, 071 3, 629, 535 
TOTS EE 7, 432, 741 5, 708, 408 4, 752, 624 3, 871, 156 
7 ³ĩVi ⅛ðê2âdꝛd ĩ y ĩð oe 7, 455, 932 5, 927, 586 4, 502, 647 5, 229, 600 
Setewee mn: voce. 7, 760, 533 6, 173, 834 4, 624, 488 5, 925, 815 
M ˙ oh i ³⅛ ¹ĩm mm dr Lee nde 8, 066, 938 6, 396, 922 3, 665, 833 6, 593, 083 
Ne 8 8, 114. 004 6, 737, 442 4, 607, 047 6, 355, 321 
December 7, 273, 403 6, 111, 538 4, 873, 546 6, 238, 762 


VALUE AND PRICE 


The average realization figures used in this report represent the 
value of coke at the ovens, as reported by coke producers. The 
greatest part of the coke produced in the United States is made in 
ovens operated by corporations which not only mine the coal they 
use, but also operate blast furnaces that consume the bulk of the output 
of their ovens. Under such conditions, fixing a value for coal charged 
and for coke produced is purely arbitrary. For example, at some 
establishments the cost of coke to the furnace department equals 
the cost of production; at others a margin of profit is added; or the 
cost is considered to be the market value. l 

The total value of all coke produced, by States, is shown in table 3; 
it was 4 percent lower than in 1945. Pennsylvania led all States in 
dollar value and tonnage produced, accounting for one-fourth of the 
total value of the oven- and bechive-coke output. 

The average receipts per ton of coke sold in 1946 increased sharply 
over those of the preceding year because of higher coal and labor 
costs. Receipts per ton of oven coke sold in 1946 increased over 
1945 as follows: Furnace, $0.98; foundry, $1.14; domestic, $1.21; 
and other industrial, $1.23. Average sales realization for beehive 
coke showed the following price increases per ton over 1945: $0.73 
for furnace; $0.87 for foundry; $0.66 for domestic; and $1.03 for other 
industrial. 
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TABLE 42.—Average value per net ton of coke produced and average receipts 
per net ton from coke sold in the United States, 1936-46 


Value per ton produced Receipts per ton sold 
ME O Bech) O Beehi 
ven echive ven ve 
coke coke Total coke coke Total 

Er EE $5. 06 $3.91 $5. 02 $5. 83 $3. 92 $5.65 
18 A A T 5. 03 4.31 4. 98 6.11 4.23 5. 83 
VBS oo ova eee re A MEE 5. 16 4. 42 5. 14 6. 00 4.27 5. 90 
rd A mr kß A ceases 4.82 4.45 4.80 5.75 4.31 5. 63 
DT EE 4.82 4.41 4.80 5. 87 4.34 5. 68 
III! 8 5.41 5. 44 5. 41 6. 71 5. 54 6. 42 
;o» EE 6. 07 5. 75 6. 03 7.33 5. 75 6. 87 
184i... 8 6. 65 6. 55 6. 64 6. 93 6. 53 6. 85 
Jö ˙ 8 7. 14 7. 04 7.13 7. 46 6. 97 7. 36 
EE 7. 57 7. 36 7. 56 7.78 7.30 7.70 
1046 nio aaa 8.35 8. 03 8. 3: 8. 69 7. 97 & 56 
— 


TABLE 43.— Average receipts per net ton of coke sold (merchant sales) in the 
United States in 1946, by States 


i Oven coke Beehive coke 


Other Other 
State indus- indus- 


trial, trial 
"| includ- Fur- | Foun- |Domes- iuclud- 


nace dry tic ing naco dry tic i 
water water 

gas gas 
Alabama. coe ñ eee seen ke $8.85 | $10.65 | $6.91 | $9.04 |........]........]......-.]----.... 

California, Colorado, and Utah (1) 4.75 8. 96 (1) Mas (1) 

Connecticut, Massachusetts, and 

Rhode Island......................].--....- 13.59 | 11.25 | 10.37 Voces cnc laicas lan lc 
III ĩðAA na dud 10.67 | 13.29 | 10.32 9. 61 |........].......- FCC 
O A ͤ·TZ A 10.15 (1) 7.73 GA ER A PA ES AA 

Kentucky, Missouri, and Tennessee] 6.97 | 12.35 8. 66 9. 84 (D oen eee AN (1) 
Matylild.. A EN PE yd (ß A | cmn 

Michigan, Minnesota, and Wiscon- 

O cai tu D AN 9. 28 13. 42 10. 59 10-50 uses 0MF! p! AAA ete E 
New Jersey and New Vork 9.75 | 13.69 9. 97 e E E EE, ͤ etr aras 
I)) 8 8. 50 12. 21 7. 67 C PEN ͥ w amine ee 
Pennsylvania... aa. 9.49 | 12.55 8. 74 9.43 | $7.99 | $9.19 | $7.88 $8. 56 
Ill AA E A E 9.57 | 10.27 8. 37 9. 22 
West Virginia... 7.91 (1) 6. 81 (1) 8. 13 9. 78 8.19 8. 56 
Undistrlbuted. c.l LL |. o... 12. 64 |........ 8.80| 10.32 O 9 9.16 
United States average 8.85| 12.62 9. 90 9. 58 8. 11 9. 33 7.98 8.67 
At merchant plants 8.58 | 12.68 | 10.55 * A PA 
At furnace plants 9. 7 12. 40 7. 46 SJ;»ö»ÜÜwrm A PES 


! Included under Undistributed.“ 
? Not published to avoid disclosure of individual operations. 


FOREIGN TRADE 


Exports.— The demand for coke in virtually all foreign countries in 
1946 exceeded the supply, &nd exports from the United States 
would have been much greater had more coke been available in this 
country. Exports of coke in 1946 totaled 1,231,327 tons valued at 
$12,635,593, a decrease of 17 percent in quantity but an increase of 
0.3 percent in value. As in previous years, Canada was the principal 


„ Weg o FK 


gor 
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foreign market for American coke, receiving 71 percent of all exports. 
Exports to Canada, however, were 33 percent below the 1945 total, 
principally because of the decline i in reclaimed beehive-coke shipments 
to that country and the increase in shipments of industrial coke to 
Europe. Shipments to Europe were made to alleviate acute shortages 
of coke in countries that depended on German coke before and dui 
World War II. It is to be noted that shipments to Sweden exceede 
those to any country other than Canada &nd amounted to more than 
a quarter of a million tons, most of which was shipped during the steel 
strike in this country. 

Imports.—Imports of coke, all of which came from Canada, into 
continental United States increased only 224 tons over 1945. "Coke 
imports supply but & minute part of the Nation's requirements and 
are restricted to a few localities. More than 77 percent of the total 
tonnage imported in 1946 entered through the Montana-Idaho 
customs district. 


TABLE 44.—Coke exported from the United States, 1944-46, by countries and 
customs districts 


1044 


Net tons Value Net tons 


Net tons Value 


COUNTRY 
North America: 
Canada. 820, 434 | $6,604, 080 | 1,305, 390 310, 519, 110 875,110 | $8,182, 362 
Mexico oo 272 60, 471 5, 496 50, 761 
ranama. e of..... 4 10 244 
West 
Cube RS 13, 810 171, 204 
Trinidad and Tobago. 1,070}; 17. 3355 4135 8788]|............]............ 
Other North America 833 19, 330 
South America: 
A A 471 9, 198 
Bolivia 727 16, 900 
FBI! A 9, 536 186, 711 
le, eege 5, 005 91, 518 
Pri... 8 6 14, 47 
Urugua 1, 285 26, 388 
Venezuela 1, 047 25, 188 
" Other South America 216 5,752 
urope: 
Denmark. FFC 868 9, 829 
F 200 203, 148 
Franee.J 8 125 3, 198 
IJ; ⁵ % A A 7, 482 80, 414 
5, 456 103, 363 
E MM M NEM IAEA ro 8, 948 113, 779 
Sweden 222 ] T 8 254, 190 3, 016, 325 
Switzerland |. ......-.-.- 1,010 11, 550 
F A aoe ea rn RP 21, 771 232, 449 
Other ; AA ess AA ĩðͤ v 6 402 
China jj m a ots cmn EE E 766 18, 105 
ie EE Republic oll 1, 336 42, 964 
Morocco, French.........|........... .|]............ 77. Se oh eee tenes 
Other Africa 80 5 
Oceania: French Pacific Is- 
landa. aire sis ca caw ² A ae y 8 1 36 


— ͤ— 
—— | c —X—À — Vñ—§— —— a — ———— 


866,835 | 7,334,309 | 1,478,746 


r € ———ÀÓÀÀ— Bed Oe ——ʃ⁵ = > o El 


793065—48———29 
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TABLE 44.—Coke exported from the United States, 1944-46, by countries and 
customs districts— Continued 


1944 1945 1946 
Net tons Value Net tons Value Net tons Value 
CUSTOMS DISTRICT 

Buffalo. ...................... 420, 203 | $2, 950, 673 718, 940 | $5, 236, 382 600, 443 | $5,322, 030 
Chicago....................... 3 S 21, 602 144, 597 9,015 80, 871 
Dako sie 16, 045 156, 320 18, 324 179, 803 11, 929 121, 830 
Duluth and Superior 7,775 80, 109 8, 916 92, 778 10, 081 105, 766 
Ferie... eege Sie 17, 455 251, 799 1, 805 25, 404 5, 914 74, 530 
Laredo 1, 796 18, 447 2. 582 29, 996 1,914 24, 061 
Maryland..................... 4, 454 57,674 94, 002 425, 592 209, 234 2, 431, 856 
Michigan 311, 003 2, 880. 247 298, 258 2, 819. 844 215, 659 2, 299, 621 
Mobile 8, 038 37, 105 446, 198 7, 159 86, 413 
New Orleans . 10, 359 199, 104 18. 385 316, 559 29, 856 503, 974 
New York 00000 4, 321 111, 633 2, 587 62, 264 3, 258 79, 772 

FFF 24, 200 184, 702 38, 183 301, 685 11, 182 77, 760 
Philadelphia. 986 13, 977 60, 319 614, 704 65, 730 802, 597 
8t. Lawrence. ...............- 29, 497 250, 425 183, 341 1, 640, 091 11, 949 97, 257 
San Diego 520 7,065 180 2, 696 414 6, 960 
San Francisco................. 64 2, 537 159 5, 743 1, 816 59, 191 
Vireinis EE re 1, 476 22, 060 10. 136 128, 905 27,819 369, 663 
Other districts................ 10, 170 94, 005 23, 022 127, 466 7,955 91, 441 


——— ————— | — | ———— . —⏑ä4— —ͤ —A—U—j—— 


860,835 | 7,334,309 | 1,478,746 | 12,600,707 | 1,231,327 | 12,635, 593 


TABLE 45.— Coke imported for consumption in the United States, 1944-46, by 
countries and customs districts ! 


1944 1946 
Net tons | Value | Net tons Net tons | Value 
CUSTOMS DISTRICT 

e a os 23, 181 | $421, 160 19, 367 | $320, 944 9,951 | $167, 434 
e A A A AA 34 343 
Maine and New Hampshire 2, 768 544 5, 419 
e A ß 179 1. 305 
NMEwww /ͥpͥpſſ f/ ĩð j 8 220 441 
Montana and Idad oo 298, 653 40, 428 309, 307 
; A y Sewage tees E 683 21,097 
Ohlg... et cee en sen A EH, / P nee 
St. Lawrence 181 bese ace A 8 
Vermont E 983 116 1, 130 
Washington 6. 905 ; 33 308 

Total coke imported 11. T30, 650 62, 188 506, 784 


1 All from Canada, 1944-46. 
TECHNOLOGIC DEVELOPMENTS 


Although no spectacular new developments were reported in 
coal carbonization during 1946, considerable scientific and technologic 
work was accomplished by Government and State agencies, coal- 
research laboratories, and individual companies. 

The Bureau of Mines, which has conducted scientific and tech- 
nologic investigations on coal and related products since its creation 
by Congress in 1910, continued its research work in these fields of 
endeavor in 1946. Information on processes and changes in equip- 
ment used in the Bureau of Mines-American Gas Association method 
for experimentally determining the carbonizing properties of American 
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coals was brought up to date and published.‘ Results of the work 
accomplished by the Bureau in 1946 on the composition and car- 
bonizing properties of various American coals were described in various 
published reports.“ A report summarizing the results of several 
surveys made by Bureau engineers during the war years on bulk 
density control of coke-oven charges were published in 1946.6 An 
excellent summary of the outstanding technologic developments in 
the coke industry during World War II was prepared by Seymour? 
describing methods of determining the suitability of & coal for coke 
production, coal handling and preparation at oven-coke plants, and 
recent improvements in the design of coke ovens. A convenient 
method for ascertaining the free-swelling index of coal whose coke 
buttons do not conform to any of the standard profiles was described 
by Selvig and Ode“ in a report released in 1946. This method has 
proved of value for obtaining information regarding the coking 
properties of coal on fuel beds but is not recommended for measuring 
the amount of expansion or contraction that takes place during 
carbonization of coal in coke ovens. 

A method for recovery of pyridine bases—one of the most recent 
groups of coal chemicals to he recovered at coke plants—was de- 
veloped by Herbert L. Stewart and described in United States Patent 
2,410,906 issued November 12, 1946, and assigned to the Koppers 


Co., Inc. | 
WORLD PRODUCTION 


The accompanying table gives available figures on production 
of coke in various countries in recent years and an estimate of the 
world total. 'The present lack of production statistics from some of 
the large coke-producing countries makes it impossible to prepare 
8 completely accurate statement of world output. 


4 Reynolds, D. A., and Holmes, C. R., Procedure and Apparatus for Determining Carbonizing Proper- 
thes of American Coals by the Bureau of M ines- American Gas Association Method: Bureau of Mines Tech. 
Paper 655, 1946. 35 pp. 

Reynolds, D. A., Davis, J. D., Ode, W. H., Brewer, R. E., and Birge, G. W., Carbonizing Properties 
of Eazle-Bed Coal from Prospect Shaft, Carbon, Kanawha County, W. Va., Bureau of Mines Tech. Paper 
691, 1946, 43 pp. 

Reynolds, D. A., Davis, J. D., Brewer, R. E., Ode, W. H., Wolfson, D. E., and Birge, G. W., Car- 
bonizing of Western Coals: Bureau of Mines Tech. Paper 692, 1946, 79 pp. , 

Wolfson, D. E., and Reynolds, D. A., Yields and Properties of Gases from BM-AGA Carbonization 
Tests at 900? C.: Bureau of Mines Tech. Paper 693, 1946, 12 pp. 

Reynolds, D. A., Davis, J. D., Ode, W. H., Wolfson, D. E., and Birge, G. W., Carbonizing Properties of 
Velva Lignite from Ward County, N. Dak., and Monarch Coal from Sheridan County, W yo.: Bureau of 
M ines Tech. Paper 695, 1946, 41 pp. 

Reynolds, D. A., Davis, J. D., Brewer, R. E., Ode, W. H., and Wolfson, D. E., Carbonizing Properties 
a Elkhorn No. 3-Bed Coal from Wheelwright Mine, Floyd County, Ky.: Bureau of Mines Tech. Paper 

» 1945, 41 pp. 

* Auvil, HS. Schmidt, L. D., and Graham, H. G., Control of Bulk Densities in Coke Ovens—Studies 
a Precision end Application of Various Testing M ethods: Bureau of Mines Rept. of Investigations 3935, 
1 21 pp. 

T LM William, Wartime Progress in Coke Production: Bureau of Mines Rept. of Investigations 
3907, 1946, 13 pp. 

8 Selvig, WA. and Ode, W. H., An Investigation of a Laboratory Test for Determination of the Free- 
Swelling Index of Coal: Bureau of Mines Rept. of Investigations 3089, 1946, 8 pp. 
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COAL-CHEMICALEMATERIALS 
GENERAL SUMMARY 


Coke-oven gas, tar, ammonia, and light oil are the principal groups 
of coal-chemical materials, but the term also includes fractions and 
individual compounds recovered from these groups. Technologic 
developments in recent years in the manufacture of plastics, synthetic 
rubber, aviation gasoline, explosives, dyes, pharmaceutical prepara- 
tions, and synthetic drugs have broadened the range of application 
and markets for benzol, toluol, xylol, solvent naphtha, naphthalene, 
phenol, cresylic acid, and pyridine. The tendency in the coke indus- 
try is toward the production of the more hight refined and pure 
aromatic hydrocarbon products and the development of related and 
new compounds. A striking example is the shift from the manufacture 
of “motor benzol" to the 1° and 2? grades. In the year preceding 


FIGURE 3.—A verage yield of cipal coal-chemical materials per net ton of coal carbonized in vertical slot- 
type ovens, 1915-46. Yields of t ol] and ammonium-sulfate equivalent represent average for plants 
recovering these products. 


World War II, more than 76 percent of the benzol produced at coke 
plants was motor benzol,” whereas only 20 percent of this grade was 

roduced in 1946. "The forerunnings from the distillation of crude 
ight oil are now being processed by three producers for the manufac- 
ture of dicyclopentadiene. It is likely that production of this chemi- 
cal compound will increase in future because of its many versatile uses. 
The pyridine bases are one of the most recent groups of coal chemicals 
to be recovered from coke-oven gas. In 1946, 32 plants were recover- 
ing pyridine bases. Recovery of these bases, in connection with 
ammonia recovery in sulfate saturators, has proved profitable, and 
their removal does not appreciably affect the quality of the gas. 
Ammonium thiocyanate is another compound that is being recovered 
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in concentrated solution at several coke plants by scrubbing the gas 
with a suspension of sulfur before it enters the saturators. The more 
efficient utilization of coal tar for the recovery of tar products is indi- 
cated by the decline in its use as fuel from 50 percent of the produc- 
tion in 1929 to 13 percent in 1946. Separation of the miscellaneous 
chemical compounds, such as phenol, cresols, and cresylic acid, from 
tar distillates at coke plants is increasing, but statistics cannot be 
published because less than three companies are currently involved. 

Due to the increased demand for coal chemicals, coke-plant opera- 
tors are placing more emphasis on their recovery, and efforts are being 
made to increase the financial returns from them. It is significant to 
note that the proportion of revenue obtained from sales of all chemical 
materials has not paced that received from coke. Total realization 
from sales of all coal-chemical materials in 1946 was equivalent to 
35 percent of the value of oven coke produced, compared with 50 per- 
cent in 1941 and 64 percent in 1929. Table 47 summarizes statistics 
on the coal-chemical materials obtained from coke-oven operation in 
1946, and figure 3 illustrates the trend in the yield of the various 
products. 

Gas.— Production of coke-oven gas in 1946 decreased 13 percent 
from the 1945 output. Next to coke, gas is the most valuable product 
obtained in the carbonization process, and in 1946 it contributed more 
then 50 percent of the total revenue obtained from the sales of all 
coal-chemical materials. In addition to providing the fuel require- 
ments of the ovens from which it is evolved, coke-oven gas supplies 
various other fuel needs. During 1946, 480,489,586 M cubic feet 
(61 percent of the 783,637,016 M cubic feet of gas produced) were 
sold or used for industrial purposes and for distribution through city 
mains. Of the 480,489,586 M cubic feet sold or used, 6 percent was 
used by producers under boilers, 55 percent in integrated metallurgical 
operations, 6 percent was sold to neighboring industries, and 33 per- 
cent was sold for distribution through city mains. The average unit 
value as reported by operators was $0.173 per M cubic feet—an in- 
crease of $0.015 over the 1945 figure of $0.158. This increase was due 
in part to general increases in the prices on gas sold or used for all 
purposes and also to the larger proportion of surplus gas distributed 
through city mains, as this gas always commands higher prices than 
that used or sold for industrial purposes. 

Crude Coal Tar and Derivatives.—The yield of crude coal tar per 
ton of coal carbonized decreased in 1946 for the second consecutive 
year. The substantial drop in coal charged into coke ovens, coupled 
with the decreased yield, caused production of this coal product to 
decline 14 percent from 1945. The principal uses for tar are (1) as a 
raw material in manufacture of coal-tar products, (2) as a metallur- 
gical fuel in steel making, and (3) as a fuel for boilers. 

Before World War II, roughly 60 percent of the crude tar produced 
in coke plants was refined, and the balance was used directly as fuel, 
largely in steel-plant operations. The demand for coal-tar products 
during and since the war changed this practice greatly, and in 1946 
the proportion of crude coal tar used as fuel was the lowest on record. 
Producers reported that 26 percent of the production was processed 
in integrated refining facilities and 61 percent was sold to other pur- 
chasers for refining. The substitution of fuel oil and residual tar and 
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pitches from tar-topping operations in recent years has been an impor- 
tant factor in lowering the consumption of crude tar in metallurgical 
operations. 

The principal coal-tar product produced by coke-oven operators is 
creosote oil, a derivative used mainly for impregnating lumber. Al- 
though production of this material declined 16 percent from 1945, 
total realization from sales was equivalent to 54 percent of the total 
revenue received by coke-plant operators from the sale of all coal-tar 
products. Production and sales of tar-acid oil decreased 6 and 3 
percent, respectively, from 1945. Pitch output also dropped markedly 
in 1946. The marketing of pitch produced at coke plants has not 
been developed extensively, and in 1946 approximately 99 percent of 
the output was used by the producers. "The soft and medium pitches 
are cut back (usually with virgin tar) to the desired viscosity and used 
as metallurgical fuel, and the hard pitch produced at several plants is 
mixed with the coal before being charged into the ovens for improving 
coke quality. As stated in the previous discussion, statistics on cre- 
sols, cresylic acid, and phenol cannot be published because less than 
three producers are involved. 

Ammonia.—Ammonia was recovered at 81 of the 85 active coke 
panti in 1946, 64 of which made ammonium sulfate and 21 ammonia 
iquor (4 plants produced both sulfate and liquor). The total pro- 
duction of ammonia (NH; equivalent of all forms) decreased 15 per- 
cent from 1945, a reduction resulting from decreases of 16 and 10 
percent, respectively, in the output of sulfate of ammonia and am- 
monia liquor. As in previous years, approximately 87 percent of the 
total ammonia recovered was converted to ammonium sulfate, which 
was virtually all used as a fertilizer. Sales of ammonium sulfate 
followed production closely, decreasing 20 percent in quantity and 12 
percent in value from 1945. The average unit value on sales as 
reported by operators was $0.014 a pound—an increase of $0.001 per 
pound over 1945. This was due to the increases granted to producers 
in all but 11 Western States by the Office of Price Administration on 
July 26, 1946, raising the price, f. o. b. point of production, from 
$28.00 per ton, bulk, to $30.00 per ton. Although price ceilings on 
ammonium sulfate were abolished in November by the OPA decontrol 
order, quotations reported in various trade journals indicated that 
prices did not increase during the remainder of the year. , 

Crude Light Oil and Derivatives.—In 1946 the output of crude light 
oil—a term used in the coke industry to designate the mixture of 
all those condensible products derived from the coking process whose 
boiling points do not exceed 200? C.—decreased 16 percent from 1945. 
The yield of crude light oil per ton of coal carbonized dropped from 
2.84 gallons in 1945 to 2.77 gallons and was the lowest since 1933. 
The processing of crude light oil is widely practiced by coke-plant 
operators, and in 1946 fully 96 percent of the total quantity produced 
at coke plants was refined by the operators. Production of benzol 
(all grades), the principal constituent of light oil, decreased 12 percent 
from 1945 and was 17 percent below the record attained in 1944. The 
market for refined or pure benzol was extremely active throughout the 
year, and more than 77 percent of the total benzol output was "nitra- . 
tion"—or 1°—and “industrial pure"—or 2%—grades. : The produc- 
tion of toluol declined sharply, with a drop of 39 percent. The 
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diminished demand for this chemical for explosives and the release of 
more than 17,000,000 gallons of the Government’s surplus stock were 
contributing factors in reducing production. The average unit value 
of toluol at producers’ plants dropped from $0.263 per gallon in 
1945 to $0.205 in 1946, indicating a depressed market. though 
production of xylol and solvent naphtha decreased 20 and 8 percent, 
respectively, from 1945, there was an active demand for these aromatic 
solvents throughout the year. Prices for both xylol and solvent 
naphtha did not change from the 1945 pattern. However, the decline 
in toluol prices was responsible for the decrease from $0.503 to $0.467 
in the value of crude light oil and derivatives per ton of coke produced. 


TABLE 47.—Coal-chemical materials obtained from coke-oven operations in the 
United States in 1946 ! 


[Exclusive of screenings or breeze] 


Sales 
On hand 
Production Value Decem- 
Aver- 
age 
777CC·Ü;ũ]ꝛmꝛAAAAAAA EE. 506, 868, 745| 377,908, 582 $21, 284, 137 0 056, 26, 728, 081 
Tar derivatives: 
Creosote oil, distillate as such ........ do.... 20, 785, 839} 20,474,218) 2 532,805) .124| 671, 582 
Creosote oll, in coal-tar solution...... do.... 10, 336. 986 9, 063, 960 1, 224, 454 .135| 485,317 
Tar acid oil do.... 12,953,198| 13, 270, 360 1, 612 971 .1 410, 316 
Pitch of tar: 
Boft A ee ee net tons 303, 087 131 10, 316 
Oe cece 8 do.... 207, 403 176 370 
Other tar derivatives €...................... (5 (5) y (9 
BSulphate.......................... pounds. 1, 287, 504, 417,1, 284, 471, 366 : 
Liquor (NH; content do.... 49, 982, 452 47, 042, 597 : a 1, 289, 128 
Sulfate equivalent of all forms........ do....| 1, 487, 434, 2251, 472, 641, 75/77 71, 979, 323 
o N H; equivalent of all forms do.... 371, 858, 556| 368, 160, 43 17, 994, 831 
as: AAA—— ——————————|——————|L—————I————IL—————— 
Used under boilers, etc....... M cubic feet.. 29, 473, 813 dd E 
Used in steel or affiliated plants...... do....|l, 783, 637, 016 265, 545, 711 i muri S 
Distributed through city mains...... do.... d 157, 234, 511 g >... EE EE 
Sold for industrial us do.... 28,235,551| 3,776 , 1941.........- 
€ 783, 637. 016 480, 489, 586 : En el AA 
Crude light oil......................... gallons..| ? 206, 914, 333 13, 199, 230 S : 
Light-oi derivatives: 5 EE E 
enzol: 
MOO? coo eno eda s REEVS do.... 27,398, 866) 29, 146, 443 58, 239 
All other grades do....| 109, 728. 963} 110, 378, 789 859, 468 
Toluol, crude and refln ed do 16, 519, 763} 16. 186, 385 276, 295 
Xylol, crude and refined do.... 5, 986, 250 5, 869, 310 1,3 503, 463 
Solvent naphtha..................... do.... 4, 401, 158 4, 105, 059 446, 589 
Other light-oil products.............. do.... 1,972, 226 5, 911, 018 462, 152 
171, 607, 228! 171, 597, 004| 22 523,610) .131|.......... 
Naphthalene, crude. ...............-.- pounds.. 71, 605, 138} 71,769,750) 1, ! 
Pyridine: 
Crd EE gallons.. 329, 661 362, 928 60, 723 
Ringe n nene do.... 95, 343 107, 857 1, 931 
Sodium phenolate do.... 164, 179 
Other coal-chemical materials en (5) 


Value of all coal-chemical materials sold 


1 Includes products of tar distillation conducted b ke-oven rators under d 

3 Softening point less than 110° F. uos IM: FF 

3 Softening point over 160? F. Includes some medium pitch of tar reported by one producer. 

4 Cresylic acid, cresols, crude anthracene, phenol, pitch coke, and road tar. 

Pata withheld from publication to avoid disclosure of individual operations. 

* Includes gas used for heating ovens and gas wasted. 

7 Refined on premises to make derived products shown: 198,593,963 gallons. 

* Ammonium thiocyanate, cyanogen sludge, dicyclopentadiene, secondary oil, sodium prussiate, sulfur, 
and vented vapors. * Exclusive of value of breeze production which was $11,717,566 in 1946. 
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TABLE 48.—Coal equivalent of coal-chemical materials produced at oven-coke 
plants in the United States, 1913, 1914, 1918, 1937, and 1944-46 


Quantity of coal-chemical Estimated equivalent in heating value 
materials (billion B. t. u.) Coal equivalent 
Coke Tar Light 
EN ren NN al duced | Coke: [uri Light 
thou- |, 51: uce u oke |Surplus 
D (thou- | (thou- | breeze | gas Tar iei 
ne feet) sand san 
tons) gallons) | gallons) 
1913. 735 64] 115, 145 3,000} 14,700! 35,200} 17,272 
1914..... 667 61} 109, 901 8, 464; 13, 340 33, 550] 16, 485 
1918..... 1, 999 158! 263, 299| 87, 562| 39, 980 86, 900 39, 495 
1937 3, 884 463 603, 053| 187, 054] 77, 6800 254, 650 90, 458 
1944. 4, 965 621 767, 807| 267, 862] 99,300) 341, 550) 115, 171 
1045. 4, 629 554| 696, 307] 245, 687 92, 5800 304, 700) 104, 446 
1946. 4, 232 480, 596, 869| 200,914| 84,640, 264, 000 80, 530 


TABLE 49.—Value of coal-chemical materials and of coke, including breeze, per 
ton of coke produced in the United States, 1937 and 1943-46 


Product 1943 
Ammonia and its eompounds. ono : $0. 355 
Light oil and its derivatives idad napbthalene).......... e . 546 
SE gas sold OF uE ꝶ k.k.. : 1. 390 
TArsold EE : . 985 
Miscellaneous produets PͤP l l,]. ᷑y.) 4 178 
! 2,854 | 2.773 

Tar used, not. ³ð—»B s . 078 
Breeze produced.........-... coc ciones ; . 191 
2.974 | 3.123 

Value of coke produced.........................- Ll l.l. ll... 5.026 | 6.654 
Total value of coke and coal-chemical materials 9. 777 
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COKE-OVEN GAS 


TABLE 50.—Coke-oven gas produced and sold in the United States in 1946, by 
States, in thousands of cubic feet 


Surplus sold or used 
Used in 
State oe Produced | heating Value Wasted 
p ovens Quantity 
Total |Average 

Alabama. 7| 66, 563, 169 30, 767, 881| 34, 722, 316/$3, 139, 918] $0. 090 1,072, 972 
California ANE 1| 4,694,932 362, 673 , 184, 033 , ) ( 148, 226 
Colorgdo 1| 9,388, 804) 5,038, 573) 4, 288, 976 1) (! 61, 255 
Hines ee 9| 45, 245, 753| 13, 652, 805| 31, 061, 874 4, 523, 559 . 146 531, 074 
Indiana......................... 5| 90, 463, 761| 40, 266, 802, 48, 164, 698| 9, 741, 162 . 202, 2, 032, 261 
Maryland....................... 1| 23,183,811] 7,984,638| 14, 316, 721 t) Q) 882, 452 
Massachusetts 2| 15, 523, 828 2,344, 673 13, 132, 080 (1 (i) 47. 075 
Michigae nn 4| 34, 134,378] 6,046, 842 27, 928, 019] 4, 199, 967 150 159,517 
Minnesota....................-- 3| 12, 561, 845} 5,273, 855 7, 209, 709| 1, 930, 858 . 268 78, 281 
New Jersey 2| 18,663, 973| 5,109, 529| 13, 554, 444 (1) . 
New York ocooooccocooo.- 8| 75, 942, 644 20, 614, 721 54, 932, 115/16, 645, 799 . 303 395, 808 
C/ô§Ü;¹ud 8 15/118, 128, 622) 54, 769, 238! 61, 933, 5550 8, 355, 447 . 135| 1, 425, 829 
Pennsylvania................... 13/192, 168, 936 82, 176, 034/109, 134, 530/14, 163, 789 130 858, 372 
Tennessee J| 2, 958, 764] 1. 287, 67 1, 649, 019 (ly (1) 22,075 
A AAA A ee 2| 9,713, 238) 2, 234,839; 7, 210, 010 (1) (1) 268, 389 
West Virginia..............----- 5| 34,070, 755, 10, 682, 607| 22, 360, 810, 2, 084, 721 . 093| 1, 027, 338 

Connecticut, Kentucky, Mis- 

souri, Rhode Island, and Wis- 
e 6| 30, 229, 803] 5, 072, 145! 24, 706, 677 6,325, 999 . 256 450, 981 
Wndistribited ccc ““,... awe EAN A 12, 073, 460 3 
Total 1946 .. 85/783, 637, 016/293, 685, 525/480, 489, 586/83, 184, 679 . 173) 9, 461, 905 
At merchant plants............. 32/178, 572, 615| 40, 135, 615,136, 354, 903/39, 149, 451 . 287| 2, 082, 097 
At furnace plants............... 531605, 064, 401/253, 549, 910/344, 134, 683/44, 035, 228 . 128| 7,379, 808 
Total 1045................. 871904, 476, 118/337, 128, 344/554, 253, 412/87, 745, 022 . 158/13, 094, 362 


1 Included under ‘‘Undistributed.”’ 


TABLE 51.—Coke-oven gas and other kinds of gas used in heating ovens in 1946, 


by States, in thousands of cubic feet ! 


Blast Totalcoke- 
State ML A «s furnace DUE oven gas 
8 gas gas E equivalent 
Alabama... oia eae IA 30, 767, 881]. .........|....... Re 1 250, 223| 31,018, 104 
Calor yl AA, AA 1, 567,120|........... 1, 929, 703 
ROT A bu Eu eh ERES !( rS .. % A 5. 038. 573 
Mindig ui ds 13. 652. 805 638, 5822 4, 278, 125| 1 2, 665, 951| 21. 235, 463 
as. é 40, 266,802} 711, 645 748,521]. ..... . 21,178, 067| 42, 905, 035 
Maryland. EE 7, 984, 638]. ...... (rr 11, 025, EEUU iege Sa 19, 009, 638 
Massachusetts.. 2. 344. 673) 4, 256, 470. && 6. 601, 149 
Menn operum cuss fe 6. 046, 842]... -..--.--. | 4,9044,600|........ 10, 891, 502 
Minne. cen 5, 273, 855 150, 445 D 1188, 521 5, 620, 523 
New Jerse 5, 109, 529] 2. 447, 627/777. 53 7.557, 156 
New YO EE 20, 614, 721 10, 820, 350 1,022,968! 406. 397 66. 826| 32. 031. 262 
D OMNE AA 8 54,100 24181. 5. oo Tou 2. 124, 816. [ 56, 594, 054 
Pennsyl van 82, 176.034] 1, 563, 257 65, 476| 1, 369, 395] $ 2, 212, 978| 87, 387, 140 
Tennesse IFJ ˙ðäà.. v ⁊ ͤ K owen 1. 287, 670 
!! ⁰·¹·¹- ⁰⁰ ... m esi e EC rr AA 2. 041. 53 4. 276. 372 
West Vlreinis -..--.-.-----------.- 10, 682, 0% ĩðͤ K ĩ - 1, 898, 256 7 1, 766, 000] 14, 346, 863 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin........ 5, 072, 145 5, 828. 339| ... 2 1, 920, 432} 12, 820, 916 
293, 685, 525/26, 416, 721| 1, 844, 66729, 655, 302| 10, 248, 908/361, 851, 213 
At merchant plants 40, 135, 615/26, 180, 3110 1, 771, 489|. 7, 553, 401| 75, 640, 816 
At [uürnace plant 253, 549, 910 236, 410 73, 178/29, 655, 302] 2, 695. 507/286, 210, 397 


1 Corrected to 550 B. t. u. per cubic foot. 
? Natural gas. 


3 Naturalan 
* Butance air 


d petroleum gas. 7 Spillage gas. 


gas. 


5 Petroleum gas. 
ê Natural and oil gas. 
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CRUDE LIGHT OIL AND ITS DERIVATIVES ; 


TABLE 55.—Coke-oven crude light oil produced in the United States and de- 
rived products obtained and sold in 1946, by States, in gallons 


Derived products 


On 
Sold 3 hand 
Produced Dec. 31 
Quantity | Value 

2. 77| 17, 509, 374| 15,122, 047| 14, 941, 494/$1, 905, 480| 211, 387 
3.53| 1,480,574| 1,282,293| 1,144,339 a 14, 573 
3. 12] 2,548,586| 2, 525, 198) 2, 430, 857 (3 52, 100 
2. 64] 8, 296, 664] 6, 914, 688) 6, 894, 296 927, 429| 222, 802 
2. 25| 21,672, 237| 19, 215, 736, 18, 965, 902) 2, 502,036) 404, 588 
3.87| 8, 867,604} 7,315, 417| 8,035, 446 (2) 83, 692 
2.74| 4,774,012| 4,064, 966| 4,138, 640 (3) 129, 200 
2. 56| 29, 225, 386| 25, 113, 832| 25, 831, 367| 3, 617, 312] 284, 027 
2. 75| 28, 717, 034 22, 967, 259| 23, 232, 691| 2, 910, 435] 476, 213 
3.02| 54, 724, 800| 48, 262, 929| 48, 808, 712| 6, 076, 987|1, 433, 860 

2. 46 773, 984 711. 357 763, 020 (3 i. 
4.28] 3,429,540] 2, 839, 386| 2, 640, 435 (3) 57, 362 
3.48] 9, 802, 204] 8, 640, 394| 7, 249, 981 1,071, 570| 109, 184 
2. 14 6, 631, 724] 6, 519, 824 928, 002| 298, 713 
2, 584, 3590J7J7 . 


E A H EA EH EH —Aä—äCꝛ—ä— E 


2. 77/198, 593, 963/171, 607, 226 


171, 597, 004|22, 523, 61013, 784, 767 


—— —  — — | ————— |————— | —————— M | ———————À — e | ——MM | ———————— 


Ac- 
State tive 
plants Total 
Alabama.............. 7| 18, 086, 578 
California l| 1,483, 

Colorado 1| 2,600, 241 
Illinois. ............... 7| 11,349, 152 
Indlana. .............. 5| 20, 733, 734 
Maryland............. 1| 8,874,938 
Michigan....... bd 4| 9, 526, 543 
New York............. 8| 18,179, 147 
Go eds 15| 32, 749, 525 
Pennsylvania. 13| 56, 221, 356 
ennessee............. 1 773, 984 
Utah.................. 2| 3, 456, 224 
West Virginia 6| 10, 681, 587 

Connecticut, Ken- 

tucky Massachu- 

Betts, Missouri, New 

Jersey, and Wiscon- 
r? e 7| 12, 197, 553 
Total 1946. 77 206, 914, 333 
At merchant plants 26; 35, 750, 205 
At furnace plants 51/171, 164, 128 
Total 1945. ` 80 245, 687, 253 


| 


2. 21| 34, 850, 081| 31, 374, 571 


30, 371, 053| 4, 194, 408| 980, 008 


2. 93/103, 743, 882/140, 232, 655|141, 225, 951/18, 329, 202|2, 804, 759 


——— |—— | ———M — (:ꝗ —ſ— ͤ̃—¼ —H:ęẽ . — — .—̃— — 
—— OO — — — . — ll — 


2. 84/234, 802, 231/202, 669, 566191, 275, 13327, 887, 405,4, 187, 551 


1 Comprises 191,656,098 gallons of crude light oil from own production and 6,937,865 gallons purchased 


from other coke-oven plants. 


3 Excludes 13,199,230 gallons of crude light oil valued at $1,057,863 sold as such. 


3 Inoluded under Undistributed.“ 


NAPHTHALENE 


TABLE 56.—Crude naphthalene produced and sold by coke-plant operators in 
the United States, 1942-46 


Produced 

Year (pounds) 
7 95. 612, 788 
199... 98, 096, 899 
77/8 103, 041, 023 
TEE 87, 677, 299 
VVV 71, 605, 138 


Sold 
Value Receipts 
ton of coke 
Pounds 
Average per 

Total pound 
95, 039, 639 $1, 941, 626 $0. 020 $0. 031 
98, 031, 058 2, 088, 829 .021 .033 

103, 839, 789 2, 094, 596 . 020 031 

86, 936, 517 1, 806, 967 . 021 .029 
71, 769, 750 1, 602, 739 . 022 . 030 
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VERTICAL SLOT-TYPE COKE OVENS OWNED BY CITY GAS 
COMPANIES (PUBLIC UTILITIES) , 


The accompanying table compares statistics on the operations of 
coke plants operated by gas utilities with those plants not owned by 
city gas companies for 1945 and 1946. This classification is main- 
tained by the Bureau of Mines in the interest of those who may want 
to obtain information on the coking operations of city gas works proper 
and also to show their relative value to the coke industry as a whole. 

Oven-coke plants owned by city gas companies contributed 6 per- 
cent of the total production of oven coke in 1946, 7 percent of the gas, 
7 percent of the tar, 3 percent of the light oil, and 5 percent of the 
ammonia. The number of operations in this group has been declining 
during the past 10 years because of the substitution of natural gas for 
coke-oven gas in certain areas; consequently, the number of active 
plants dropped from 21 in 1936 to 14 in 1946. Normally, maximum 
production of gas of proper analysis is the primary objective of these 
plants; however, the increased demand for industrial coke caused many 
operators to place more emphasis on coke, and in 1946 more than one- 
fifth of the foundry-coke requirements and a quarter of a million tons 
of blast-furnace coke came from this group of plants. 


TABLE 57.—Production of coke, breeze, and coal-chemical materials in the 
United States at oven-coke plants owned by city gas companies (public util- 
ities !) and at all other oven-coke plants, 1945-46 


1945 1946 

Plants Plants 

Product Plants not | owned by Plants not | owned by 

owned by city gas Total owned by city gas Total 
city gas | companies city gas | companies s 

companies | (public companies | (public 

utilities) utilities) 

9 9 85 of active plants 72 15 87 71 14 

oke: 

Production..... net tons.. 58, 430,076| 3.664.212| 62.004. 288 50, 459, 266| 3, 470, 181 53, 929. 447 
BING oe sudo cce toes $437, 080. 2021333, 110, 137| $470, 190. 339| $416, 145. 126|£33, 915, 086| $450, 060, 212 
Average per ton $7. 48 $9. 04 $7. 57 $8.25 $9. 77 $8. 35 

Screenings or breeze: 

Product ion .. net tons.. 4, 277, 316 351, 217 4, 628, 533 3, 918, 828 313, 424 4, 232, 252 

Sales do 1. 061, 082 27. 808 1. 088, 800 987, 728 35, 859 1, 023, 587 
Value of sales $2, 908. 251 $90.145|  $2,998.426|  $2,932.544| 3116. 540  $3,049.084 

Average per ton $2. 74 $3. 24 $2. 75 $2. 97 $3. 25 $2. 98 
Coal charged into ovens: 

Bituminous..... net tons.  82,069,793| 5, 144. 370 87,214,163}  71,299,287| 4,821,387| 76, 120, 674 

Anthracite......... do.... 285, 686 36, 915 322, 601 193, 272 45, 540 238, 812 
Total lee i erue do.... 82, 355, 479| 5,181, 285 87, 536, 764 71, 492, 559| 4,866, 927 76, 859, 486 
Value $429, 455, 7380883, 039, 337 $462, 495, 075] $406, 831, 627833, 711, 873| $440, 543. 500 

Average per ton....... $5.21 $6.38 $5. 28 $5. 69 $6. 93 $5. 77 
Coke— 

Used by producer: 

Net tools 35. 840. 503| 1,329,067] 37,169,570] 30. 937. 637 1,419,693! 32,357, 330 
Malle $266, 844, 670| $9, 454, 255) $276, 208, 925 $251, 916, 6280810, 813, 296| $262, 729, 924 

Sold: 

Net tons 22. 557. 428] 2,379, 182 24, 936, 608 19, 416, 705| 2,076, 201 21, 492, 906 
Vals $169, 949, 107824, 066, 683| $194, 015, 790 $163, 385, 251828, 381, 344| $186, 766. 505 


Coal-cheinical materials: 


ar: 

Production. _..gallons..| 652, 106, 266 44, 201. 045 696. 307. 3111 556. 733, 395 40. 135, 350| 576, 868, 745 
Sales. ........... do....| 366, 043, 225 44, 456, 099| 410. 499,324) 337. 629, 254| 40, 369, 328) 3/7, 998, 582 
Value of sales $19, 476, 9541 $2, 350. 936| $21,827,890! $19, 037. 987| $2, 246.150} $21, 284, 137 


See footnote at end of table. 


456 


MINERALS YEARBOOK, 1946 


TABLE 57.—Production of coke, breeze, and coal-chemical materials in the 
United States at oven-coke plants owned by city gas companies (public util- 
ities ') and at all other oven-coke plants, 1945-48—Continued 


Product 


Ooal-chemical materials— 
Continued. 
Ammonia: 
Production (NH; equiva- 
lent of all forms) 
pounds.. 
Liquor (NH: content): 
F 
Value of sales 
Sulfate 


Production pounds... 1, 455, 345, 178 


1945 


Plants 


city gas companies 
companies | (public 
utilities) 


414, 637, 421| 22, 722, 017 


50, 801, 127| 4, 411, 907 
47. 054, 833} 4. 384, 292 
$1, 453, 291] $102,810 


Production, M cubic feet.| 847, 848, 089 56, 628, 029 


Dis l of surplus: 
sed under boilers: 


M cubic feet_......- 


ated 


—— om wm 


Distr through 
city mains: 
"€ cubic feet........ 


— ñ—ũ—ͤ 2 


M cubic feet 
Value 


e ſee ti. 
Crude light ‘oll: 
Ree - - .-gallons.. 
6 do 
e oil derivatives: 
roduetion. . ..gallons.. 
Sales 
Value of sales 
Naphthalene, crude: 
ee Dee 
Sales (10. 
Value of sales 
All other coal- chemical 
materials, value 


32, 017. 600 44. 303 
$3, 092, 247 $6, 103 
$0. 097 $0. 138 

324, 241, 986 52, 235 
$36, 952, 380 $20, 220 
$0. 114 $0. 387 


114, 960, 029| 51, 218, 346 
$26, 110, 110/$17, 421, 975 


$0. 227 $0. 340 

29, 102, 560 2, 616, 353 
$3, 236,800] 8905, 178 
$0. 111 $0. 346 

237, 439, 484| 8, 247, 769 
13, 822, 795 4, 206, 117 
$1, 230,003} $331, 234 
198. 864, 848 3, 804. 718 
187, 587. 304] 3, 687. 829 
$27, 408, 672 8418. 823 
86. 898. 339 778. 960 
86, 157, 557 778, 960 
$1, 791, 522 $15. 445 
$9, 159, 124 $60, 291 


Total 


437, 350, 438 


55, 218, 124 
51, 439, 125 
$1, 556, 101 


” $20, 534, 078 "$17, 052, 633 


004, 476, 118 
32, 061, 903 
$3, 098, 350 

$0. 097 

324. 294, 221 

$36, 972, 000 

$0. 114 
166, 178, 375 
$43, 532, 085 
$0. 262 


31, 718, 913 
$4, 141, 987 


$0. 131 


245, 687. 253 
18, 118, 822 
$1, 561, 237 


202, 669, 566 
191, 275, 133 
$27, 887, 495 


87, 677, 299 
86, 936. 517 
$1, 806, 967 


$9, 219, 415 


1946 


Plants 
Plants not | owned by 


owned by | city gas 

city gas | companies 
companies | (public 
utilities) 


851, 563, 681| 20, 204, 875 


Total 


371, 858, 556 


49, 082, 452 
47, 042, 597 
$1, 417, 296 


$972, 130| $18, 024, 763 

729, 866, 510| 53, 770, 783, 637, 016 
29, 440, 189 33,624| 20, 473, 813 
$3, 301, 804 35, 397 $3,307,201 
$0. 112 $0. 161 $0. 112 

265, 545, 7111 265, 545, 711 
$31, 172, 118]............ $31, 172, 118 
$0. 117|........... $0. 117 

109, 804, 033| 47, 430, 478 157, 234, 511 
$26, 823, 495|$18, 105, 202 : 697 
$0. 244 $0. 382 $0. 285 
26,055,615| 2, 179, 936 , 235, 551 
$3, 028, 974] $747,689} $3, 776, 663 
$0. 116 $0. 343 $0. 134 

199, 969. 160 6,945,173] 206, 914, 333 
9, 360, 362] 3,838,868} 13,199, 230 
$789, 368| $268, 495| $1,057,863 
168, 651, 584| 2,955,642} 171,607, 226 
168, 452,382| 3,144, 622| 171, 597. 004 
$22, 172, 659| 3350, 951] $22, 523, 610 
71, 014, 970 590. 168 71,605,138 
71.179, 582 590,168| 71. 769, 750 
$1, 591, 061 $11,678| $1,602, 739 
$8, 207, 451 $87,337| $8, 294. 788 


1 Vertical slot-type ovens built by city gas companies, some of which are o 
eoal-, oll-, and water-gas plants. Does not include independent oven-coke plan 


public-utility companies for distribution. 


rated in conjunction with 
ants which may sell gas to 
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GENERAL SUMMARY 


DOMESTIC copper industry in 1946 was featured by a 
reconversion demand exceeding most estimates made during 1945 
and by mine production far below capacity. During 1944 and 

1945 grave concern was expressed by well-informed observers that, 
with the termination of hostilities, war stocks augmented by a flood of 
copper from war-stimulated mines throughout the world would engulf 
the domestic mining industry and result in stagnation such as followed 
World War I. Through 1946, however, no evidence appeared of a 
satiation of demand to fulfill postponed need and to restock inven- 
tories in the peacetime channels of trade. Not only did demand ex- 
ceed the expectations of many, but tbe supply from domestic sources 
fell far short of capacity, largely as & result of a difficult labor situation. 
Labor forces that had deteriorated during the war were not rebuilt 
promptly with the release of war-industry workers and the demobiliza- 
tion of the armed forces. Apparently copper mining was relatively 
unattractive compared with other kinds of available employment. 
In addition, a number of management-labor sat deep peas under way 
in the copper industry late in 1945 failed to produce acceptable work- 
ing contracts, and very serious strikes in mines, smelters, refineries 
and fabricating plants were called. For example, at the Utah Copper 
mine—the largest copper producer in the United States—a strike 
caused a complete shut-down from January 21 to June 24. By 
midyear, however, the major strikes had been settled, and copper pro- 
duction rose sharply during the rest of the year; 61 percent of the 
year’s output was credited to the last 6 months. 
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Drilling at the San Manuel property near Tiger, Ariz., had de- 

veloped enough ore by the end of 1946 to prove tbat a major copper 
ore body had been discovered. Thus, for the first time in a generation, 
a substantial addition had been made to United States copper reserves 
from a recently discovered ore body. According to the annual report 
to stockholders of the Magma Copper Co., which is developing the 
San Manuel Copper Corp. ore body, 211,500,000 tons of ore, averaging 
0.77 percent copper, bad been calculated as estimated reserves by 
December 31, 1946. This was classified as 66,600,000 tons of 0.70- 
percent oxide ore, 45,300,000 tons of 0.88-percent mixed oxide and 
sulfide ore, and 99,600,000 tons of 0.75-percent sulfide ore. 
In 1946, as in 1945, domestic mines did not supply much more 
copper than did old scrap. Of the 1946 total from these two sources, 
59 percent was new copper from mines and 41 percent secondary 
metal from old scrap. In addition, 397,093 tons of copper were re- 
covered from new scrap in 1946. 

A consumption record for peacetime years was established in 1946. 
The quantities of virgin copper and of all copper exceeded the earlier 
peace-year highs of 1940 and 1929 by wide margins. Even the war- 
year highs for 1941-45 had not absorbed copper in quantities very 
greatly in excess of this first full year of peace; the new refined copper 
withdrawn for domestic account in 1946 was only 15 percent less than 
the all-time high established in 1941. The tremendous demand for 
Copper combined with reduced production, because of strikes and 
other factors, resulted in heavy withdrawals from stocks. At the 
beginning of 1946, nearly 600,000 tons of refined and unrefined copper 
were available for allocation by the Office of Metals Reserve, but by 
the end of the year this supply had been reduced to less than 100,000 
tons. The projected accumulation of a strategic stock pile of copper 
under the Strategic and Critical Materials Stock-Piling Act, approved 
by the President July 23, 1946, made virtually no progress during 
the year because of & provision that industrial reconversion must not 
be retarded by withdrawal of supplies to stock piles. In approving 
the bill the President stated his reluctance because of the bill's 
reaffirmation of the application to stock-pile purchase of the provisions 
of the “buy American” act of 1933. He pointed out, however, that 
“the Act also provides that exceptions to this rule may be made when 
“buy American' purchases are determined to be inconsistent with the 
public interest or the cost to be unreasonable, and that this provision 
clearly indicated that the stock-piling program should not be used as 
a means of generally subsidizing those domestic producers who 
otherwise could not compete successfully with other domestic or 
foreign producers.” 

During 1946 a free domestic copper market was reestablished after 
over 5 years during which the Office of Price Administration had con- 
trolled the situation with price ceilings. From a ceiling price of 12 
cents a pound in effect at the beginning of the year, the free market 
price at year end had risen to 19% cents, the highest since April 1929. 
The upward movement continued into 1947. Late in 1946 the price 
of copper exceeded that for aluminum for the first time in history, 
with the result that serious concern was expressed about the eer dk 
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ity of large-scale substitution of the light metal for copper in some 
important fields. The supplies of both metals were so short that 
price was not the primary factor in determining purchases, but a 
continuation of copper prices above those for aluminum into a period 
of plentiful supply would result in a considerable shift in the use 
patterns for both metals. 


Salient statistics of the copper industry in the United States, 1942—46, in short tons 


1942 1944 1945 1946 
New copper produced— 
From domestic ores, as reported by— 
Ise A 1, 080, 061 972, 549 772, 804 608, 737 
Ore produced: 
Copper ore 111. 92. 285, 626 91, 063, 648 277, 472, 983 | 62, 232. 342 
Average yield of copper, percent. 1. 09 . 04 . 99 .93 .91 
p sese geet 1, 087, 991 1, 003, 379 782, 726 599, 656 
Percent of world total............... 35 36 35 32 30 
Reflneries...................... Ll... 1, 004, 792 973, 852 775, 738 578, 429 
From foreign ores, matte, etc., refinery 
PeDOFIS clo ee eee! 349, 769 247, 335 332, 861 . 300, 233 
Total new refined, domestic and foreign.| 1, 414, 561 k i 1,221,187 | 1,108, 599 878, 602 
Secondary copper recovered from old 
scrap OÍ Y Loc 427, 122 456, 710 2 497, 095 406, 453 
Copper content of copper sulfate produced 
by refiners............................... 8, 076 7 8, 269 8, 237 5,070 
Total production, new and old and 
domestic and foruig n 1, 849, 759 1, 686, 166 | 3 1,613, 931 1, 290, 185 
Imports (unmanuſactured) 764, 393 785, 211 853, 196 393, 275 
Refined con ee Lue eee e EN 401, 436 492, 395 631, 367 154, 371 
Exports of metallic copper / 210, 518 459 
efined (ingots, bars, rods, etc.) 131, 732 
Stocks at end of year...................... 319, 500 
Refined copper 84, 000 
Blister and materials in solution......... 235, 500 
Withdrawals from total supply on domes- 
tic account: 
Total new copper 3 1, 608. 000 
Total new and old copper 3 2, 536, 000 
Price, average: cents per pound.... 11.8 
World smelter production, new copper....| 3,076,000 


! Includes old taflings. 

2 Revised figure. 

3 Data include copper imported for immediate consumption plus material entering country under bond. 

4 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Exclu- 
sive also of Other manufactures of copper," for which figures of quantity are not recorded. 

5 Excludes rods. 

Exclusive of bonus payments of the Office of Metals Reserve. 

! Estimated. 


The low rate of production by domestic copper mines was paralleled 
abroad, where the output of foreign mines in 1946 was at little more 
than two-thirds of their aggregate capacity, as measured by recent 

eak-year data. Chile, Northern Rhodesia, and Canada were beset 
b labor strikes and shortages; in Northern Rhodesia and the Belgian 

ongo shortage of coal, caused largely by transportation difficulties, 
was a principal production handicap; in Chile a light snowfall resulted 
in inadequate hydroelectric power; and in Canada voluntary restric- 
tion of nickel production reduced supplies of the associated copper. 
The rising output at domestic mines in late 1946 was not paralleled 
at foreign properties as a whole. 
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FIGURE 1.— Trends in production, consumption, and price of copper in the United States, 1910-46. 


The following Reports of Investigations, epee recently by the 
Bureau of Mines, cover properties examined almost entirely in World 
War II. The results of such examinations were available previously 
on a confidential basis only. 


3873. Exploration at the Cline Mine, Cabarrus Count 
3896. Exploration of the El Dorado Co per Mine, El Bons County, Calif. 
3914. Exploration of the Copper Butte Mine, Mineral Creek Mining District, 
Pinal County, Ariz. 
oe Exploration of the Moffet-Johnston Copper Property, Madison County, 
n 
3942. Exploration of the Copper-Sulfur Deposit, Khayyam and Stumble-On 
Properties, Prince of Wales Island, Alaska. SES 
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3950. Exploration of a Nickel-Copper-Cobalt Deposit at Funter Bay, Ad- 
miralty Island, Alaska. 
aoe: Exploration of the Queen Mary Copper Project, Missoula County, 
ont. 
4006. Old Reliable Copper Mine, Pinal County, Ariz. 
4013. Apex Copper Property, Coconino County, Ariz. 
4015. Sullivan pper Mine, Cochise County, Ariz. 
n 4016. Amargosa (Esperanza) Molybdenum-Copper Property, Pima County, 
riz. 
4023. Zonia Copper Mine, Yavapai County, Ariz. 
4026. Stauber Copper Mine, Guadalupe County, N. Mex. 
4029. Atwood Copper Group, Lordsburg District, Hidalgo County, N. Mex. 
4038. Bull Run Copper Prospects, Silver Bow County, Mont. 
4046. Copper King Mine, Taos County, N. Mex. 


Reports recently released by tbe Geological Survey are as follows: 


Professional Paper 209. The Ajo Mining District, Arizona. 

Bull. 947-E. Copper Bullion Claims, Rua Cove, Knight Island, Alaska. 
Bull. 947-F. Copper Deposits of the Nizina District, Alaska. 

Bull. 947-G. Copper Deposits of the Kotsina- Kushulana District, Alaska. 


GOVERNMENT REGULATIONS 


On January 29 the Reconstruction Finance Corporation announced 
that the Office of Metals Reserve was reestablishing the foreign public 
purchase program, discontinued in October 1945. On November 19 
the purchase program was terminated again, subject to the fulfillment 
of commitments already made, owing to elimination of Office of Price 
Administration ceilings (discussed in the next paragraph). 

In midyear the OPA announced tbe first increase in ceiling prices 
for copper since they were established on August 12, 1941. The price 
for electrolytic copper, delivered Connecticut Valley, was raised, effec- 
tive June 3, to 14% cents, contingent upon the completion of certain 
wage agreements. This action resulted in a two-price condition. 
Uncertainty attended the almost month-long interim (July 1-25) in 
the operation of OPA. The two prices were eliminated August 2, 
when 14% cents was established for all sales. All price controls for 
copper were removed by the OPA order, effective November 10, that 
eliminated virtually all price controls. With OPA ceilings removed, 
RFC announced it would begin to pay as soon as practicable the 4-cent 
excise tax on foreign copper imported. When the ceiling price was 
increased, bonuses for copper under the Premium Price Plan were 
reduced by an identical amount, so that the Government, rather than 
producers under the plan, benefited. The Premium Price Plan was 
recessed along with OPA in July but retroactive provisions were made 
to bridge the gap. This plan continued on after most ceiling prices 
were discontinued. 

Civilian Production Administration action was chiefly in the direc- 
tion of channeling available copper, largely from Office of Metals 
Reserve inventories and copper and copperbase alloy scrap held by 
the Army, Navy, Maritime Commission, and War Assets Adminis- 
tration, to users in most critical need of the metal. 

The Strategic and Critical Stock-Piling Bill, signed by the President 
July 24, was discussed in the opening section of this report. 
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DOMESTIC PRODUCTION 


Statistics on copper production may be compiled upon a mine, 
smelter, or refinery basis. Mine data are most accurate for showing 
the geographic distribution of production; smelter figures are better 
than mine figures for showing the actual recovery of metal, and more 
accurate than refinery figures for showing the source of production; 
and refinery statistics are best for showing metal recovery, but indicate 
only in a general way the source of crude materials treated. The 
chapter on Copper in Mineral Resources of the United States, 1930, 
part I, discusses differences among the three sets of figures. 


Copper produced from domestic ores, as reported by mines, smelters, and 
refineries, 1942—46, in short tons 


Smelter Refinery 


PRIMARY COPPER 


Mine Production.—The figures for mine production are tabulated 
from reports supplied b domestic mines that produce copper. 
These data are c assified eographically, by metallurgical methods, 
and by types of ore. Tables presenting the information in detail 
are to be found in the State chapters of this volume. 

In 1946 Arizona continued to be the leading mine producer of 
copper, having taken the lead from Montana in 1907 and having 
ranked ahead of all other States thereafter, except in 1909, when 
Montana resumed first place for 1 year. Utah, where the largest 
domestic copper producer is located, continued in second place. 
These two States were followed in order by Montana, New Mexico, 
Nevada, and Michigan; there were 12 other producing States in 1946, 
4 of which produced less than 10 tons each. 

Accompanying tables cover mine production by States and list the 
leading copper-producing districts and mines. 

A classification of production by mining methods shows that 
approximately 58 percent of the copper and 66 percent of the copper 
ore came from open pits in 1946. Most domestic copper ore was 
treated by flotation at or very near the mine of origin, and the resulting 
concentrates were shipped for smelting. Some copper ores were 
direct-smelted either because of their high grade or because of their 
fluxing qualities. 
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Mine production ! of recoverable copper in the United States, 1941-46, by months 
in short tons 


ll! 8 958, 149 | 1,060,061 | 1,090, 818 972, 549 608, 737 


! Monthly data for 1941-44 were based largely on smelter receipts, whereas those for 1945 and 1946 repre- 
sent actual mine output. All monthly figures have been adjusted to final annual mine-production totals. 
2 Monthly average for first quarter; actual monthly figures not avallable. 


Although mine output of copper reached an annual peak in 1943, 
the peak monthly total was registered in December 1942. Through- 
out 1943 production was at capacity levels permitted by the available 
supply of labor, and lack of adequate labor prevented a higher pro- 
duction rate in 1944. Labor shortages and inefficiencies were almost 
entirely responsible for the declining production in 1945, whereas 
the poor showing in the first half of 1946 was due to labor strikes, 
aggravated by a continuing inadequate supply of labor. 


Mine production of copper in the principal districts ! of the United States, 1942-46 
in terms of recovered copper, in short tons 


District or region State 1942 1943 1944 1945 1946 
West Mountain (Bingham)........... Un 304, 687 | 322, 248 | 281,100 224, 284 | 112, 083 
Copper Mountain (Morenci). ........ Arizona........... 60,356 | 84,347 | 106,926 | 100,826 | 95, 366 
Globe-Miami.........................]..... 40 EE 94, 265 | 100, 513 95, 305 78,646 | 88,550 
Summit Valley (Buttei Montana.......... 140, 349 | 133, 569 | 117,363 87, 948 57, 905 
Central (including Santa Rita New Mexico 72,724 | 70,6 25 3 55, 197 | 3 48, 806 
Robinson (Ely)......................- Nevada........... 75, : 54,651 | 49,175 | 45,777 
Pop OMM DM 88 Arizona........... 66, 64 70,069 | 46, 250 37, 950 45, 233 
Yavapai County (mostly Verde |..... (a Ke cll eer 44,941 | 38,386 | 32,273 | 24,903 | 22,909 
(Jerome) district). 

Lake Superior. ....................... Michigan......... 45, 679 46, 764 | 42,421 | 30, 401 21, 663 
Mineral Creek (Ray)................. Arizona 50,362 | 37,434 | 27,452 | 19,671 | 16,355 
Pioneer 5 FFF S 2422s 20,701 | 18,820 | 12,722 8,365 | 12, 244 
Warren (Bis bee) G 53,278 | 50,786 | 32,683 | 12, 567 4, 605 
Chelan Lake Washington....... 7, 955 7,219 6, 119 5, 803 4, 494 
BG Zei AA AA California 670 1. 292 1. 843 (3) 
San Juan Mountains.................. Colorado.......... 539 554 512 1, 018 1, 333 

O E New Mexico 3, 358 2, 496 2, 359 1, 146 1, 196 
II))! 8 California 312 237 827 1, 004 
Coeur d’ Alene....................... Jaaa 2, 993 1, 987 1, 289 1,018 810 
Burro Mountain...........---------.- New Mexico...... 3,656 | 2094 | 1,261] o (3) 
Copperopols California 264 1, 930 2, 122 1, 123 CH 
Klamath River. E 2 5, 067 7, 891 1,526 |........ 
Swain County..........-.-.---------- North Carolina... (3) (3) (D- Eeer, EEN 
A ee Nevada 7,074 5. 133 3 (3) (3) 
Lebanon (Cornwall mine)! . Pennsylvania V >) 0 3) (3) 
Ducktown : ttt Tennessee 3) a (3 0 V 
Orange County IH Vermont 200 | 1,898 d d 
— NN 


! Districts producing 1,000 short tons or more in any Tra of the period 1942-46. 

3 Burro Mountain included with Central. Bureau of Mines not at liberty to publish separate figures. 
3 Bureau of Mines not at liberty to publish figures 

Not listed in order of output. 
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The first 5 mines listed produced 58 percent of the United States 
total; 10 produced 80 percent, and the entire 25 accounted for 96 
percent. 

Quantity and Estimated Recoverable Content of Copper-Bearing 
Ores.—The following tables list the quantity and estimated recover- 
able copper content of the ore produced by mines in the United States 
in 1945; complete details for 1946 are not yet available. Of the total 
copper produced from copper ores in the United States during 1945, 
92 percent was obtained fom ores concentrated before smelting, 5 
percent from direct-smelting ores, and nearly 3 percent from ore 
treated by straight leaching. The percentages for 1945 compared 
with 90 percent obtained from concentrated ore, 7 percent from 
direct-smelting ores, and 3 percent by straight leaching in 1944. 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that estimated 
recoverable tenor is close to actual recovery. Classification of some 
of the complex western ores is difficult and more or less arbitrary. 
“Copper ores” include not only all those that contain 2.5 percent or 
more recoverable copper but also those that contain less than this 
percentage if Ke are valuable chiefly for copper, notably the “por- 
phyry ores." ines report considerable copper from ores mined 
primarily for other metals. These include siliceous gold and silver 
ores, lead and zinc ores, and pyritic ores. 


Copper ore, old tailings, etc., sold or treated in the United States in 1945, with 
copper, gold, and silver content in terms of recovered m 


Ore, old tail- Copper produced Gold pro- Sliver Dro: Value of 
ings, etc., sold duced n gold and 
State duced (fine | 5; 

or treated (fin ounces) silver per 
(short tons) Pounds Percent | ounces) ton of ore 
O ĩ ( ee -- 6 10, 0CO 83. 33 3 38 $22. 00 
Arizona.................- 30, 644, 470 1 548, 501, 577 .89 62, 265 2, 113, 537 . 12 
California. 311, 326 17, 076, 800 1. 14 796 19, 354 . 13 
Colorado 7, 230 465, 552 3. 22 92 23,017 2.71 
Idaho 22s 8, 569 483, 229 2. 82 532 8, 968 2.92 
Michlgan................. 5,196, 932 60, 802, 000 S 21,868 
Montana. 4, 463, 131 1 169, 568, 504 1. 90 11, 378 4, 487, 436 . 80 
Nevada 4, 917, 945 1 99, 946, 800 1. 02 51, 340 270, 607 . 40 
New Mexico 6, 228, 727 1 87, 210, 093 . 70 7 23, 460 .01 
111000 1. 600 88, 000 d Bert, NN EE 408 . 18 
Utah EA arenes can SeE 23, 978, 159 1 425, 948, 188 .89 | 229, 526 2, 087, 402 .40 
Washington 2 617. 158 11, 616, 600 . 94 40, 211 120, 700 2.42 
Eastern States 1, 097, 730 3 24, 806,000 |.......... 252 56,370 |......... 4 
Fi!!! 377,472, 983 |? 1, 436, 613, 343 .93 | 396,952 9, 233, 160 .26 


1! Excludes copper recovered from precipitates as follows: Arizona, 20,193,515 pounds; California, 22,000 
pounds; Montana, 5,803,065 pounds; Nevada, 4,459,300 pounds; New Mexico, 23,855,551 pounds; and Utah, 
22,787,627 pounds. 

2 Includes ore from Washington classed as zinc-copper ore and copper, gold, and silver recovered there- 


from. 
3 Copper from magnetite-pyrite-chalcopyrite ore from Pennsylvania included with that from copper ore. 
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Copper ore, old tailings, etc., concentrated in the United States in 1945, with 
content in terms of recovered copper 


Ore, old tail- Copper 
Btate ned Produced. d ed Goud ) t Der 
u unds)| etc. (per- 
(short tons) | ‘Short tons) cent) 
J —n-.D h 1 27, 504, 269 869, 684 3 455, 187, 391 0. 83 
F ³˙·wꝛmꝛA ᷣͤ yd 296, 079 14. 360 5, 394, 000 .91 
See 8 65 8 3, 328 2. 56 
IJ!ö§ ³⁰Ä.w . 8 1. 850 165 74, 629 2. 02 
RO EE 5, 196, 932 48, 734 60, 802, 000 . 98 
A conce ⁰˙² 5m estie Dis 4, 418, 846 379, 894 106, 626, 941 1. 89 
AI o o ]̃ md dte d pr 4, 832, 676 198, 919 94, 172, 900 . 97 
New mei 8 6. 168, 925 173, 301 85, 384, 293 . 69 
ËCH EEN fee RT 23, 969, 590 690, 592 424, 736, 363 . 89 
Washington? hh“ 617, 120 30, 466 11, 605, 600 .94 
Eastern States 952, 313 4 70, 522 5 23, 551, 244. 
de EE 73, 958, 665 4 2, 476, 645 | 1, 327, 538, 699 . 90 


1 In addition, 2,477,471 tons were treated by straight leaching. 

2 In addition, 36,150,953 pounds of copper were recovered by straight leaching. 

3 Includes ore classed as zinc-copper ore. 

* Includes concentrates from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
5 Includes copper from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 


Copper ore, old tailings, etc., smelted in the United States in 1945, with content 
in terms of recovered copper, and copper produced from all sources, ia terms 
of recovered copper 


Ore, old tailings, etc., smelted 


Copper from 
all sources 

NA BC old 

ta slags, smelter 

Short tons copper ro- | Percent cleanings, and 

(pounds) of copper | precipitates 
(pounds) 

Alaska- E 6 10, 000 83. 33 10, 000 
A Md 662, 730 57, 163, 233 4.31 1 574, 406, 000 
S hou el wt AN 16, 247 1, 682, 800 5. 52 3 12, 946, 000 
Si cc an cuc 2 ote s 7, 165 462, 224 3. 23 3 2, 970, 000 
VE EE 6, 719 408, 600 3. 04 3 3, 096, 000 
hh om A BEE, E Ce 60, 802, 000 
Missouri o os ete bt bia wa A ³ x ³ u y ci octo cte ec te 6, 798, 000 
Nn: th 0—— r 8 44. 285 2, 941, 563 3. 32 1 177, 012, 000 
INOV 906.4 bse ee .. pop tem aE aa 85, 269 5, 773, 900 3. 39 1 105, 190, 000 
New MéXICO. oon ch ce oesc cue sens si Eet 59, 802 1, 825, 800 1. 63 1 113, 142, 000 
A AS ep TEM a E rM CN aci 2, 000 
ORAS EE 1, 600 88, 000 2. 75 110, 000 
Utah MEO tU TO MEHR 8, 569 L 211, 825 7.07 1 452, 752, 000 
WasSDINEÍOD: gs in eee Se 38 11, 000 14. 47 11, 642, 000 
Eastern teg cocinan ees sen EE e 145, 417 1, 344, 746 . 46 24, 910, 000 
J ͥͥͥAͥ dune doce eet s Ld 1, 036, 847 12, 923, 601 3. 52 1, 545, 788, 000 


1 Considerable copper was recovered from precipitates. 


2 Considerable copper was recovered from ores classed as zinc-copper and zinc ores. 


3 Mostly from ores not classed as copper ores. 
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Copper ores produced in the United States, 1941-45, and average yield in copper, 
gold, and silver 


Smelting ores ! Conoentrating ores ! Total 
Year Yield Yield Yield Yield | Yield Value 
cop- in cop- in cop- r ton | per ton r ton 
Short tons por Short tons per Short tons ! pa m gold in silver gold 
per- per- per- an 
cent) cent) cent) (ounce) (ounce)| giver 
1941. 2, 135, 138 4. 29 72. 531, 712 1. 06 78, 452, 504 1.15 0071 230 $0. 42 
1942....... 2, 221,191 4.00 85, 865, 167 1. 02 92, 285, 626 1. 09 162 .34 
1043. 2, 151,187 3. 64 92, 2406, 622 . 97 98, 119, 735 1. 04 0055 142 . 29 
1044....... 1, 539, 436 3. 84 86, 392, 852 94 91. 063, 648 . 99 0050 130 27 
1945....... 1, 036, 847 3. 52 73, 958, 665 .90 | 277,472, 983 . 93 0051 119 . 26 


! Includes old tailings, ete. 
3 Includes ore from Washington classed as zinc-copper ore. 


Smelter Production.—The recovery of copper by smelters in the 
United States from ores of domestic origin totaled 599,656 short tons 
in 1946, a decline of 23 percent from the total of 782,726 for 1945. 
Domestic smelter output constituted 51 percent of the world produc- 
tion during 1925-29 but dropped sharply in the succeeding years 
until 1934, when it was only 17 percent. From 1936 to 1940 it fluctu- 
ated between 25 and 33 percent, in 1942-44 it is believed to have been 
slightly above 35 percent, and in 1946 it stood at about 30 percent. 

The figures for smelter production are based upon returns from all 
smelters handling copper-bearing materials produced in the United 
States. For Michigan the sum of furnace-refined copper and copper 
cast into anodes for electrolytic refining is included. The figures for 
blister copper represent the fine-copper content. Some casting and 
electrolytic copper produced direct from ore or matte is included in 
the smelter production. Metallic and cement copper recovered by 
leaching is included in smelter production. 

The quantity, in pounds, of copper produced by smelters in the 
United States and its value are shown by years for 1845-1930 in the 
ue chapter of Mineral Resources of the United States, 1930, 
part I. 


Copper produced (smelter output) in the United States, 1942-46, and total, 
1845-1946 


Year Short tons Value ! 
A ⁊ĩé ⁊ yd d 1. 087. 991 $256, 766, 000 
e A EE 1, 092, 930 257, 934, 000 
1111111111! A 8 1, 008, 379 236, 797, 000 
1045... coe s . EE 782, 720 184, 723, 000 
1948. cose serie A MARS dd eme te eeu. 599, 656 172, 701, 000 

Total, 1848-1046. é „ 33, 031, 241 9, 588, 934, 000 


! Excludes bonus payments of Office of Metals Reserve. 


Reflnery Production.— The refinery output of copper in the United 
States in 1946 was made by 11 plants; 8 of these employed the elec- 
trolytic method only, 1 the furnace process on Lake Superior copper, 
1 the furnace process on western ores, and 1 both the electrolytic and 
the furnace methods. 

Five large electrolytic refineries are on the Atlantic seaboard, three 
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Lake refineries on the Great Lakes, and three electrolytic refineries 
west of the Great Lakes—one at Great Falls, Mont.; one at Tacoma, 
Wash.; and one at El Paso, Tex. In 1942 fire-refined copper was 

roduced for the first time at the Hurley, N. Mex., plant of the 

ennecott Copper Corp., and all of the plant output was treated by 
this method in 1946. The E] Paso plant of the Phelps Dodge Refining 
Corp. produced furnace-refined copper in addition to the usual elec- 
trolytic Ee Of the plants specified above, the Lake refinery of the 
Copper Range Co. was idle throughout 1946, and that of the Quincy 
Mining Co. has been idle since 1933. 

In addition to the plants in the preceding paragraph, but included 
in the 11 active refineries noted, 1s the plant &t Inspiration, Ariz., 
which is equipped to make electrolytically refined copper direct from 
the liquors obtained from leaching. Usually all of this copper is 
shipped as cathodes to other refineries, where it is melted and cast 
into merchant shapes. In 1946, however, more than one-third went 
directly to consuming plants. 

The 13 plants indicated constitute what commonly are termed 
“regular refineries," and in 1946 the Inspiration plant should be 
added because it shipped direct to consumers. Of these plants, nine 
employ the electrolytic process, four the furnace process, and one both 
methods. The electrolytic plants, exclusive of the one at Inspiration, 
bave a rated capacity of 1,546,000 tons of refined copper a year. They 
produced at the rate of 56 percent of capacity in 1946. 

The accompanying tables show the production of refined copper at 
regular refining plants, classified according to source, grade, and form 
in which cast. 


Primary and secondary copper produced by regular refining plants in the United 
States and imported, 1942-46, in short tons 


— —— egen —ü4ñ4äũͤ —— — epee ey 


Primary: 
Domestic: ! 


Electrolytic ?.........-.--.---------- ..| 963,177 | 938,727 475, 571 
/ A KA 8 46, 523 44, 867 21, 567 
ET EE 55, 092 98, 485 81, 291 
1,064, 792 | 1,082,079 5578, 429 
Foreign: ! 

Electrolytle. ........ LL LLL Le Lr ree 343, 834 297, 184 : 300, 233 
Casting and best select. ............... 8 9 AA e nee 
Refin roduction, new copper 1, 414, 561 | 1,379,263 | 1,221,187 | 1, 108, 599 878, 662 
Laponia refined Copper 3_ Weg 3 401, 436 402, 762 492, 395 831, 367 154, 371 

Total new refined made 
available........... bail Bonet 1,815,997 | 1,782,025 | 1,713,582 | 1,639,966 | 1,033,033 
Electrolytic .. 83, 079 114, 259 78,402 | 584,044 5 97, 615 
Casting RNC DORT NER 2, 064 8, 205 7, 996 12, 618 7,957 
85, 143 122, 464 86, 308 96, 662 105, 572 
1, 799, 980 1, 138, 605 


! The separation of refined copper into metal of domestic and foreign origin is only approximate, as accurate 


separation at this stage of manufacture is not possible. 
3 Some copper tone Michigan is electrolytically refined at eastern refineries and is included as electrolytic 


3 Pata include copper imported for immediate consumption plus material entering country under bond. 


* Includes some secondary Lake copper. 
$ Copper from scrap at Lake refineries included under ‘‘casting’’ copper in 1945-46. Includes a little copper 
reported f from forcign scrap in 1945-46. 
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Copper cast in forms in the United States, 1945-46 


1945 1946 

Form ————— ———— A QT ca 

Short tons | Percent | Short tons | Percent 
i o 467, 000 38 502, 000 51 
Ge ebe ee Ee 153, 000 13 142, 000 14 
e Ae EE 231, 000 19 115, 000 12 
e ß ß 213, 000 18 102, 000 10 
%%% ⁰ d 8 141, 000 12 123, 000 13 
J ³Üwr: 1. 205, 000 100 984, 000 100 


In addition to the regular refineries, many plants throughout the 
country operate on scrap exclusively, prouncue metallic copper and 
& variety of alloys. The output of these plants is not included in 
the statements of 5 production in the preceding tables 
but is included in tbe following statement on secondary-copper 
production. 

Copper Sulfate.— The production of hydrous copper sulfate or 
bluestone by copper refineries in the United States was 20,300 short 
tons, having a copper content of 5,070 tons in 1946 compared with 
32,900 tons containing 8,237 tons in 1945. The output of copper 
sulfate by plants other than the regular primary refineries totaled 
107,500 tons with a reported content of 26,886 tons in 1946, compared 
with 92,600 tons containing 23,154 tons of copper in 1945. Producers 
held 9,400 tons of copper sulfate at the beginning of 1946, total pro- 
duction was 127,800 tons, and shipments amounted to 124,700 tons. 
Some small purchases were made y producers during tbe year, and 

roducers used a see? equivalent to 3 percent of shipments. 
nventories at the year end were 13,000 tons. 


SECONDARY COPPER 


Secondary copper includes material recovered from remelting old 
copper and copper scrap and from the treatment of copper alloys or 
alloys treated without separation of the copper. The following table 
summarizes the production of secondary copper during 1942-46. Fur- 
ther details appear in the Secondary Metals—Nonferrous chapter of 
this volume. | 


Secondary copper produced in the United States, 1942-46, in short tons 


Copper recovered as unalloyed copper........... 114,647 | 137,883 | 102,135 
Copper recovered in alloys 3..................... 813,108 | 948,164 | 848, 807 
Total secondary ooppet.................... 927, 755 | 1,086,047 950, 942 


From new ers uses Ae 500, 633 658, 526 494, 232 
From old scrap 


1 Revised figures. 
3 Includes copper in chemicals, as follows: 1942, 17,455; 1943, 13,019; 1944, 13,357; 1945, 18,666; 1946, 19,192. 


CONSUMPTION 


. The 1 table gives figures on apparent consumption of copper 
in the United States, and data for a long period are available on this 
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basis. In estimating apparent consumption it has been assumed that 
copper used in the manufacture of primary fabrications of copper is 
consumed. Statistics compiled upon a different basis (for example, 
by taking consumption as including only copper made into automo- 
biles, electrical equipment, ships, and other items) would show very 
different results. Much copper leaves the country as primary fabn- 
cations and considerably more in manufactured products containing 
copper. The method of calculating the quantity of copper available 
for consumption is shown in the following table. It should be noted 
that exports and stocks include some refined secondary copper that 
cannot be determined separately and also that actual consumption of 
new copper would differ from the figures shown in the table by the 
changes in the consumers’ stocks. 


New refined copper withdrawn from total year’s supply on domestic account, 
1942-46, in short tons 


1944 1945 1946 

Total supply of new copper................ 1, 815, 097 1,713,582 | 1,639, 966 1, 033, 033 
Stock at beginning of year 77,500 84 68, 500 81, 000 130, 000 
Total available supply............... 1, 893, 497 1,782,082 | 1,720,966 1,163, 033 
Copper ex ported llle. 131, 406 68, 373 48, 563 52, 629 
Stock at end of ear r 84, 000 68, 500 81, 000 130, 000 96, 000 
215, 406 149, 373 178, 563 148, 629 

Withdrawn on domestic account ? 1, 608, 000 1, 504,000 | 1,415,000 1, 391, 000 


1 Includes refined copper in ingots, bars, or other forms. 
1 Adjusted for Office of Metals Reserve stock changes. Data for 1942-45 are revised. 


The Bureau of Mines began to compile figures on actual consump- 
tion of copper in 1945. The results of the first 2 years’ canvasses are 
given in the following table. Unlike the foregoing table, which at- 
tempts to eliminate all but new copper from measurement, the follow- 


ing one does not 5 between new and old copper. It covers 
copper consumed in refined form. 


Refined copper consumed i in 1945-46, by classes of consumers, in short tons 


hemical | Secondary Po Total 


C 
Form Wire mills | Brass mills 
plants smelters cellaneous 
1945 
Cathodee s 105 7, 943 11, 585 258, 719 
Wire bars 604, 129 57, 9199999 326 562, 404 
Ingots and ingot bars. ........ „34. 215 10, 543 30, 405 275, 944 
Cakes and alabs «„ ; 4, 800 101 61 163, 023 
IN eege 67 120 433 108, 985 
Other A A 5,111 9 3, 197 10, 197 
Total 519,582 | 784,669 | 10,288 | 18,716 46,007 1. 379, 272 
1946 ES TT 
Cathodes... -2.222-02 60 17, 180 2, 263 117, 092 
Wire bars. [ 428,883 |] 66,834 |............|.-.--...---- 225 485, 952 
Ingots and ingot bars 4,432 12, 705 21, 954 229, 1 
Cakes and 8labs...............]............| 187,014 |............ 206 180 188, 000 
II 8 104, 155 250 645 105, 061 
ll; —ẽ?[1X6ͤ 5, 661 329 2, 282 9, 
Nee 620, 892 10, 153 30, 670 27,549 | 1. 135, 198 
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STOCKS 


The following table gives domestic stocks of 5 as reported by 
primary smelting and refining plants. Stocks of blister and anode 
copper in transit from smelters to refineries are included under blister 
copper. 


Stocks of copper at primary smelting and reflning plants in the United States at 
end of year, 1942-46, in short tons 


Blister and Blister and 
materials in Year Refined | materials in 
process of copper process of 
refining ! refining ! 
235, 001945. 130, C00 331, 000 
241,000 || 1946.................... 96, 000 254, 000 

311, 000 


1 Includes copper in transit from smelters in the United States to refineries thorein. 


Producers! (smelters and refineries) stocks of crude and refined 
copper dropped sharply in 1946, whereas fabricators’ inventories of 
refined, in process," and primary fabricated copper shapes gained; 
but industry stocks showed an over-all decline nonetheless. 

At the end of 1946 the Office of Metals Reserve held 92,758 tons of 
electrolytic and fire-refined copper in cathodes, shapes, and in 
process" copper, all of which was in the United States. The foregoing 
total represents & decrease of 84 percent from the 565,710 tons held at 
the end of 1945, a small part of which was in Canada. The foregoing 
stocks are upon an ownership basis and therefore duplicate, in part, 
stocks of refined and in process" copper reported by the refineries, 
which are on & B basis. e Yearbook of the American 
Bureau of Metal Statistics, 1946 (p. 7), gave Metals Reserve stocks as 
472,000 and 95,388 tons at the beginning and end of 1946. The last 
two figures apparently exclude the duplication mentioned. 


Stocks of copper in fabricators’ hands at end of year, 1942-46, in short tons 


vnnd par: ^ T 
Stocks of re- | , C283€5 0 Working  |Unfilled sales | “XCeSs $ 
refined cop- over orders 
fined copper! per from stocks to customers boo 
= producers 
1042. aod s EG 414, 668 135, 481 340, 547 613, 005 — 403, 403 
ö eee lOS 353, 948 90, 807 299, 796 — 320, 299 
1044. — oe EEN 334, 017 53, 538 289, 160 285, 654 — 187, 259 
LEE 375, 618 44, 100 268, 490 362, 436 — 211, 208 
. 408, 943 59, 421 286, 418 526, 628 —344, 702 


“Y Includes in-process metal and primary fabricated shapes. Also includes small quantities of refined 
copper held at refineries for fabricators’ account. 

Metal held by fabricators rose from 375,618 tons at the beginning 
of 1946 to 408,943 tons at the end. Unfilled sales to customers, how- 
ever, gained for the second successive year and were tbe largest since 
tbe peak year-end total of 613,005 tons at the end of 1942. The ex- 
cess of booked orders over stocks at the end of 1946, as a consequence, 
increased for the second successive year and was 344,702 tons, com- 
pared with 211,208 at the beginning of the year. 

Figures compiled by the Copper Institute show that domestic 
Stocks of refined, duty-frce Oppa increased from 76,512 tons at the 
end of 1945 to 80,832 tons at the end of 1946. Inventory data of the 
Copper Institute and tbe Bureau of Mines are on different bases and, 
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as a result, never agree. Under usual conditions the differences are 
due, in part, to somewhat different coverage and in part to use by 
the Copper Institute of an arbitrary method, based on tariff practice, 
in designating the copper as domestic or foreign metal. Copper pro- 
duced from foreign crude materials and held at refineries at the end 
of the year is included in Bureau of Mines inventory figures. 


PRICES 


Reports to the Bureau of Mines from copper-selling agencies indi- 
cate that 608,000 short tons of copper were delivered to domestic and 
foreign purchasers (excluding deliveries of foreign copper to the Office 
of Metals Reserve) in 1946 at an average price (f. o. b. refinery) of 
14.4 cents a pound, or 22 percent above the level prevailing for the 
years 1941-45. The averages for 1942-46 exclude bonuses paid for 
overquota outputs of individual mines, which were first applicable to 
February 1942 tonnages. The following table gives details covering 
bonus payments for 1943 to 1946. 


Salient statistics covering bonus payments ! of the Government, 1943-46 


1945 1946 
Per- Per- Per- 
Short tons cent of | Short tons cent of | Short tons|cent of | Short tons | cent of 
total total total 
Production: 
At ceiling price ; 722,791) 74.53 561,851} 72. 57 392, 828 65. 22 


—— — Lg | es U—ä—ä—ñ — | L————————————— |L————————— 
o ONES —Ä—ʒññññꝛĩꝛ Oe} El | Oe | e? 


At overceiling prices: 
oder Premium Price 
n— 
A quota only (17 cents 


—ͤ—ſ—m)Lz;x 2 — — 


2 98, 219| ? 16. 31 


8 pound)........... 2. 70 2, 917 3 87, 0600 2 14. 45 
3 24, 248] 34.02 
22. 76 202, 306 209, 527| 34. 78 
Metals Reserve mine 
eontracts........... 2.71 10,075| 1. 300 
Total overceiling pro- 
duetion. 25. 47 212, 381 209, 527| 34.78 
Total production... 100. 00 774, 232 602, 355| 100. 00 
Price Price 
per per 
Fenta cents) 


Payments: 
Under Premium Price 
Plan— 


A quota only........... 17. 00/$20, 230, 618} 17. 00/1 $13, 684, 190) ? 19. 59 
BSpecial................- 23.59| 3,198,357| 23.98| ?7,270,723| 1 21.18 
3 1, 559, 173| 3 22. 39 
17.78| 23, 428, 975] 17.79) 22,514,086) 15.70 
Metals Reserve mine con- 


—— e e ep en ep em er e ele e ees eg 


20.08} 2, 115, 033 


—— —— | eg —ü—ñ4——.— A 


——— 18.03| 25, 544, 908| 18.01, 22,514,086; 15.70 


production .. .....1........... 13. 5444. 13. 851. ........-.. 13. 83 


! From published and unpublished reports of the Office of Price Administration and the Office of Premium 
Price Plan for Copper, Lead, Zinc, and Manganese. D ber 

1 any octo ei A and 5 quotas and premium payments for November and Decem 
are not separable and are shown With footnote 3. 

3 Total “A” and “Special” quotas and premium payments for November and December; separation by 
kinds not available. 


1938066—48— —81 


474 MINERALS YEARBOOK, 1946 


Average monthly quoted prices of electrolytic copper for domestic and export 
shipments f. o. b. refineries, in the United States, 1945-46, in cents per 
poun 


Month 


Export 
f. o. b. 
refinery ? 


1 As reported by The American Meta! Market Co. 
3 As reported by Engineering and Mining Journal. 


Average yearly quoted prices of electrolytic copper for domestic and export 
shipments, f. o. b. refineries, in the United States and for spot copper at London, 
1937-46, in cents per pound 


1940 | 1941 | 1042 | 1943 | 1944 | 1945 | 1046 


Domestic f. o. b. refinery !....| 13.27 h ; 11.40 | 11.87 | 11.87 | 11.87 | 11.87 | 11.87 | 13.92 
Domestic f. o. b. refinery ?....| 13. 167| 10.000} 10. 965 11. 296! 11. 797 11.775) 11. 775| 11.775] 11. 775| 13.820 
Export f. o. b. refinery 2 13.018} 9.605) 10. 727| 10. 7700 10.901| 11. 684| 11. 700| 11. 700| 11. 700| 14.791 
London spot 31............... 13. 097 9. 912/410. 066) (!) (*) () ("n (3) (5 (8) 


1 As reported by The American Metal Market Co. 
3 As reported by Engineering and Mining Journal. 
3 Conversion of English quotations into American money based on average rates of exchange recorded by 
12 thereafter, London Metal Exchange dealin ded. 
verage for 8 months: r, London Me xchange gs suspen 
5 No quotations. See text for official maximum price changes. 


The ceiling price limitations, placed on copper by the Office of 
Price Administration effective August 12, 1941, after remaining un- 
changed for almost 5 years, were raised, effective June 3, 1946, from 
12 cents to 14% cents per pound (electrolytic delivered Connecticut 
Valley), contingent upon the completion of certain wage agreements. 
On July 1 began a period of uncertainty between the termination of 
the OPA and the signing on July 25 of a bill extending it, effective 
July 26. On November 10 all price controls on copper were removed, 
and in the resulting free market the price rose immediately to 17.5 
cents; by year end the price had advanced to 19.5 cents. 
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The Premium Price Plan, described in earlier chapters of this series, 
expired June 30, 1946, but was later extended to June 30, 1947, with 
benefits retroactive to the expiration date of thej earlier legislation. 
The accompanying table presents details of the, plan’s operations, 
1943-46. 

Official maximum prices in the London market were unchanged 
from December 18, 1939, at £62 per long ton for electrolytic copper 
until April 8, 1946, when it was raised £10 to £72; subsequently the 
price was boosted to £84, effective July 1, to £98, effective November 
13, and to £117, effective January 1, 1947, the upward movement 
being extended further in 1947. 


FOREIGN TRADE? 


The prewar movement of copper from producing to consuming 
centers was widely disrupted by the war. Before the war the United 
States, through its smelting, refining, and fabricating facilities, handled 
large quantities of foreign crude materials, which were subsequently 
exported in finished form for consumption abroad. Such copper was 
not subject to the United States import tax because the copper was 
not for ultimate consumption here. With the onset of World War II 
in 1939, United States needs for copper for its huge armament re- 
quirements absorbed all the copper that entered the country. The 
prewar flow was not resumed after the end of hostilities largely because 
of the enormous demand in the United States and the barriers to 
trade imposed by various governments. 


IMPORTS 


The unmanufactured copper entering the United States in each 
of the six classifications shown in the accompanying table declined 
in 1946 compared with 1945, and the total unmanufactured copper 
imports decreased over one-half. The decrease in unrefined black 
blister and converter copper, the second largest class in 1945, was 
small as compared with that in refined copper, with the result that 
this class was the most important source of imported copper in 1946. 
Much smaller imports from Africa accounted for the reduction. The 
sources of refined copper in ingots, plates, and bars in 1945, except 
the Union of South Africa, either sharply reduced shipments to the 
United States or sent nothing at all. Substantial shipments of 
regulus, black or coarse copper, and cement from Belgian Congo in 
1945 were not continued into 1946. Imports in ore, concentrates, 
old and scrap copper fit only for remanufacture, and scale:and clip- 
pings, though smaller in 1946 than 1945, did not constitute a principal 
source of imported copper in either year. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Copper (unmanufactured) imported into the United States, 1945-46, by countries, 
in short tons ! 


Regulus | Unreflned 
black or black 


Ore Concen- bli d er, At ont 
trates coarse cop- ster an in ingots per, fit only 
Country (copper per and converter ' | for remanu- 


plates, 


or bars facture, and 


(copper : 
content) Se cement copper in 


(copper |pigs or con- scale and 
content) | verter bars clippings 
| 
Australia. .................... (2) 102 i AA 137 
Belgian Congo: AAA 18, 084 29, 758 „eee 
Dir E 350 4, 579 ///; 8 
G VV 13, 117 450 2 76, 392 1, 186 
A E 7, 185 5. 1900 54, 855 384, 848d „„ 
Gb ĩðͤ K 8 216 pO PAN AAA AS 8 
A E A 8 % 
Mexleooĩ⁊ 121 7, 599 8 58, 8 all!! 14 
Mozambique; lo OR ²æn 1,665 e i-e 
Newfoundland and Labrador MAGS is See MEN NON e eu A 
Northern Rhodesia /.. 414 8 64, 374 285, 160 
9 a.u o uu Ä ĩ ces 983 3, 795 368 25,537 | | 6092 |..........-- 
Union of South Africa). 1 19 6,114] X 389 |... 
Other countries 3 F 53 
Total. ‚§‚ð—W. 8 8, 858 48, 632 19, 862 243, 101 1, 376 
1946 

n E ff; A 8 71 
Belgian Congo Jr et es AA Sed Lt 
Pi 88 /// õõã ]ĩ d y mmm 8 
Canada. occu ecu NEE 1 8, 353 10 ose ered 520 
fr AA 1, 279 2, 191 1 66, 867 37 
(Re EE é Ii VE RRR EE 
Ecuador. EE, A 444 2,931 oases 3 
Mexico 3, 242 5, 038 338 7. T8 
Newfoundland and Labrador 3.231 2. EEN, WEE 22 
Northern Rhodesia t.......... 2 S free 
FFI!!! A ce ut 99 3, 731 164 26, AA, eae STE 
DUT E, E EE, eased rr BEE 
Union of South Africa. .......|...........- 137 04 4, 297 32 
United K ingdoůuuùu |]. ...........|----.---.... e 63 
Other ooun tries 161 119 ) 8 358 
lc 4, 784 40, 061 732 192, 221 1. 106 


S Dae include copper imported for immediate consumption plus material entering the country under 


nd. 

3 Less than 1 ton. 

3 Refined copper credited to Portuguese Guinea and Angola by the U. S. Department of Commerce has 
been added to Belgiau Congo. 

4 ui es credited to Southern Rhodesia by the U. 8. Department of Commerce have been added to 
Northern Rhodesia. 


Copper (unmanufactured) imported! into the United States, 1942-48 


Year Short tons Year Short tons 


1 Data include copper imported for immediate consumption plus material entering country under bond. 


EXPORTS 


Much of the decline in copper exports in 1946 compared with 1945 
was accounted for in tbe decrease in wire shipments, particularly 
insulated wire and cable. Despite the fact that the reduction in 
shipments to Russia was large enough to account for most of the 
decrease in wire, the U. S. S. R. continued to be the destination for 
much of the exports in 1946, receiving 44 percent of the insulated wire 
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and cable. Exports of refined copper, which in 1946 resumed its 
prewar place as the most important class of copper exports, rose 
slightly in quantity and substantially in value in 1946 compared with 
1945. The United Kingdom—leading destination from 1941 to 1945 
inclusive—dropped to third place in 1946. France and Sweden occupied 
the first two places. There was little change in the quantity and 
value of plates and sheets exported, but exports of pipes and tubes 
decreased sharply in quantity and value. Exports of old copper and 
scrap increased greatly but remained a small item compared to the 
other classes. | 


Copper exported from the United States, 1942-46 


Ore, con- 
centrates 
S Refined 
composi- d Othe 
tion metal, | “OPPer and | Total (except “Other T Cope 
and | unre- | manulad. | copper manufactures") 1 Grand total 
* Der (copper tures 
content) 
Short tons 
1 0! 
191 “ 
il^ EE EE 
TEE EEN 
/r 


1 Weight not recorded. 
3 Less than 1 ton. 


Brass and bronze exported from the United States, 1945-46, by classes 


1946 1946 
Class 
Short tons Value 

Ingots c. See ³⁰Ü—ww 8 5,935 | $1, 517, 195 
Seer cda 421 82, 946 
Bars and ec... 8 8,662 | 3, 248, 471 
Plates and sheets 25,181 | 9, 287, 821 
Pipes and tubes 1,759 | 1,083,309 
Pipe ir aoe lidades 285 469, 933 
Plumbers’ brass goods 372 558, 702 
Wire of brass or bronge lessen 1,548 | 1,080, 242 
Brass wood scroẽw-r l.l lc s e conan , 117, 394 1 
Hinges and butts of brass or bronzte i 45,605 d 1 
Other hardware of brass or bronze , 285, 923 1 557,127 
Other brass or bronze manuſactures i 8, 271, 884 l 5, 039, 

TOA lessee A A dd GE 21,049, 515 |...........- 15, 120, 706 

1 Weight not recorded. 
Unmanufactured brass exported from the United States, 1942—46 
[Ingots, bars and rods, and plates and sheets] 
Year Short tons Value Value 

Är A A 74,129 $27, 860, 957194. $11, 833, 013 
TORT. aos 94, 617 36, 347,655 || 194 8, 990 3, 857, 117 


EE 128, 852 46, 610, 439 
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Copper sulfate (blue vitriol) exported from the United States, 1942-48 


Year Short tons Short tons Value 
ipo EEN 35,082 | $8, 443, 92219455. 34, 967 $3, 419, 332 


1943....................| 90,367 | 3,074,068 || 1946.................... 41, 345 4, 076, 850 
28, 922 


WORLD REVIEW 


The sharp decline in world production of copper in 1946 was due 
largely to labor strikes, accompanied by a labor shortage, in the United 
States, causing & 21-percent drop in domestic mine output; but labor 
problems elsewhere and shortages of coal and hydroelectric power in 
some countries were contributory factors, as shown by the accompany- 
ing discussion. 


World mine production of copper, 1940-46, in metric tons 
[Compiled by B. B. Mitchell] 


Country 1940 1041 1942 1943 1044 1945 1946 


North America: 
Cansüda.... elc. ela c os epc 297, 371 291, 802 273, 815 260, 900 248, 145 215, 410 168, 321 
ud 10, 500 9, 838 1 8,916 6, 405 6, 584 9, 067 11, 321 
Merico..................... 37, 602 48, 716 51, 379 49, 774 41, 302 61, 680 61, 054 
Newfoundland............. 9, 426 6, 651 666 5, 669 5, 021 4, 693 4, 458 
tal. ess: 796, 582} 869,214)  979,811|  989,508| 8882, 277|  701,154| 552,234 
ll! sauve 1, 151, 481| 1, 226, 221| 1,319, 587 1, 312, 316} 1, 183,320] 992, 010 707, 388 
South America: 
Bolivia WEE 6, 660 7, 274 6, 376 6,011 6, 170 6, 097 6, 127 
Gil... 888 352,010} 465, 467] 489,158) 509, 3788 408, 520 446, 308 360, 935 
Ecuador 2½½ 1, 462 , 209 1, 587 4, 418 3, 720 3, 289 2, 699 
EE Aere , 965 36, 822 35, 332 33, 407 32, 396 31, 916 24, 592 
Total.. EEN 404, 097 512 772  532,453| 553, 2144 540, 806]  487,700| 304,353 
Europe: 
Austria 20 (3) 982 1, 365 1, 500 320 
Bulgaria................... 560 (2) 3 (3) 3 3 (3) 
mana 15, 355 16, 627 16, 102 16, 363 15, 841 14, 978 17, 599 
Kran eelerer 644 317 149 E A 
German 30, 000 24, 000 23, 000 21, 600 23, 500 6 14, 970 
unge? 450 990 980 910 4 750 3 
Italy EEN 4, 536 4, 808 1, 996 1 O05) ne coca eed las Sale cee 3 
Norway: 15, 529 17. 988 15, 471 16, 248 14, 462 5, 203 3 
Spain . 13, 000 9, 10, 700 11, 100 11, 000 8, 300 8, 600 
Sweden 9, 490 13, 390 18, 056 17. 832 16. 121 14, 926 16, 329 
U. 8. 8. R. 7 1 .. 157, 000 ; 160, 000 130, 000 130, 000 160, 000 e) 
Yugoslavia 5............... 42, 951 ; 32, 000 21, 22, 700 (3) 3 
Not. 289, 535| 271, 000 280, 000 245, 000 236, 500 (223, 000 (3) 
Asia: 
China 209 1, 590 1. 255 1. 146 1, 030 623 047 
Cyprus BEE 6, 0401... .......]-.---.--.. 5,177 1 
Formosa 6, 238 5, 621 5,067 6, 020 3, 085 Q) 3) 
India and Burma 1......... 14, 000 13, 000 13, 000 12, 000 11, 000 11, 000 3 
Japan 1073, 930 1077, 043| 10 83,058) 1094, 7 10 86, 842; 11 17, 496 17,173 
Netherlands Ind ies Q). 60 60 3 
Philippines, Republic of... 9, 259 4 9, 900 (2) (3) (3) CH O A 
559.4 eebe 8, 754 10, 507 8, 257 10, 000 11, 050 $9,800; *10,050 
A (5) (0 C) C) (7) Y) (7) 
TOU. docs 120, 490  117,700| *122,000| ( 140, 000 4 120, 000 (3) (3) 


See footnotes at end of table. 


480 


MINERALS YEARBOOK, 1946 


World mine production of copper, 1940—46, in metric tons—Continued 


Country 1940 1941 1942 1943 1944 1945 1946 
Africa: 
Aer (5 (3) (3) „ 
Belgian Congot 148,829 | 162,167 | 165,938 | 156,859 | 165,484 | 160, 200 143, 885 
French Morocco 22 1 218 170 240 
Northern Rhodesia $.._._.... 268,605 | 231,917 | 250,564 | 255,027 | 224,397 | 197,192 185, 472 
South-West Africa......... ], 485 (3) 1, 600 5, 000 E (E, hee eeu de 
Union of South Africa...... 14, 335 20, 738 24, 583 22, 731 22, 869 24, 016 26, 980 
431, 276 | 4 416,000 | 442,952 | 439, 831 | 1 418, 000 381, 654 356. 577 
Australia...................... 20, 037 21, 194 20, 729 24. 716 28, 506 24, 914 18, 040 
World total.............. 2, 416, 916 |2, 564, 887 2, 718, 000 2, 715, 000 2,527,000 42,150,000 | 1,860,000 
3 Copper content of exports. 
? United States imports. 
$ Data not available; estimate by authors of chapter included in total. 
* Approximate production. 
5 January to June, inclusive. 
* According to Yearbook of American Bureau of Metal Statistics. 
Output from U. 8. 8. R. in Asia included with U. S. S. R. in Europe. 
! Smelter product. 
* Data represent areas designated as Free China during the period of Japanese occupation. 
1? Preliminary data for fiscal year ended March 31 of year following that stated. 
11 April to September, inclusive. 
World smelter production of copper, 1940-46, in metric tons 
[Compiled by B. B. Mitchell] 
Country 1940 1941 1942 1943 1944 1945 1946 
North America: 

ht EE 1 256, 204| 1254, 489 1244,040| 1232, 740| 1 224, 049 200. 095 151.499 
Mexico 3), 252 40, 914 44,729 43,013 32, 971 53, 7 52, 371 
United States 2222. 922, 364| 1,015, 3460 1, 111, 458) 1, 103, 918] 1,022, 382 784, 173 502. 229 

KEEN 1, 209, 910! 1, 310, 749| 1, 400, 227 1, 379. 671] 1, 279, 405) 1,037,555] 796, 099 

South America: 

FFC 336, 861] 453, 594] 477, 733] 489, 320 489,906} 440,289! 358, 603 
H ccc. v:: y IA 4. 030 3, 708 3, 285 2. 659 
POPU neu Diss 33, 678 28, 289 29, 473 28, 215 26, 885 25, 639 19, 703 

"Total... oii See 370, 539 481, 883 507, 206 521, 565 520, 502 469, 213 380. 965 

Europe: A 
AUSITIS se Sos A 2, 136 2, 517 2, 761 §, 711 6, 051 1, 454] .......... 
Belgium ... 28, 660 15, 820 16, 950 18, 320 4, 3100 (5 
Finale 10, 862 8, 783 13, 263 15, 535 6, 756 13, 686 18, 960 
Pee 932 659 407 404 122 6, 213 9, 696 
Germany ). 49, 100 44, 400 38, 300 31. 300 24, 000 19, 050 
Iii. 2, 439 2, 917 898 1,432]... 4s v land (3) 
Nor wp 6, 730 5, 017 4, 597 2, 014 937 1, 692 7, 501 
ET EC d EE 25 124 46 70 (5) (5) ) 

on Ae 9, 422 8, 000  11,500|  10,952| 10,891 6, 268 8, 147 
Seilen 12. 468 11, 879 15, 147 15, 938 15, 062 18, 249 16, 385 
EE 8.8. RK E 157,000} 160, 000 160, 000 130, 000 130, 000 160,000 P. 
Yugoslavia................. 42, 951 , 000 32, 000 27, 000 22. 100 (3) 4) 

'(Fotül.... 5 322, 725 284, 016 295, 959 258, 676 220, 900} 7 248, 000 (6) 

Asi 

Sina ³ 2, 269 1. 590 1. 255 1, 146 1, 030 623 7 

IM essences nee 6, 757 6, 116 5, 968 6, 198 5, 522 6, 096 6, 412 

FMC 105, 295 100,526! 102, 062 119, 8588 102, 352 26. 871 (5) 

S , 206 3, 806 4, 330 4, 554 5, 193 11 426 1 161 

IF 8. 754 10, 427 8. 242 9, 715 11. 404 9, 800 10, 050 

U. 8. S. R (*) (5) (8) (8) oi (*) (*) 
C 126, 2810 122. 465 121. 857 141, 471 125, 801 744. 500 7 18, 000 


See footnotes at end of table. 
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World smelter production of copper, 1940-48, in metric tons— Continued 


Country 1940 1941 1942 1943 1944 1945 1946 

Africa: 
Belgian Congo 148, 829 162, 167 165, 938 156, 850 165, 484 160, 200 143, 885 
Northern Rhodesia........ 266, 605 231, 917 250, 564 255, 027 224, 397 197, 192 185, 472 
Union of South Africa 17, 024 19, 062 23, 877 22, 150 22, 397 23, 065 26, 723 
432, 458 414, 046 440, 379 434, 027 412, 278 381, 057 356, 080 
Australia.. VE 18, 432 22, 016 25, 004 20, 785 20, 217 20, 827 19, 140 
World total.............. 2, 480, 345| 2, 635, 175| 2, 790, 632; 2, 756, 195 2, 579, 103| 72, 200, 000 71,835,000 


! Copper content of blister produced. 

2 Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores only, 
exclusive of scrap, was as follows: 1940, 824,703 tons; 1941, 876,401; 1942, 987, 004; 1943, 991,492; 1944, 910,245; 
1945, 710,073; 1946, 543.996. The diversion during the war of Belgian Congo matte from its previous destina- 
1915 Belgium, for resmelting in the United States resulted in some duplication. The movement ended in 


3 United States imports. 

* Figures represent blister copper only. Belgium reports a large output of refined copper which is not in- 
cluded above as it is believed produced principally from crude copper from Belgian Congo and would there- 
fore duplicate output reported under the latter country. 

t Data not available; estimate by authors of chapter included in total. 

Exclusive of material from scrap. 

? Approximate production. 

$ Output from U. S. S. R in Asia included with U. S. S. R. in Europe. 

* Data represent areas designated as Free China during the period of Japanese occupation. 

10 Preliminary data for fiscal year ended Mar. 31 of year following that stated. 

1! South Korea only. 


Austria.—Chief copper deposits in Austria are at Mitterberg, 
Salzburg.: The only electrolytic refinery in Austria is at Brixlegg in 
the Tyrol. This plant has a reported capacity of 3,500 tons a year. 
Owing to heavy damages to equipment the plant did not operate in 
1946 but was expected to resume in the spring of 1947. 

Belgian Congo.—As was the case in the other chief copper-producing 
countries, output of copper declined in Belgian Congo in 1946. Except 
for Northern Rhodesia, where production fell only 6 percent, Belgian 
Congo's drop of 10 percent was the smallest decline among the main 
producers; 143,885 metric tons were produced in 1946 compared with 
160,200 tons in 1945. The rate of output in the first half of the year, 
13,000 tons, was only a little below the monthly average for 1945, but 
the rate in the latter half of the year was 18 percent less than tbe 1945 
average. The drop in the second half of 1946 was due to shortages of 
hydraulic power and coal. Shipments of copper to Belgium, inter- 
rupted since 1940, were resumed in January 1945, according to 
information released at the annual meeting of Union Miniére du Haut 
Katanga. The 1945 production, however, was sold chiefly to the 
United States Government. The British Government ceased pur- 
chases at the end of January 1945, when its contract terminated. 
Aggregate shipments to England in 5 war years exceeded 700,000 tons. 
At the end of 1945 all copper produced, as before the war, was going 
to Belgium and other European countries for direct delivery to buyers. 
Shipments to the United States ended in December 1945, although a 
quantity of unrefined copper, probably in transit at the year end, was 
recorded in United States imports for January, 1946. This series of 
reports has not previously reported the construction of a fire-refining 
plant at Lumbashi, Belgian Congo, completed in 1945. A series of 


3 Bureau of Mines, Mineral Trade Notes: Vol. 24, No. 5, May 1047, p. 5. 
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articles? describing the operations of Union Miniére du Haut Katanga 
was published in 1945. 

Belgium.—The February 4, 1947, issue of The Metal Bulletin 
(London) stated that the Oolen electrolytic copper refinery was work- 
ing at virtually full capacity, using mainly Katanga blister. Capacity 
was said to be about 10,000 metric tons a month, and about 2,000 
tons were reported scheduled to go to the British Ministry of Supply. 
At the annual meeting of the Société General Metallursique de 
Hoboken it was reported that its Oolen plant had attained a normal 
rate of production, but that its Hoboken plant was operating at only 
a fraction of capacity because necessary crude materials for economic 
operation were unavailable. 

Canada.—The year 1946 witnessed the smallest output of copper 
in Canada since 1934. The total was 22 percent less than in 1945 
and 43 percent below the all-time peak in 1940; the decline has been 
uninterrupted since the peak year. The demand for nickel is a strong 
factor in determining the rate of copper production in Canada, inas- 
much as the International Nickel Co. of Canada, Ltd., chief copper 
poe in the country, is the world’s largest producer of 1 

he 1946 company report to stockholders stated that deliveries of 
nickel early in the year were curtailed by strikes in the major nickel- 
consuming industries. Zinc, gold, and silver are likewise important 
constituents in the ores of other large copper producers and play a 
part in determining the copper production of Canada. Producers in 
Canada continued to experience difficulties in obtaining a sufficient 
labor force in 1947 and also suffered from labor strikes, although to a 
much less extent than United States operators. Output in the last 
quarter of 1946 was little higher than m the first quarter, despite a 
marked gain at the International Nickel property, because of a strike 
at the property of Noranda Mines, Ltd. 

The British Ministry of Supply contracted for most of Canada’s 
exportable copper in 1946. Recording to reports‘ the Ministry 
purchased 140,000 short tons (said to be 75 percent of the exportable 
surplus) for 1947 delivery. The report stated that half of the tonnage 
was to be priced on the Engineering and Mining Journal daily average 
quotation for export copper f. a. s. Atlantic ports for the 6 calendar 
months prior to shipment. Of the remaining half, that part shipped 
in the first two quarters would be on the basis of 17.5 cents f. a. s. 
Atlantic ports, and agreement was to be reached subsequently re- 
pene the remainder. Canadian manufacturers who use copper, 
ead, and zinc were favored by the price situation in Canada in 1946. 
By late November the controlled price for copper was about 6 cents 
under the “world”? price of 17% cents. Primary producers could 
export copper only after meeting domestic requirements. In Novem- 
ber the Canadian Prices Board made arrangements whereby primary 
producers would participate in profits on manufactured metal articles 
sold in export markets. The official Canadian price for copper, 
delivered Toronto and Montreal, was increased from 11.5 cents a 


3 South African Mining and Engineering Jour., Union Minière du Haut Katanga, A Review of Its 
Mining Activities, Pt. I: Vol. 56, No. 2723, Apr. 21, 1945, p. 161. 


How the Various Ores are Treated, Pt. II: Vol. 56, No. 2724, Apr. 28, 1945, p. 185. 
Solving the Native Labour Problem, Pt. III: Vol. 56, No. 2725, May 5, 1945, p. 209. 


! Metal Bulletin, No. 8148, Nov. 26, 1946, p. 4; and others. 


COPPER 483 


pound to 16.625 cents on January 22, 1947. The United States export 
price at that time was 19.925 cents f. o. b. Atlantic seaboard refinery. 


Copper produced (mine output) in Canada, 1942-46, by Provinces, in short tons 


Province 


British Columbia.......................... , 21, 111 
o A os 8 


More than half of Canada’s copper production usually comes 
from the nickel-copper ores of the Sudbury district, Ontario, but in 
1946 the proportion dropped to 48 percent. International Nickel, 
as already mentioned, was as usual the largest copper producer in 
Canada. Mining and smelting operations were at abot 50 percent 
capacity in the first half of the year; they were increased in September 
and by the end of the year were up to 75 percent of the maximum 
wartime production. Copper sales totaled 74,889 short tons in 
1946 compared with 107,862 tons in 1945 and 132,356 tons in 1944. 
Proved ore reserves at the year end stood at 217,142,000 short tons 
containing 6,861,000 tons of nickel-copper. Ore mined totaled 
7,736,334 tons in 1946 compared with an annual average of 11,453,154 
tons in 1943—45 and of 5,321,634 in 1936-38. The operations of the 
International Nickel Co., of Canada, Ltd., were described’ in consid- 
erable detail in 1946. The Falconbridge Nickel Mines, Ltd., the 
other important producer in Ontario, hoisted 488,117 tons of ore 
and produced 2,845 tons of copper and 5,018 tons of nickel. Ore 
reserves were increased during the year and were estimated to be 
8,296,500 tons containing 1.63 percent nickel and 0.85 percent copper 
at the year end. 

Quebec as usual ranked second in production, copper coming from 
copper-gold, copper-zinc, and copper-pyrites ores in the western 
part of the Province. Noranda Mines, Ltd., is the outstanding 
producer in Quebec. A total of 953,437 tons of ore was hoisted at 
the Horne mine in 1946; 562,034 tons were milled, and 500,625 tons 
of ore and concentrates were smelted. The smelter treated 250,226 
tons of custom material in addition. Copper output for the Horne 
mine was 13,763 tons of a total smelter output of 35,189 tons. In 
addition to copper, the Horne mine produced 155,197 ounces of gold 
and 317,997 ounces of silver. Developed ore reserves above the 
2,975-foot level at the end of the year were 4,960,000 tons of sulfide 
ore averaging 7.14 percent copper, 14,692,000 tons of sulfide ore 
containing 0.67 percent copper, and some siliceous fluxing ore. 
Mining and smelting ceased on November 21 owing to a labor strike 
that continued into early 1947. The shortage of underground workmen 
reduced output of ore by Normetal Mining Corp., Ltd., to 511 tons 
a day, the smallest since 1940. At the end of 1946 ore reserves were 


5 Canadian Mining Journal, vol. 67, No. 5, May 1946, pp. 305-554. 
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estimated at 1,716,000 tons of ore, containing 3.68 percent copper 
and 7.28 percent zinc. Waite Amulet Mines, Ltd., treated 427,000 
tons of ore in 1946 and at the end of the year had, with its subsidiary, 
2,100,000 tons in reserve, compared with 2,500,000 at the end of 1945, 
no new ore having been discovered. Canadian Copper Refiners, Ltd., 
controlled by Noranda, produced 78,000 tons of copper in 1946. 

The Hudson Bay Mining & Smelting Co., Ltd. (Flin Flon mine), 
and Sherritt Gordon Mines, Ltd., supply the copper output of 
Manitoba and Saskatchewan. A total of 1,837,472 tons of ore, 
averaging 2.39 percent copper and 5.0 percent zinc, was mined and 
milled at the Hudson Bay property. The smelter treated 387,477 
tons of Hudson Bay concentrate and ore and 45,565 tons of custom 
concentrates. Production of refined metals for company account 
included 39,792 tons of copper, 141,486 ounces of gold, and 1,823,210 
ounces of silver. At the Sberritt Gordon Mines, Ltd., property 
558,836 tons of ore were milled (646,092 tons in 1945) and 10,774 
tons of copper, 6,185 ounces of gold, 196,545 ounces of silver, and 
17,291 tons of zinc concentrate produced. Exhaustion of the mine 
at Sherridon was reported by the company to be near, the East 
mine out of ore by the end of the year, and the West ore body down 
to 1,368,000 tons, averaging 2.60 percent copper and 2.12 percent 
zinc. Production of ore totaled 558,836 tons and of copper 10,774 
tons in 1946. A total of 74,798 feet of diamond drilling was done 
on the company’s nickel-copper property at Lynn Lake, 120 miles 
north of Sherridon. This ore body was estimated to contain 4,974,000 
tons of ore, averaging 1.18 percent nickel and 0.60 percent copper, 
above the 1,000-foot Jed Sherridon equipment will be moved to 
Lynn Lake as exhaustion of the West mine is reached and as required 
for equipping the new property. 

Chief 1 of copper in British Columbia are the Granby 
Consolidated Mining, Smelting & Power Co., Ltd., and Britannia 
Mining & Smelting Co., Ltd. 

Exports in 1946 (comparison with 1945 in parentheses) were 
101,414 (129,349) short tons of copper ingots, bars, and billets, 15,916 
(7,281) tons of rods, strips, sheet, and tubing, 17,628 (19,295) tons of 
copper in ores, matte, regulus, etc., and 1,230 (1,438) tons of copper, 
old and scrap. 

Chile.—Mine production of copper dropped 19 percent in 1946, 
from 446,398 metric tons in 1945 to 360,935 tons, and was the smallest 
since 1940. A 5-week labor strike at the Chuquicamata mine of the 
Chile Exploration Co., ending late in June, and one at the Braden 
mine of the Kennecott Copper Corp., beginning late in September and 
settled in December, were the principal deterrents to capacity oper- 
ations, but other strikes lasting a few days each and a serious shortage 
of water at Braden were added adverse factors. The Kennecott Cop- 
per Corp. commented on the situation as follows: 

* * * The new government which came into office on November 8 directed 
such great pressure against the company that it finally agreed to the arbitration of 
a number of points involved in the dispute. Production was resumed on Decem- 
ber 11. The Arbiter's award, handed down on December 27, granted wage in- 
creases, additional vacation allowances, and certain changes in working regula- 
tions. As a result of the award and the agreements made earlier with the unions 


at the smelter, power plants and shops, wages at the end of December were approxi- 
mately 22 percent higher than in June. 
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Loss of copper production from this prolonged strike and several others of a 
few days’ duration was augmented by an acute water shortage resulting from a 
subnormal snowfall in 1945 followed by practically no snow at all during the 
Chilean winter of 1946. This unusual weather condition reduced the water 
available for hydro-electric power and concentrator operations throughout the 
year and will likewise adversely affect output in the first half of 1947. As com- 

ared with 1945, there was a decrease of 3,308,888 tons in the ore milled, the 1946 

gure being 5,384,408 tons assaying 2.133 percent copper. Smelter production 
totaled 187,449,600 pounds, a decrease of 142,348,478 from that of the previous 
year. 

The Chuquicamata mine of the Chile Exploration Co. and the 
Andes mine of the Andes Copper Mining Co., subsidiaries of the Ana- 
conda Copper Mining Co., produced 231,926 short (210,399 metric) 
and 69,509 (63,057 metric) tons, respectively, in 1946, decreases from 
261,929 (237,617 metric) and 70,311 (63,785 metric) tons, respectively, 
in 1945. 

The custom smelters at Chagres and Natalga were closed duri 
the entire year, and very little production was contributed by sma 
mines following cancellation of the United States Commercial Co. 
contracts in 1945. 

Exports of the chief copper classes, by countries, are shown below 
in metric tons: 


Standard 
(furnace 
Electrolytic refined) 
United States 80, 812 88, 430 
Great Britains 46, 363 23, 772 
TEE 27, 986 9, 449 
KK 24, 967 8, 297 
o ³·˙ » 17, 630 1, 
Ae si ecl A E A 9, 066 
A O 7, 649 3, 250 
Netherland 6, 61! 
III. ³ð u ĩð LC on % JJ EA 
stell ie EE 2020 ¿luis 
Czechoslovakia 271 2 J|. 
Switzerland 1, 954 2, 647 
Merge eds eetcemeews 1,798 2a- 
e 354 | | ...... 
Cli AR eee end Ed NÉ 219 |  ...... 
ee 101 101 
(ö ͥ³˙·¹äW—‚— eee eeu wees 2i. usc 
A ead 430 
% ³ow¹⁰¹ꝛꝛꝛ A E 190 
.. ĩ³ A 235, 845 138, 166 


Exports of concentrates in 1946 were 3, 367 tons, all of which went 
to the United States. 

Finland.— The report of this series for 1945 pointed out that the 
capacity of the Outokumpu Copper Co. was recently enlarged by the 
construction of a modern smelting works at Harjavalta. Owing to 
the fact that the 12, 000-ton smelter at Imatra was within range of 
artillery fire, it was shut at the beginning of July 1944.“ All loose 
machinery was moved westward to Harjavalta and the capacity of 
the new plant increased to 24,000 tons. First copper was poured 
January 7, 1945, 5 months after the beginning of the construction, 
in smelter buildings without walls or roof and during freezing weather. 


* Bryk, P., Levanto, K. I., Makinen, Eero, and Ryselin, John, Outokumpu's Copper Smelter Doubles 
Output During War: Eng. and Min. Jour., vol. 148, No. 1, January 1947, pp. 68-72. 
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The discovery of the Outokumpu ore in 1910 and the development of 
the property to a completely integrated concern with electrolytic 
copper and nickel refineries, rolling mill, and plant for the manufac- 
ture of tubes, rods, and profiles are described in the article cited. 
Ore reserves were said to be 17,000,000 tons averaging 3.5 percent 
copper. Ore reserves of the Ylojarvi mine, discovered in 1937 and 
also under ownership of the Outokumpu Co., were said not yet to be 
well-defined, but were estimated at 800,000 tons averaging 1 percent 
copper. 

Germany.—The war operation of German smelting and refining 
plants is indicated in the following tables. 


Smelter production of copper in Germany from ore, 1940-44 (yearly average) 


Occupation zone and plant Metric tons ! 
American: 
Kurhessische Kupferschieferbergbau, Richelsdorf, Sontra (Kreis Rotenburg) 2 8, 000 
British: 
Norddeutsche Affinerle, Hamburg 16, 500 
Kupferhütte Ertel, Bieber & Co., Hambur gn 1, 000 
Hochofenwerk Lübeck, Herrenwyk........................ eee le ee eee eee 3 1, 500 
Unterharzer Berg- und Hüttenwerke, Oker..............................- LL c e l.llll.-. 1, 000 
pups rp ud Niedermarsberg, Niedermars berg 700 
Duisburger Kupferhütte, Duisburg... nn 2, 500 
Total British: EE 23, 200 
Russian: 
Mansfeldscher Kupferschieferbergbau A. G., Eisleben. 
Mansfeldscher Kupferschieferbergbau A. G., Hettsteaddk᷑e .. 18, 000 
Mansfeldscher Kupferschieferbergbau A. G., Helbra 
Hochofenwerk Lübeck A. G., Kratzeieck l.l lll l.l cll lle lll lel. @) 
Metalibütte, E MAA —ʃ ges 
KOCHT EE 18, 000 


JPartly estimated. 
3 Production of copper matte, which is included also in the figures of Mansfeld. 
3 Data for plant at Kratzwieck (Russian zone) included with plant at Herrenwyk (British zone). 


Refinery production of copper in Germany, 1940-44 (yearly average) 


Metric tons! 
Occupation zone and plant SSS ——— 
Electrolytic | Fire refined 


British: 
Hochofenwerk Lübeck A. G., Herrenwyk..............-------.----------- 3,000 |. eoe ase cun 
Norddeutsche Affinerie, Hamburg...................... Lll ll lll ee eee ee 71, 000 500 
Zinnwerke Wilhelmsburg G. m. b. H., Hamburg-Wilhelmsburg........... 3 12, 000 3 800 
Unterharzer Berg- und Huttenwerke, Oker 2, 000" E 
Kupferbergbau Niedermarsberg, Niedermarsberg/W estf. ll 
Hüttenwerke Kayser A. G., Lünen 2 15, 000 Q) 
Metallbütte Kall, Ef EE lia id 
Total ihn,, ³ 8 103, 000 1. 300 
Bots ke K A. G., Oranienb 
ttenwerke Kayser A. G., Oranienburg 
Hüttenwerke Kayser A. G., Niederschónewelde. e ? 20, 000 00 
Kupferwerk Ilsenburg A. G., W FFC 5. 000 3, 000 
Mansfelder Kupferschieferbergbau A. y Hettstedt, 8 2 30, 000 3 3, 700 
Staatl. Hütten- u. Blaufarbenwerke, Freiberg / Sa  300]|............--.- 
Hüttenwerke Tempelhof A. Meyer, Berlin... 
Metallhütte, Berlin-Lichtenberg. ll 
Total Rümldn: e occ ou r ee eS ee t dd 8 55, 300 6, 700 
oe M 158, 300 8, 000 


! Partly estimated. 
? Production of electrolytic copper includes some fire-refined copper delivered in electrolytic quality. 
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A long list of German nonferrous smelters and refineries were 
declared by the Allied occupation autborities as available for repara- 
tions. The following copper plants were listed as surplus to tbe 
authorized M level and available for reparation or destruction: 


Norddeutsche Affinerie, Hamburg: 

Producer of electrolytic copper, lead, tin, nickel, bismuth, silver, gold, metallic 
powders, sulphate of copper, and arsenic. Annual capacity (tons): Copper, 
90,000; lead, 12,000; nickel, 400; bismuth, 120. 

(NoTE.—Copper smelter—capacity 40,000 tons—is to be retained.) 

Zinnewerke Wilhelmsburg, Hamburg: 
Copper and tin smelter. Capacity (tons): Copper, 48,000 annually; tin and 
byproducts 14,400. 
Kupferhutte Ertel Bieber, Hamburg: 
Copper precipitate, zinc oxide, iron concentrates. Annual capacity (tons): 
opper ne 2,000; zinc oxide, 2,000; iron concentrates, 100,000. 
Metallhutte Kall, G. m. b. H., Kall (Eifel): 

Copper, copper oxides, copper alloys. Capacity (tons): Copper, 6,000; oxides, 
4,000; alloys, 4,800. 

Of the 85 nonferrous metal smelting, refining, and fabricating plants 
shown in a subsequent report,’ 26 listed copper as principal or sub- 
sidiary product, and 12 additional ones listed nonferrous materials 
without specification. 

Many reports describing Germany's industrial plants and processes 
have been issued, a number ? of which relate to copper mining, reduc- 
tion, or fabrication. 

Northern Rhodesia.—Production of copper was affected adversely 
by labor problems and inadequate supplies of coal, but the total for 
1946 was only 6 percent below that for 1945 although 30 percent less 
than the all-time peak in 1940. "The four big copper producers in 
Northern Rhodesia—Mufulira, Nchanga, Rhokana, and Roan An- 
telope—were closed for more than a month during 1946 by a strike 
of skilled workers beginning July 15. The union agreed to accept 
arbitration and the strikers returned to work August 21, but it was 
the end of October before arbitration proceedings were completed. 
Inadequate rail facilities led to coal shortages from time to time during 
the year and further restricted copper production. Rhodesian pro- 
duction for 1946 was contracted largely to the British Ministry of 
Supply. A significant event during 1946 was the formation of a com- 

any to take over and expand Rhodesian refining facilities. The 

hodesia Copper Refineries, Ltd., was formed by Rhokana Corp., 
Ltd., and Nchanga Consolidated Copper Mines, Ltd., in the latter 

? Foreign Commerce Weekly, Reparations Developments: Vol. 25, No. 2, Oct. 12, 1946, pp. 40-41. 

! British Intelligence Ohjectives Subcommittee Final Reports: 

Mannox, F. C. and Miller, H. J., Copper Smelting and Refining, Together With Related Metallurgical 
Activities at Nord Deutsche Affinerie, Hamburg: No. 26, July-August 1945, 21 pp. 


ykes, J., German Brass and Copper Wire: No. 264, Aug. 1, 1946, 21 pp. 
Myers, H. M., and others, Rolled Nonferrous Metals Industries in Germany: No. 402, December 19045, 


pp. 
Davey, C. F., and others, Manufacture of Sulfate of Copper in Germany: No. 448, undated, 7 pp. 
Stewart, D. A., Copper and Copper Base Alloy Tube Manufacture in Germany: No. 495, December 1945, 


52 pp. 

Levy, 8. I., Extraction of Copper and Other Metals From Pyrites Cinder: No. 496, March 1946, 24 pp. 
é Office of Military Government for Germany (US) Fiat Final Reports (published by U. S. Department of 

ommerce): 

Phillips, Albert J., Copper, Lead, Zinc, Tin and Antimony Smelting and Refining in Northwestern 
Germany: No. 229, Óct. 2, 1945, 47 pp. 

Rouse, Edwin W., Nonferrous Metal Rolling Mill Practice in Germany: No. 406, Jan. 2, 1946, 30 D ad 

Aitkenhead, William C., Nonferrous Metal Production Processes in the Hamburg District: No. 829, 
Tuae nb hed int "Ii Objectives Sub ittee ite 

ombined Intelligence ectives Subcomm m: " 

Hall, Herbert H. and Kemp, James T., Mansfeldscher Kupperschieferbergbau, A. G., Eisleben, Germany: 

Item 21, June 24-25, 1945, 10 pp. 
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part of the year to purchase the refinery at Nkana from Rhokana and 
arrange to duplicate the plant immediately. The proposed extension 
will permit the refining of the entire estimated output of the forming 
companies up to the end of 1951. A further extension may be needed 
to refine the increased output from the Nchanga mine to become effec- 
tive about 1952. The projected doubling of the plant would result 
in a refinery capacity of close to 140,000 short tons of electrolytic 
copper a year. 

At the Roan Antelope mine 2,624,900 short tons of ore containing 
2.59 percent copper were mined in the fiscal year ended June 30, 1946, 
or almost exactly the same as in the preceding 12 months. Ore 
reserves at the end of June were estimated as 100,316,041 tons aver- 
aging 3.28 percent copper. Ore handling at Roan Antelope was 
recently described.? 

The Rhokana Corp., Ltd., produced 99,250 short tons of copper in 
the fiscal year ended June 30, 1946, compared with 107,597 tons in 
1945. Of the 1946 total, 10,618 tons were Nkana blister, 21,784 tons 
were Nchanga blister, and 66,848 tons were Nkana electrolytic, com- 
pared with 20,001, 17,976, and 69,620 tons, respectively, in 1945. 
Ore reserves at the end of June 1946 totaled in the Nkana north ore 
body 23,957,700 short tons containing 3.34 percent copper, in the 
Nkana south ore body 20,165,000 tons containing 2.78 percent copper, 
and in the Mindola ore body 58,272,900 tons containing 3.68 percent 
copper. 

The Nchanga Consolidated Copper Co. mined 561,084 short tons 
in the fiscal year ended March 31, 1946, and milled 558,300 tons con- 
taining 4.59 percent copper, of which 2.29 percent was in the form of 
oxide and 2.30 percent in the form of sulfide. Production capacity 
was raised to 30,000 short tons April 1, 1946. Sulfide concentrates 
will continue to be treated by Rhokana, and the carbonate concen- 
trates will be treated in a backing plant to be built at Nchanga. Ore 
reserves were estimated as 141,117,000 tons. 

Mufulira Copper Mines produced 56,045 short tons of copper in the 
fiscal year ended June 30, 1946, compared with 65,268 tons in the 
preceding year. "Total ore reserves were 136,557,000 tons averaging 
3.83 percent copper compared with an annual milling rate of less than 
2,000,000 tons. 

United Kingdom.—The United Kingdom easily ranked as the 
second-most important copper-consuming country in the world again 
in 1946. Figures released by the British Non-Ferrous Metals Feder- 
ation indicate that 493,716 long tons of copper were consumed in 1946, 
of which 325,409 tons were virgin metal and 168,307 tons copper 
contained in scrap. These figures compare with 461,531, 288,613, 
and 172,918 tons, respectively, in 1945. Stocks of virgin mctal were 
92,300 tons at the end of 1946 compared with 123,100 tons at the be- 
ginning of the year. 

The British Ministry of Supply continued bulk purchasing in 1946, 
taking preponderant shares of the copper exported from Northern 
Rhodesia and Canada, as well as smaller proportions from Belgian 


* Goldick, M. R., Ore Handling at Roan Antelope: Mining Mag., vol. 74, No. 4, April 1946, pp. 209-214. 
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Congo, Chile, and other countries. Imports of the important copper 
classes in 1946, in long tons, were as follows: 


Source: Electrolytie Standard 
Northern Rhodesia.. ..-.------------------- 25, 950 98, 878 
Canada- EE 60, 415 (1) 
Belgian Congo 3 28, 117 (1) 
ieee. ³ðiꝭ d te s EE n em 3, 524 (3) 
Other countries 50, 777 23, 482 

168, 783 122, 360 


1 Not separately reported; if any, included with ‘‘Other countries.”” 
3 Apparently by reshipment; see discussions under Belgian Congo and Belgium, 
3 Apparently principally Chile. 
The gross weight of copper ore imported was 13,004 tons. Exports 
in 1946 were as follows: 


Long tons 

Copper EE 19, 221 

FFH ³o˙ſ AAA 16, 938 

iC uſdGGddGãddw 8 24, 622 

UGS epee a eet 4, 606 
Other manufact ure ee 7,9 

To eee dd 73, 375 


Copper ingots aggregating 6,066 tons were reexported. 
Copper sulfate production in 1946 amounted to 55,200 long tons 
containing 13,801 tons of copper. 
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Feldspar 


By ROBERT W. METCALF AND A. B. HOLLEMAN 


GENERAL SUMMARY 


ECORD outputs of plate glass and glass containers and large in- 
R creases in the demand for pottery and enamel products stimulated 
the feldspar industry in 1946 to new peaks in production for both 
crude and ground spar. The output of crude feldspar rose 36 percent 
in quantity and 28 percent in value and the output of ground spar in- 
creased 23 percent in tonnage and 26 percent in value compared with 
1945, the former record year for both crude and ground material. 
Crude feldspar topped one-half million tons for the first time in his- 
tory. Production of aplite also increased sharply to a new record 
output. Imports of Canadian crude feldspar increased 10 percent 
and were the highest since 1930. Receipts of crude nepheline syenite 
(all from Canada) again were higher than in any previous year. 
Production of crude feldspar in all States reporting output in 1946 
was higher than in 1945. N orth Carolina broke its previous record 
year—1945— by 55 percent. Virginia increased its output of crude 
ud by 13 percent. Large gains in production were shown in the 
ew England States. Output in South Dakota—the second highest 
producing State—W yoming, and Colorado in 1946 were 9, 20, and 42 
percent, respectively, higher than in 1945. Ground feldspar sold from 


Salient statistics of the feldspar industry in the United 8tates, 1925-29 (average), 
1935-39 (average), 1940-44 (average), and 1945-46 


(average) | (average) | (average) 
Crude feldspar: 
Domestic sales: 
LONE EE 201, 340 230, 479 316, 275 373, 054 508, 380 
Ins 8 $1, 559. 673 | $2,021. 529 ¡$2, 594, 099 
1 Average per long ton 87. 00 $4. 95 $A. 93 $5. 42 $5.10 
ports: 
Long ns a ; 11, 149 14, 924 16, 365 
TEE 5, : $80, 467 $114,917 | $127,654 
Average per long ton $8. 06 . $7.22 $7.10 $7.80 
Ground feldspar: 
Sales by merchant mills: 
Short tons y ; 329, 385 381, 728 470, 199 
(( ·˙·¹AA , 539, 81: , 925,853 | $3, 565,610 | $4, 246, 961 |$5, 348, 107 
A verage per short ton 2 $12. $10. 83 $11.13 $11.37 
Imports: 
Short tons . U ^ 
EE $287 $124 |............ . 00 


Average per short ton ; $12. 16 [252 es eee pu e 


1 Lees than 1 ton. 
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North Carolina and Tennessee mills in 1946 was 46 percent greater 
than in 1945. Sales of ground spar from Virginia showed a moderate 
increase. Output in New Jersey and Connecticut combined in 1946 
was about one-sixth greater than in 1945. Arizona, Colorado, 
Maine, and New York showed large percentage gains over 1945. 
Feldspar ground in South Dakota and Tennessee in 1946, however, 
was less than that reported in 1945. 

The greatly increased output of feldspar in 1946 was directly 
traceable to the higher level of industrial activity in that year, particu- 
larly in the ceramic industries. This is borne out by the 61-percent 
increase of active ceramic plants (those manufacturing pottery, 
porcelain enamel, glass, brick, and other ceramic products) over a 

eriod extending from December 1943 to June 1946, reported by the 
0 of Commerce.’ Most of this expansion took place after 

e war. 

With respect to individual segments of the ceramic field in which 
large quantities of feldspar are consumed, the production of glass 
containers in 1946 reached an all-time high of 116 million gross, or 10 
percent higher than in 1945. Inventories of glass containers dropped 
17 percent during 1946. Plate-glass output in 1946 also surpassed all 
previous records, totaling 210,006,188 square feet or 6 percent more 
than in 1936, the former high year, and more than double 1944’s pro- 
duction. Manufacturers’ sales of machine-made table, kitchen, and 
household glassware increased 46 percent compared with 1945, and 
both production and shipments of automatic tumblers were substan- 
tially higher in 1946 than in 1945. The higher level of residential and 
industrial construction resulted in a 66-percent gain in output of floor 
and wall tile in 1946 ? and was chiefly SE for the large gain in 
shipments of porcelain enameled products. Assuming no major 
recession, the outlook for a continued active market for feldspar seems 
favorable. The growing use of improved methods of beneficiation, 
such as froth flotation, is increasing the ability of the industry to 
satisfy all demands. 


DOMESTIC PRODUCTION 


Following the usual practice in the industry, crude feldspar is 
reported in long tons of 2,240 pounds and ground feldspar in short 
(net) tons of 2,000 pounds. 


CRUDE FELDSPAR 


Output of crude feldspar in 1946 again broke all existing production 
records in both quantity and value, surpassing the former high yor 
—1945—by 36 percent in quantity and 28 percent in value. Pro- 
duction in 1946 topped 500,000 long tons for the first time, reaching 
508,380 tons valued at $2,594,099, compared with 373,054 tons 
valued at $2,021,529 in 1945. 

Output in all important producing States registered moderate to 
large gains in tonnage in 1946. The increases were especially pro- 
nounced in North Carolina and New England. 


1 Ceramic Industry, vol. 48, No. 8, March 1947, p. 47. 
3 Work cited in footnote 1, p. 55. 
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Crude feldspar sold or used by producers in the United States, 1942-46 


Value Value 
Long 
tons 
Total Average Total Average 
$1, 546, 702 $4. 89 373,054 | $2,021, 529 $5. 42 
1, 646, 277 5.34 || 1946 508, 380 | 2, 594, 099 5. 10 


1, 813, 937 5. 54 


Crude feldspar was produced in 1946 in 12 States, 1 less than in 
1945. No output was reported in 1946 from California and Pennsyl- 
vania, while production in Georgia appeared for the first time since 
1916. Output in North Carolina eclipsed the previous record year 
(1945) by 55 percent in tonnage and 39 percent in value, rising in 1946 
to 230,367 long tons valued at $1,200,638. Production in Virginia 
rose 13 percent. Output in Maine increased 72 percent to the highest 
point since 1941; in New Hampshire, 30 percent more feldspar was 
mined in 1946 than in 1945; and production in Connecticut rose 41 
percent to the highest level since 1940. South Dakota, with the 
second largest production, increased its output in 1946 by 9 percent 
compared with 1945, and Colorado’s output rose 42 percent. Crude 
spar mined in Wyoming, which markets virtually all its tonnage to 
mills in Colorado, was 20 percent greater than in 1945. Tonnages 
increased moderately in Arizona, New York, and Texas. 


Crude feldspar sold or used by producers in the United States, 1944-46, by States 


1044 1945 1946 
em 5 
ng ng 
tons Value tons Value 
Colorado.................... Ll. e ee 26, 279 $105, 021 37, 312 $145, 975 
Connecticut. ............ ;. 11, 705 ` 16, 555 98, 407 
Min cee Goede te n 10, 974 : 18, 922 110, 237 
North Carolina i ; 148, 493 ; 230, 367 1, 200, 638 
South Dakota. 228. 64, 806 288, 68, 374 ; 74, 540 299, 852 
elef" WEE ; 29, 089 18, 32, 060 204, 588 
Wyoming 415 17, 021 ; 20, 345 83, 496 
Undistributed ! .................... 61, 119 x 11, 379 450, 906 
1,813, 937 | 373,054 508, 380 2, 594, 099 


1 Includes Arizona, New Hampshire, New York, and Texas; and, in addition, California and Pennsyl- 
vania in 1944-45 and Georgia in 1946. 


Studies of mineral resources and potential investment opportunities 
in Colorado? and North Carolina,* including references to feldspar 
deposits, were published. 


GROUND FELDSPAR 


Sales of ground feldspar by merchant mills in 1946 topped the former 
peak year 1945 by 23 percent in quantity and 26 percent in value, 
totaling 470,199 short tons valued at $5,346,107. Production in 


* Prommel, H. W. C., Colorado’s Potential Mineral Resources: Mines Mag., vol. 36, No. 6, June 1946, 
pp. 241-244, 276-277. Chem. Abs., vol. 40, No. 20, Oct. 20, 1946, p. 6188, 
* Greaves-Walker, A. F., Investment Opportunities in North Carolina Minerals: North Carolina State 
1005 urn Exper. Sta. Bull. 31, November 1945, 29 pp. Jour. Am. Ceram. Soc., vol. 29, No. 10, Oct. 1, 
e D. > 
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California, South Dakota, and Tennessce was somewhat less in 1946 
than in 1945; in all other States, however, increases were reported. 
North Carolina and Tennessee mills combined supplied 44 percent 
of the total sales of feldspar ground in the United States in 1946 
compared with 37 percent in 1945 and 26 percent in 1942. Sales of 
feldspar of Canadian origin ground in merchant mills in the United 
States in 1946 were 64 percent greater than in 1945 but comprised 
only 3 percent of the total merchant sales. In addition, relatively 
small tonnages of Canadian origin are ground by consumers, princi- 
pally pottery and cleanser manufacturers, who import their spar 
direct and whose figures are not included in these compilations. 


Ground feldspar sold by merchant mills! in the United States, 1942-46 


Domestic Total 
Year Active Value 
ort | value 
tons 
Total Aver- 
age 
TA EE 29 | 318, 209 H, 339, 462 | $10. 49 S 327, 786 |$3, 524, 069 
1943... 8. 27 | 329, 354 | 3, 465, 885 10. 52 , A A : 335, 810 | 3, 591, 960 
19444. 28 | 335, 491 | 3, 714. 039 11.07 ; i 343, 201 | 3, 863, 036 
198455. 30 | 372, 377 | 4, 062, 077 10. 91 3: i 381, 728 | 4,246, 961 
15 ĩðͤ0 28 | 454, 869 | 5,029,330 | 11.06 15, 330 : 470, 199 | 5,346, 107 


! Excludes potters and others who grind for consumption in their own plants. 


North Carolina in 1946 was by far the largest producer of ground 
feldspar, followed by South Dakota, Colorado, Tennessee, and New 
Hampshire. Ground spar produced in North Carolina and Tennessee 
combined in 1946 increased to 207,527 short tons—a new record. 
Output in New Jersey and Connecticut combined was 17 percent 
higher than in 1945; in Maine, 52 percent higher; and in Colorado, 33 
percent higher. Most other producing States showed large percent- 
age gains in 1946 compared with 1945. 

Colorado Feldspar Co., formerly & subsidiary and now an integral 
part of Consolidated Feldspar Corp., Trenton, N. J., plans to erect, 


Ground feldspar sold by merchant mills! in the United States, 1944-46, by States 


1944 1945 1946 
SS o- Ac | Sh œ | Short 

tive oe Value | tive 9 5 Value | tive tons Value 

mills a mills mills 
Coma asias 3| 1,188| $17,688] 3 soo | 311.911 2 294 $5, 276 
e ate 3| 48,365 315006 3| 41,433| 307,619 | 2j 55,251) 448,01 
Connecticut 1 2 
„ l ) 22,079 400.876 2 Im 139 | 355,578 f 2 \ 22, 464 405, 828 
o 2| 11,184 | 178,040 | 2. 9,746 15968] 4 | 14,822] 735616 
North Carolina 3 
F ; 1110, 251 1, 326, 861 ; 142, 208 1,665,634 |{ 2 |\207,527 | 2,194, 552 
Undistributed 3... .... 11 | 153,134 | 1,011,867 | 12 | 168,393 | 1,749,601 | 11 | 169,841 | 2,056,804 

— 


— | —— 
— e [——ͥ 2 •³—j— — — — HM 


28 343, 201 | 3, 863, 036 30 | 381, 728 | 4, 246, 961 28 | 470,199 | 5,346, 107 


t Excludes potters and others who grind for consumption In their own plants. 
? Includes (number of active mills in parentheses) Arizona (1), Illinois (1), New Hampshire (2in 1944 and 
1946, 3 in 1945), New York (3), South Dakota (2), and Virginia (2). 
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a $150,000 feldspar-processing mill at Parkdale, Fremont County, 
Colo., about 12 miles west of Canon City. Grinding was scheduled 
to begin in the early part of 1947. 


CONSUMPTION AND USES 


Crude Feldspar.—Although & number of grinders mine their own 
feldspar, either themselves or through affiliated firms, most crude 
feldspar is mined by small operators and sold to merchant mills. 
Several mines or localities may contribute to their raw-material 
supply. The spar received by the mills, whether purchased or mined, 
is stock-piled according to grade and source, blended to obtain a 
desired composition in the finished product, ground to specified fine- 
ness, perhaps refined in magnetic separators, and sold to ultimate con- 
sumers. An increasing tonnage of feldspar or feldspar-containing 
rocks is being treated in flotation machines. 

A few pottery and enamel manufacturers purchase as crude spar 
part or the feldspar they require and grind it in their own mills. 
Certain makers of soap, cleansers, and sweeping compounds also 
mine or purchase crude feldspar, and after grinding or otherwise 
processing it utilize the spar in their products. Some Canadian 
crude feldspar is purchased direct by consumers in this country. 
Manufacturers of artificial teeth annually consume a small tonnage 
of very carefully selected crude material, which must be free from all 
pit and is sold at a considerable premium over No. 1 grade commercial 

Spar. 

Ground Feldspar.—Ceramic industries in 1945 and 1946 consumed 
99 percent of the ground feldspar sold by merchant mills. Sales of 
ground spar to the glass industry in 1946 totaled 289,559 short tons, 
a new record, 16 percent above the former high reported in 1945. 
Sales to potteries were also the largest yet recorded 154, 340 tons, or 
38 percent higher than in 1945 and 21 percent greater than in the 
previous peak year 1941. Ground feldspar consumed in enamel 
manufacture in 1946 rose 64 percent compared with 1945 but was 
considerably under the 1941 level. Ground spar sold by merchant 

inders for use in soaps, cleansers, and abrasives was 27 percent less 
in 1946 than in 1945. The remainder of the ground feldspar was 
consumed in miscellaneous ceramic applications. 


Ground feldspar sold by merchant mills in the United States, 1944-46 


1944 1946 
Use 
Bhort Percent Short Percent 
tons of total tons of total 
Ceramic: 

FIRS a E 220, 64.3 559 61.6 
Fell.! 8 106, 341 31. 0 154, 340 32. 8 
A AAA 000MM 8, 464 2.5 500 48 
Other ceramic uses. 849 12 114111 
Soaps and abrasi ves 6, 424 1. 9 3, 081 7 
4: D oo ͤͤ ⁵³o A 389 . 1 575 1 
343, 201 100. 0 470, 199 100.0 


è Engineering and Mining Journal, vol. 147, No. 7, July 1946, p. 114. 
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Ground feldspar shipped from merchant mills in the United States, 1942-46, 
by destinations, in short tons 


Destination 1942 1943 1944 1945 1946 

Sie eer ees 12, 224 &, 669 9, 788 735 8,641 
A A 50, 450 49, 302 49, 434 53, 114 68, 737 
Indianas A er A 38, 998 40, 873 40, 057 47, 321 47, 756 
, . 8. 745 9, 028 7, 593 9, 411 18, 374 
Ann A 3, 630 3, 855 8, 508 3, 258 3, 009 
New Jerse eo). 43, 029 40, 259 38, 158 35. 735 41. 340 
New YOIEk AAA IA 18, 363 18, 024 21, 886 19, 005 19, 420 
Oho mm M T UCET 43, 950 42, 536 41, 208 48, 151 47, 031 
Oklahoma ................ LL cll ccs e essa 8, 002 (1) (1) 1 14, 411 
Pennsylvania. 40. 013 36, 190 47, 803 47, 217 70, 7 
ende 8 3, 507 2, 677 4, 983 8, 881 18. 337 
West Virginia. a 35, 161 48, 940 45, 658 58, 653 66, 024 
Wisconsin... 7, 837 8, 718 7, 993 7, 058 10, 317 
Other destinations . 13, 877 ; 25, 132 35, 189 

327, 786 335, 810 343, 201 381, 728 470, 199 


1 Included under “Other destinations”; separate figure for State not available. 
2 Includes Arkansas, Colorado, Connecticut, District of Columbia, Hawaii, Kentucky, Louisiana, Michi- 
gan, Minnesota, Mississippi, Missouri, Oklahoma (1943-45), Puerto Rico, Rhode Island, South Carolina, 
'ex88, and States receiving shipments that cannot be segregated; also shipments to Belgium, C 
England, and Mexico. 


The application and use of feldspar in glazes* and in porcelain 
enamels ‘ were reported. 

Descriptions, characteristics and varieties of feldspar used as gems 
were reported by Pough.* Another account of the employment of 
feldspar as gem material was included in a compilation of data on 
birthstones.? 


PRICES 


Quotations on crude feldspar do not appear in the trade press. 
Average realizations by States, however, have been computed from 
the data reported to the Bureau of Mines each year by the operators. 
According to these returns, the average realization per long ton for 
crude spar in 1946 decreased 6 percent to $5.10 compared with $5.42 
in 1945. Except for the preceding 3 years (1943-45), this was the 
highest realization since 1937. Increases in average value occurred 
in Virginia (1 percent), Maine (3 percent), and Wyoming (11 percent). 
All other States showed small to moderate decreases in realization. 
Averages per ton for certain States in 1945 and 1946 (1945 in paren- 
theses) follow: North Carolina, $5.21 ($5.82); Virginia, $6.21 ($6.14); 
Maine, $5.83 ($5.68); Connecticut, $5.94 ($6.39); Colorado, $3.91 
($4); South Dakota, $4.02 ($4.60); and Wyoming, $4.10 ($3.68). 

The average realization per short ton for ground feldspar rose to 
$11.37 in 1946 compared with $11.13 in 1945 and was the highest 
since 1938 ($11.50). The average value per ton in North Carolina- 
Tennessee declined 10 percent compared with the 1945 values, 

robably due to the greater proportion of glass spar marketed. In 
faine and Connecticut-New Jersey the average value decreased 
¢ T hiess, L. E., Steatite Glazes: Jour. Am. Ceram. Soc., vol. 29, No. 3, Mar. 1, 1946, pp. 84-86. Jenkins, 


R. Horace, Glazes and Glaze Formulas: Ceram. Age, vol. 48, No. 4,1946, pp. 160, 162-163; Jour. Am. Ceram. 


Boc., vol. 30, No. 2, Feb. 1, 1947, p. 34. 
1 Murdock, A. W., Classification and Properties of Porcelain Enamels (I, ID: Enamelist, vol. 22, No. 12, 


1946 . 19-26; No. 13, 1946, pp. 25-30. 
8 Bough, Frederick H., Little Known Gemstones—Feldspar: Jewelers’ CIro.— Keystone, vol. 117, No. 3, 


December 1946, pp. 222, 275-277. . 
* Jewelers' Circular Keystone: Gem of the Month—Merchandising Primer: Vol. 117, No. 4, January 


1947, pp. 224, 276-280. 
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slightly. On the other hand, in Arizona, Colorado, South Dakota, 
and Virginia it rose 9 to 20 percent. Realizations per short ton for 
individual States ranged from $8.11 to $18.07. Average values for 
und spar for selected States in 1946 follow: Colorado, $8.11; 
outh Dakota, $9.58; North Carolina-Tennessee, $10.57; New Hamp- 
shire, $12.37; Maine, $15.90; and Connecticut-New Jersey, $18.07. 
According to E&MJ Metal and Mineral Markets, prices of ground 
feldspar in 1946 were quoted at the same figures as in 1945 and im- 
mediately preceding years. Potash and soda feldspars, in bulk, 
f. o. b. North Carolina or Maine, 200-mesh, white, were listed at $17 
and $19, respectively. Granular glass spar, f. o. b. North Carolina, 
20-mesh, white, in bulk, was quoted at $12.50 per ton and semi- 
anular glass spar at $11.75. Quotations on Virginia feldspar were: 
o. 1, 230-mesh, $18; 200-mesh, $17 ; glassmakers' spar No. 18, $12.50; 
and No. 17, $11.75. Ground feldspar for enamelers’ use ranged from 
$14 to $16 per ton, f. o. b., on either a Spruce Pine, N. C., or Keene, 


N. H., basis. 
FOREIGN TRADE * 


Feldspar.—Crude feldspar imported for consumption in the United 
States in 1946 totaled 16,365 long tons valued at $127,654—10 and 11 
percent larger in quantity and value, respectively, than in 1945 and 
the highest level of imports since 1930. All of the imports of crude 
spar originated in Canada, except for 2 tons from the United Kingdom. 
Ee of ground feldspar during the last few years have been very 
small. 


Feldspar imported for consumption in the United States, 1942-46 


Ground Crude Ground 


GES Lo Sh Mar Lo h 
ng Short ng Short 
tons Value tons Value tons Value tons Value 
19422 9, 525 | $69, 7980209 19455. 14, 924 ($114, 9177777 
19433. 10,758 | 83, 073 19433. 16, 365 127, 654 (4) $2 


EE 11,686 | 95, 956 


! Less than 1 ton. 


Cornwall Stone.—Imports for consumption of unmanufactured 
Cornwall stone in 1946 totaled 456 long tons valued at $6,031. 
Imports of both unmanufactured and ground Cornwall stone have 
originated in United Kingdom. 


Cornwall stone imported for consumption in the United States, 1942-46 


Un- 
manufactured 


Long 
tons Value 


74 | $1,021 
392 | 5 59) 
463 | 6,394 


1? Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the U. 8. Depart- 
ment of Commerce. 
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NEPHELINE SYENITE 


Nepheline syenite is a quartz-free crystalline rock consisting 
principally of nephelite (an slack Ee silicate) and albite 
and microcline feldspars. Often associated are the iron-bearing 
minerals, black mica and magnetite, and accessory minerals such as 
zircon and corundum. Its high alumina content (20 to 30 percent 
compared with 17 to 20 percent in most commercial feldspars) has 
made it especially desirable in the manufacture of glass. Continued 
research has broadened possible applications to other branches of 
ceramics, such as pottery, sanitary and electrical porcelain, floor and 
wall tile, and glazes. Ye most active market, however, is in the 
manufacture of glass. 

In recent years the nepheline syenite used in ceramics in the United 
States has originated almost wholly from the Blue Mountain deposits 
of American Nepheline, Ltd., near Lakefield, Peterborough County, 
Ontario. Diamond drilling in the original producing area has dis- 
closed the existence of substantial reserves. Open-pit quarrying is to 
be replaced by underground mining.” At the end of 1946 a new 
300-ton mill was being erected at the mine site at Blue Mountain. 

Part of the crude ore is to be ground at the new mill principally for 
the glass trade, and the balance shipped to Rochester for finer grinding 
and processing at the company plant there. It is planned eventuall 
to install fine-grinding mills at Blue Mountain.? Port Coldwe 
Mines & Metals, Ltd., with deposits on the northern shore of Lake 
Superior and in the Bancroft area in southern Ontario, engaged in 
diamond drilling during 1946. Further work in these areas, however, 
has been deferred temporarily.? The development of low-tempera- 
ture multiple-flux bodies and glazes has been especially stressed in 
current research on the behavior of nepheline syenite incorporated 
into ceramic ware, at the Engineering Experiment Station, Ohio 
State University, Columbus, Ohio.“ 

In an investigation of the nephelite-bearing rocks in northwestern 
New Jersey, especially near Beemerville, it was found that the charac- 
ter and amount of mafic constituents apparently would not permit 
their use in ceramics, although they might be suitable for the manu- 
facture of roofing granules or used locally for road ballast.” 

The possibilities of using nepheline syenite from Arkansas as a 
constituent of ceramic ware are being studied by the Arkansas Re- 
sources and Development Commission.* Various methods of bene- 
ficiation, including flotation, were tested, to reduce the high-iron 
content. In addition to construction uses, another large outlet for 
Arkansas nepheline syenite would be in the manufacture of roofing 
granules." 


1! Ceramic Industry, vol. 48, No. 4, April 1947, n 149. 
13 Northern Miner, American Nepheline Mill Makes Good Start: Vol. 33, No. 11, June 5, 1947, p. 32. 
Eng. and Min. Jour., vol. 147, No. 11, December 1946, p. 116. 
13 Canadian Mines Handbook, 1947, pp. 250-251. 
14 Koenig, J. H., Report of Committee on Research: Bull. Am. Ceram. Soc., vol. 26, No. 6, June 15, 1947, 
19 


. 195. 

18 Parker, John M., III, Possible Utilization of Nephelite Bearing Rocks of Northwestern New debe A 
Geol. Surveys U. S. Dept. of the 1 5 with New Jersey Bureau of Mineral Research, 
Rutgers Univ., New Brunswick, N. J., 1916, 8 pp. (mim.). . 

16 Crockett, Ww iliam E., and Foxhall, Harold B., Occurrence and Properties of Nepheline Syenite: naer 
and Clay Record, vol. 108, No. 5, May 1946, p. 39. Ceram. Ind., vol. 46, No. 6, June 1946, p. 37. Eng. an 
Min. Jour., vol. 147, No. 4, April 1946, p. 132. 

17 Engineering and Mining Journal, vol. 147, No. 1, January 1946, p. 105. 
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Imports for consumption of crude nepheline syenite into the United 
States in 1946 were slightly higher in both quantity and value than in 
1945 and were the largest yet reported—51,852 short tons valued ‘at 
$206,613. The tonnage of ground nepheline syenite imported totaled 
1,018 tons valued at $11,137, only a little less than in 1945. All 
imports of both crude and ground material originated in Canada. 


Nepheline syenite imported for consumption in the United States, 1942—46 


Crude Ground 
= Short Short 
or or 
tons | Value | ‘tons 
194222... 35, 990 120, 688 4 
1943. 43, 105 | 150, 225 737 
194. 39, 043 | 136, 66444 


Quotations on crude nepheline syenite are not reported in trade 
journals; however, average values per short ton (estimated foreign 
market value) of imports for consumption in the United States have 
continued to rise as indicated by the following data: 1941, $3.13; 
1942, $3.35; 1943, $3.49; 1944, $3.50; 1945, $3.77; and 1946, $3.98. 
During 1946 and the two prior years, ground nepheline syenite was 
quoted in Oil, Paint and Dru Reporier as follows (per short ton in 
bulk, f. o. b. Rochester, N. Y): Glass-grade, 24-mesh, $12 per ton; 
pottery-grade, 200-mesh, $15.50 per ton. Packed in bags, prices 


are $2 higher. 
APLITE 


Virtualy the entire output of aplite is used in making glass 
particularly for containers, with small quantities consumed in enamel 
plants. The greatly increased demand for these products in 1946 
resulted in an increase of nearly 45 percent in sales of aplite compared 
with 1945 and established a new record. Figures, however, may not 
be shown, as to do so would reveal operations of individual companies. 
The effect of calcination on the grindability of aplite rock and certain 
of its constituents has been studied at Battelle Memorial Institute, 
Columbus, Ohio." 

Aplite is mined in Amherst and Nelson Counties, Va., by two firms: 
Dominion Minerals, Inc., Piney River, Va. (the first company to 
begin mining) and Carolina Mineral Co., Inc., Kona, N. C., a sub- 
sidiary of Consolidated Feldspar Corp., Trenton, N. J. Both firms 
operate mills near Piney River. 


TECHNOLOGY 


The depletion of known feldspar reserves, especially in Southern 
and Eastern States, has led to extensive prospecting in order to develop 
new deposits. Coupled with this IIS program has been an 
Intensive investigation of mechanical and checa micans of making 
the large reserves of low-grade pegmatite feldspar available for com- 


18 1 J. H., Report of Committee on Research: Bull. Am. Ceram. Soc., vol. 26, No. 6, June 15, 1947, 
Pp. 
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mercial exploitation. Of particular interest during 1946 was the 
increasing application of froth flotation as a means of achieving these 
objectives. The basic fundamentals of this method of recovery and 
its technical aspects as applied to the feldspar industry were discussed 
by Koenig.“ 

Comprehensive discussions of froth flotation, including a description 
of the Steffensen air-flotation machines and a listing and evaluation 
of the various types of oils and reagents available was published during 
1946 in a series of articles by Barr.” Experiments with froth flotation 
of granite fines to recover mica, feldspar, and quartz concentrates as a 
byproduct of granite quarrying operations were reported at the 
Lithonia, Ga., plant of Consolidated Quarries Corp.“ 


WORLD REVIEW 


The world output of feldspar in 1946 was estimated at 650,000 
metric tons. This total does not include the output in several coun- 
tries (Brazil, China, Czechoslovakia, and U. S. S. R.) where mining of 
feldspar is known, but for which no data are available upon which to 
base even an estimate. 


In recent years the United States has pee approximately 75 
percent of the estimated world output of feldspar. Other countries 
reporting sizable shares of the remainder in normal years were Aus- 
tralia, Canada, France, Germany (Bavaria), Japan, Norway, and 
Sweden. Small quantities in 1946 also were mined in many other 
parts of the world. 

A discussion of the mineral occurrences near Parry Sound in Ontario 
included a description of the feldspar deposits in this area and & num- 
ber of analyses.”* A brief account of the clay, feldspar, and other 
deposits in British Columbia was given by Cummings.“ The potash 
feldspar deposits of Scotland, particularly in South Harris, as well 
as in other parts of the country were described by Robertson.“ 
Studies of the use of Swedish feldspar in glass compositions were 
published.» The importance of European feldspar deposits and their 
relation to the ceramic industry in that area was stressed by Dittler.?* 
Analyses were published of Indian feldspars from Bihar and the 
Madras Presidency.” 


u Koenig, E. W., Froth Flotation as Applied to Feldspar: Ceram. Age, vol. 47, No. 5, May 1946, pp. 192- 
193 


» Barr, James A., Jr., Froth Flotation: Rock Products, vol. 49, No. 7, July 1946, pp. 65-67, 99-100; A 
Mechanical View of Flotation Processes: No. 8, August 1946, pp. 128-132; The Flotation Machine for Non- 
Metallics: No. 9, September 1946, Pp. 71-75; A Chemical View of Flotation Processes: No. 10, October 1946, 
pp. 92-94; Flotation Chemicals for Non-Metallic Minerals: No. 12, December 1946, pp. 88-93, 124-125. 

31 Rock Products, vol. 50, No. 5, May 1947, p. 100. 

33 Satterley, J., Mineral Occurrences in the rany Sound District: Ontario Dept. Mines, Ann. Rept. 1942, 
vol. 51, p. 11, 1943, 86 PP: Chem. Abs., vol. 40, . 9, May 10, 1946, p. 2421. 

2 Cummings, J. M., Clay Products Industry in British Columbia: Jour. Canadian Ceram. Soc., vol. 15, 
1946, pp. 48-51. Jour. Am. Ceram. Soc., vol. 30, No. 2, Feb. 1, 1947, p. 53. 

34 Robertson, T., Scottish Sources of Alkali Feldspar: Geol. Survey Gt. Britain (Scotland) Wartime 
Pamphlet, 44, 1945, 37 pp. Jour. Am, Ceram. Soc., vol. 30, No. 2, Feb. 1, 1947, p. 44. 

X Hed vall, J. A., and Aberg, N., (Experiments on the Use of Swedish Feldspar for the Manufacture of 
Glass): Tek. Tid., vol. 72, No. 41, 1942, pp. 73-75. Chem. Zentralb., 1943, I, p. 664. Chem. Abs., vol. 39, 
No. 5, Mar. 10, 1945, p. 1029. 
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World production of feldspar, 1939-46, by countries, in metric tons 
[Compiled by B. B. Mitchell] 


Country ! 1939 1940 1941 1944 1045 1946 
Argentina (shipments). ............. 1,051 | 1,220| 2,981 3, 468 (2) (2) 
Australia: 
New South Wales . 51 64 452 4,756 | 3,785 3 
South Australia . 615 1, 072 1, 081 818 955 1,317 
TV Nd EE, PS 69 143 217 rmx 

Western Australia 8, 853 3, 561 4,173 1, 990 1, 254 1, 822 

Canada (sbipments)................. : 19, 464 | 23,623 2 27, EN Se 
ENEE, WE GE AAA PS 1 2 

Egyp EE 74 138 52 50 40 (2) 

Finland (ex ports) 5, 596 721 1, 223 2, 080 233 (1) 

PV ĩ³ A8 Q (2) 2) 9, 609 8, 133 26, 557 
Germany: Bavaria.................. 11, 436 | 12, 762 | 12, 973 41, 200 3 (3) 
nette loc eh deret 501 999 | 1,257 d 1) V 
Hal ida a OS 12, 473 | 10,538 | 12,758 |........ 1) (2) 2) 
TADA os cena a 44,109 | * 2,874 | 1 2, 436 42,313 |11,377 | 57, 514 
Madagascar...........-------------- (?) (2) (2) 34 (2) 

NOW e 24, 288 6, 782 7, 527 67,108 |% 1,579 | 7, 320 
Palestine A rov oc lat Ib ides (2) 2 (2) 65 37 
Ruin; 88 2, 140] 2. 127 749 (3) (2) (2) 
he RE (2) (2) (3) 2, 567 |? 1, 400 

ET EES 40,7 22, 222 | 21, 988 15, 537 | 15, 172 i 
Union of South Afen aa (2) (1) (2) 669 (2) 1) 
United Kingdom: 

Great Britain (2 d * 203 (2) 0 
Northern Ireland (2 1 2) 2 2 
United States (sold or used)......... 257, 534 |295, 430 |344, 299 |321, 20 313, 125 332, 663 379, 042 | 516, 539 

z 2) (2) (2) 
Total si A 390, 000 400, 000 |450, 000 |425, 000 425, 000 460, 000 480, 000 | 650, 000 


1 In addition to countries listed, feldspar is produced in Brazil, China, Czechoslovakia, and U. S. S. R. 
but data are not available. 

2 Data not available. 

3 Includes some chinastone. 

Preliminary data for fiscal year ended March 31 of year following that stated. 

3 January to October, inclusive. 

t Exports. 

? January to September, inclusive. 

! Estimated by senior author of the chapter. No estimates are included for countries listed In footnote 1. 


Ferro-Alloys 


By NORWOOD B. MELCHER 


GENERAL SUMMARY 


ERRO-ALLOY supply was generally easy during 1946 as a result 
of & 30-percent decline in the output of alloy steel. How- 
ever, the production of stainless steel continued close to that of 

the record ie? 1945 and resulted in a peacetime peak in require- 
ments for ferrochromium. With the exception of manganese and 
tungsten, the ferro-alloying materials closely follow the trend of 
alloy-steel production. Manganese, chiefly in the form of ferro- 
manganese, is used in the manufacture of all grades of steel and 
therefore follows the trend in total steel production more closely than 
that of alloy steel. Tungsten finds its main use in the manufacture 
of cutting tools, and therefore the consumption of tungsten alloys 
(mainly ferrotungsten) is closely related to the combined production 
of alloy and carbon steel. 

Except for molybdenum, silicon, and vanadium, the United States 
depends largely on foreign sources of ore for the manufacture of 
ferro-alloys. Imports continued at a high rate throughout 1946 and 
in the case of manganese established a record. 


PRODUCTION AND SHIPMENTS 


The production of ferro-alloys in 1946 totaled 1,480,975 net tons, 
compared with 1,732,423 net tons in 1945—a decrease of 15 percent. 
In 1946 ferro-alloys were made at 14 blast-furnace plants, 19 electric- 
furnace plants, and 2 aluminothermic furnace plants; in addition, 2 
plants using electric furnaces produced ferrosilicon, and 5 produced 
ferrophosphorus as a byproduct. Shipments of all classes of ferro- 
alloys decreased 7 percent in quantity and 16 percent in value from 
1945. Pennsylvania again was by far the largest producer and shipper 
of ferro-alloys in 1946, both in tonnage and value. Of the ferro- 
alloys shipped in 1946, Pennsylvania contributed 29 percent of the 
total tonnage and 33 percent of the value; New York was second, 
with 21 percent of the tonnage and 26 percent of the value. In 
addition, production and shipments of ferro-alloys were reported 
from Alabama, California, Iowa, New Jersey, Ohio, Oregon, South 
Carolina, Tennessee, Virginia, Washington, and West Virginia. 


! In preceding issues of Minerals Yearbook ferro-alloys were discussed in the chapter Pig Iron, Ferro 
Alloys, &nd Steel. 
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Ferro-alloys produced and shipped from furnaces in the United States, 1945-48 


Alloy 
Production Production 
(net tons) (net tons) 
Ferromangan ese 493, 808 | $61,355, 778 
Splegeleisen.................. 3, 703, 673 
Ferrosilicon.................. 88, 
Ferrophosphorus............. 408 
Ferrotungsten..............- 4, 310, 055 
Ferrotitanium............... 
Ferrovanadium.............. 
Ferromolybdenum........... 
Molybdic oxide.............. 19. 615 67, 016, 253 
Saran molybdate and com- ' 
Other varieties !............. 233, 598 216, 698 
1, 661, 657 | 210, 509,657 | 1,480,975 176, 273, 655 


3 Sillcomangancse, manganese briquets, ferrochromium, ferrocolumbium, ferroboron, zirconjum-ferro- 
silicon, alsifer, grainals, and simanal, 


Ferromanganese.—The ferromanganese produced in 1946 averaged 
79 percent manganese and came from eight blast-furnace plants and 
three electric-furnace plants. Of the manganese ore used in 1946 for 
manufacture of ferromanganese, 90 percent was foreign. During 
1946 steel producers used 12.6 pounds of metallic manganese as ferro- 
alloys per ton of steel produced: Of this quantity, 11.1 pounds were 
in the form of ferromanganese; in addition to the 12.6 pounds, 0.1 
pound was added directly to the steel in the form of manganese ore. 
A total of 501,260 tons of ferromanganese was consumed during the 
year—virtually all by the iron and steel industry. A detailed dis- 
dud of manganese alloys appears in the Manganese chapter of this 
volume. 

Spiegeleisen.—Production and shipments of spiegeleisen in 1946 
dropped 20 and 27 percent, respectively, from 1945. The output 
came from three blast-furnace plants and averaged 20.3 percent 
manganese. Shipments in 1946 totaled 114,982 tons valued at 
$3,793,673 f. o. b. furnaces, or $32.99 per ton compared with $32.38 
in 1945 and $31.23 in 1944. Five-tenths pound of metallic manganese 
in the form of spiegeleisen was used per ton of steel produced in 1946. 

Ferrosilicon.—Shipments of ferrosilicon from furnaces during 1946 
accounted for 44 percent of the total tonnage of ferro-alloys during 
the year, and the value of shipments represented 22 percent of the 
total. Of the 614,422 tons of ferrosilicon produced, 38 percent or 
231,187 tons were made in blast furnaces and 62 percent (383,235 
tons) in electric furnaces. Included in the latter figure are 149 tons 
of ferrosilicon produced as a byproduct in the manufacture of arti- 
ficial abrasives. The ferrosilicon made in blast furnaces is known as 
silvery pig iron, and the silicon content of this grade made in 1946 
averaged 9.2 percent; electric furnace output—mostly ferrosilicon 
containing over 20 percent—averaged 37.8 percent Si. Shipments of 
all grades of ferrosilicon, including silvery pig iron, totaled 681,812 
net tons valued at $38,965,488. eee in 1946 totaled 3,163 net 
tons valued at $244,625. Imports for consumption were 12,598 tons 
containing 1,331 tons of silicon and were valued at $260,695. 
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In 1946 producers of steel ingots and castings consumed 22 percent 
of the silvery pig iron. Companies that produce steel castings but 
not steel ingots used 4 percent, and miscellaneous users—mainly 
gray-iron foundries—74 percent. In 1945 the latter group used only 
50 percent, showing the increase in demand for silicon allo s by the 
foundry industry. This increase is largely the outcome of a heavy 
demand for the housing program, which requires & large percentage 
of castings high in silicon. The most important grade of ferrosilicon 
is the standard 50 percent, which is employed as a deoxidizer and solidi- 
fier in the manufacture of most grades of killed and semikilled steel. 
Only & small quantity of this alloy is used in foundries and other 
industries. Alloys containing 75 percent silicon and over are used in 
ladle additions in gray-iron foundries and in the manufacture of high- 
silicon steel for use in electrical equipment and high-silicon spring 
steel. The accompanying table shows the consumption of various 
grades of ferrosilicon according to major consuming industry groups. 


Consumption of ferrosilicon, silicon metal, and miscellaneous silicon alloys in 
the United States in 1946, by industries, in net tons 


Alloy cines , | castings! | laneous Total 
Silvery pig iron: 
5-20 percent sI n n. 83, 611 15, 569 279, 072 378, 252 
Ferrosilicon: 
50 percent sſliooꝶuumꝛpꝛx 111, 205 14, 398 11, 566 137, 169 
75 percent silicon...........-.....-.-...-.---------- 35, 885 211 1, 828 87, 924 
Oer. tcc seven EE ec secs 22, 534 377 32, 890 55, 801 


253, 235 30, 555 825, 356 609, 146 


1 Data for castings made by companies that also produce steel ingots are included with Steel ingots and 
castings” and excluded from ‘‘Steel castings.” 
3 Includes grades of ferrosilicon not listed separately, silicon metal, and miscellaneous silicon alloys. 


Ferrophosphorus.—All ferrophosphorus in 1946 was produced in 
electric furnaces as & byproduct in the manufacture of phosphate 
fertilizers and other chemicals. Shipments from producing plants 
totaled 14,315 net tons valued at $832,408 compared with 10,358 tons 
valued at $623,791 in 1945. Exports of ferrophosphorus in 1946 
totaled 1,228 net tons valued at $80,037. 

Ferrotungsten.—A lessening in the requirements for ferrotungsten 
resulted in & drop in the production of this alloy from 4,107 net tons 
in 1945 to 1,350 tons in 1946. Shipments in 1946 amounted to only 
1,491 tons, containing 1,149 tons of W and valued at $4,310,055. The 
ferrotungsteh was produced in electric furnaces, mainly from foreign 
ores, but some domestic 5 from California and Nevada 
was used. In all, 2,400 net tons of tungsten concentrates (reduced 
to an equivalent of 60 percent WO:) were converted to ferrotungsten 
in 1946. United States consumption of ferrotungsten totaled 1,474 
tons containing 1,178 tons of W, compared with 3,622 and 2,887 tons, 
respectively, in 1945. Exports of ferrotungsten in 1946 were only 91 
tons valued at $270,325. , l 

Ferrochromium.—All of the ferrochromium output in the United 
States in 1946 was produced in electric furnaces, mainly from foreign 
ores. Domestic consumption of ferrochromium in 1946 totaled 
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122,562 net tons compared with 144,447 tons in 1945. Exports in 
1946 increased 70 percent and amounted to 2,510 net tons valued at 
$732,221. 

Ferromolybdenum.— The ferromolybdenum produced in 1946 was 
made by the aluminothermic process and in electric furnaces using 
domestic ores. This alloy was produced at Niagara Falls, N. Y., 
and Langeloth and Washington, Pa. A total of 218 tons worth 
$61,489 was exported during the year. 

Molybdic Oxide, Calcium Molybdate, and Molybdenum Com- 
pounds.—As these compounds were used as alloying agents in the 
production of iron and steel, they are included with ferro-alloys. 
These materials are much less expensive than ferromolybdenum and 
consequently are used to a greater extent. As with ferromolybdenum, 
these compounds are made with virtually all domestic raw materials. 

Ferrotitanium.—In 1946 most of the ferrotitanium was produced in 
electric furnaces, but a small quantity was made by the alumino- 
thermic process. The ferrotitanium produced in 1946 averaged 19 
percent titanium, and both foreign and domestic ores (ilmenite and 
rutile) were consumed in its manufacture. Ferrotitanium is used as 
a deoxidizer and scavenger in steel manufacture. When employed 
as a deoxidizer, ferrotitanium is charged in combination with silicon 
or some other deoxidizing agent, the titanium alloy being added as 
a final purifier. As an alloying agent, ferrotitanium prevents inter- 
granular corrosion. Combined exports of ferrotitanium and ferro- 
carbontitanium in 1946 totaled 550 short tons valued at $63,723. 

Ferrovanadium.—All ferrovanadium produced in 1946 was made 
in electric furnaces, and both foreign and domestic ores were used in 
its manufacture. The alloy averaged 43 percent vanadium in 1946 
asin 1945. Fifty-seven tons valued at $161,289 were exported during 
the year. 

Ferroboron.—Shipments of ferroboron in 1946 averaged 15.3 per- 
cent B. Ferroboron is used in special steels as a hardening agent, 
but it is also & highly efficient deoxidizer. 

Ferrocolumbium.—Ferrocolumbium is used in stainless steels to 
prevent intergranular corrosion. It also reduces air hardening and 
oxidation at high temperatures in chromium steels. In 1946 the 
output of ferrocolumbium averaged 56 percent Cb and was produced 
in electric furnaces. j 

Zirconium-Ferrosilicon.— The zirconium-ferrosilicon produced in 
1946 averaged 14 percent Zr. Zirconium, a powerful deoxidizer and 
scavenger, reduces age hardening and thereby improves deep drawing 
properties of sheet steel. It is used instead of ordinary. ferrosilicon 
and is more effective. 

Silicomanganese.—The silicomanganese produced in 1946 aver- 
aged 68 percent manganese as in 1945 and was made in electric 
furnaces. 

Manganese Briquets.—The foundry industry is the principal user of 
manganese briquets, which are added to molten iron to overcome the 
harmful effects of sulfur and to act as a deoxidizer and scavenger. 
The briquets produced in 1946 averaged 58 percent manganese. 
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Producers of ferro-alloys in the United States in 1946 


Producer Plant Alloy 
American Agricultural Chemical Co...| South Amboy, N. J...| Ferrophosphorus (byproduct). 
Bethlehem Steel Cee Johnstown, Pa........ Ferromanganese. 
Climax Molybdenum Co.............. Langleloth, Pa........ Ferromolybdenum, calcium molybdate, 


molybdenum oxide, oxide briquets, 
molybdenum trioxide, sodium molyb- 


date. 
Ferromanganese, silicomanganese, man- 
EE ganese briquets, ferrosilicon, silicon 
Holcomb Rock, va briquets, zirconium-ferrosilicon, ferro- 
Electro Metallurgical Co.............. Niagara Falls N.Y... chromium, chromium briquets, ferro- 
Portland Oreg STER qu „ 5 
F enum, ferrotitanium, ferroboron, fer- 
Sheffield, Ala rocolumbium. 
General Abrasive Co., Ine Niagara Falls, N. Y...| Ferrosilicon (byproduct). 
Globe Iron Coo. Jackson, Ohio Silvery pig iron. 
Hanna Furnace Corp.................. Buffalo, N. Y......... Do. 
Jackson Iron & Steel Coo Jackson, Ohio Do. 
Keokuk Electro- Metals Co Pokak, ee Ferrosilicon, silvery pig iron. 
E. J. Lavino de (ooo perde pg... |}Ferromanganese. 
Metal & Thermit Corp................ Jersey City, N. J......| Ferrotitanium. 
Molybdenum Corp. of America Washington, Pa....... Ferrotungsten, ferromolybdenum, cal- 


cium molybdate, molybdenum oxide, 
ferroboron, manganese boride. 


Anniston, Ala......... Ferrosilicon (byproduct); ferrophospho- 
Monsanto Chemical Co ec Tenn...... ) rus (bvnroduct). Vë 
New Jersey Zine Coo Palmerton, Pa........ Spiegeleisen. 
Ohio Ferro-Alloys Co.................. ea Wako \Ferrosilicon, simanal, ferrochromium, 
Oldbury Electro-Chemical Co......... Niagara Falls, N. V.. Ferrophosphorus (byproduct). 
Permanente Metals Corp ege e ae zi 6555 
: '"harleston, S. G ‘errosilicon, silvery pig iron, 
Pittsburgh Metallurgical Co . Falls, N. V.. mium, ferromanganese, silicomanganese, 
Sloss-Sheffield Steel & Iron Co......... N. Birmingham, Ala. Ferromanganese. 
southern Ferro Alloys Co Chattanooga, Tenn... Ferrosilicon, silicon briquets. 
Tennessee Products Corp.............. Rockwood, Tenn...... Ferromanganese. 
Tennessee Valley Authorlty........... Muscle Shoals, Tenn..| Ferrophosphorus (byproduct). 
Titanium Alloy Mfg. Co . Niagara Falls, N. Y...| Ferrotitanium. 
Ensley, Ala 
United States Steel Corp. subsidiaries.. Davies Pa Seen Ferromanganese, spiegeleisen. 
Etna, pa 
. i Niagara Falls, N. Y ] Ferrosilicon, silicon briquets, alsifer, fer- 
Vanadium Corp. of America Bridgeville, Pa........ | rochromium,  ferrovanadium,  ferro- 
titanium, grainals 


Victor Chemical Works Mt. Pleasant, Tenn... Ferrophosphorus (byproduct). 


FOREIGN TRADE? 


Imports and exports of the rarer ferro-alloys are not recorded 
separately but are grouped as shown in the following tables. Ferro- 
manganese and ferrosilicon comprised most of the imports in 1946. 


* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Ferro-alloys and ferro-alloy metals imported for consumption in the United States, 
1945-40,! by varieties 


1945 1946 
Variety of alloy Gen Gen OS Gar 
weig n weight n 
(net (net Value (net (net Value 
tons) | tons) tons) | tons) 
Calcium silicide (calclum-silicon content (3) (3) $22 (2) 331 | $87, 647 
Chrome or chromium metal. ll 1 (3) 31 
Ferrochrome or ferrochromium containing 3 per- 
cent or more of car bon 6,371 | 4,292 | 989,177 | 1,460 992 | 251, 926 
Ferromanganese: 
Containing not over 1 percent carbon... Il 52 43 15, 428 
Containing over 1 and less than 4 percent car- 
ioi DEE ⁰³GAàͥͥo⁰U ſ »» o AAA WEEN 8,521 | 60,991 |1, 686, 723 
Containing not less than 4 percent carbon...... 35, 521 | 27,694 |3, 733, 846 | 23, 557 | 18,874 |2, 790, 905 
Ferrosilicon...................- LL c2. cl ll cler llle 23,067 | 7,191 | 936,006 | 12,598 | 1,331 | 260,605 
Fetten . 4 (3) 2, 207 
Manganese-boron, manganese metal, and spiegel- 
elsen not more than 1 percent carbon (manganese 
content). A ³oWwiꝛA Mat es DEE 8 8 (4) 77 
Manganese-silicon (manganese content (2) 5 7,891 2) 114 20, 892 
Silicon-aluminum and aluminumesilicon...........|....... .]........ |]. 2... ..... 5 (3) 1,040 
Spiegeleisen. ooo 3, 146 (2) 142, 883 360 (2) 17, 512 
gsten and combinations, in lumps, grains, or 
powder: 
Tungsten metal (tungsten content). LA (2) 6 19, 076 
Combinations containing tungsten or tungsten 
carbide (tungsten oopntent). ll (3) (5) 143 


1 Changes for table in Minerals Yearbook, 1945, p. 584, are as follows: Silicon content of ferrosilicon in 
1944 should read ‘‘4,267 net tons valued at $750,579.” : 
2 Not recorded. 3 164 pounds.  *Lessthan! pound. 2 pounds. 


Ferromanganese and ferrosilicon imported for consumption in the United States, 
1945—46,! by countries 


Ferromanganese (manganese content) Ferrosilicon (silicon content) 
Country 1945 1946 1945 1946 


Net Net Net 
ions Value tona Value tons Value 


18, 313 |$2, 907, 253 7,191 $936, 006 1,331 $260, 695 
INOFWSY EE) AA EE 7,595 | 1,585, HI LL 


——M |—————— |.—M——M— | —— —— | —ÁÓ———— • EGMuů—ĩꝛ 3 


27,694 | 3,733. 846 | 25.908 | 4,493,056 | 7,191 936,006 | 1,331 260, 695 


! Changes for table In Minerals Yearbook, 1945, p. 585, are as follows: Ferrosilicon imported from Canada 
in 1944 should read 4, 267 net tons valued at $750,579.” 


Ferro-alloys and ferro-alloy metals, exported from the United States, 1944-46, by 


varieties 
1914 1945 
Varicty of alloy 
Nettons| Value | Nettons| Value 
Ferromanganeg ocio 600 | $101, 445 836 | $175, 556 
Bplegelelsen ns 202 6, 508 2. 393 82, 609 
Other ferro-alloys. ....................... 7,978 |9, 307, 248 5,381 13, 442, 388 8,187 | 2,070, 283 


Fluorspar and Cryolite 


By HUBERT W. DAVIS AND GERTRUDE N. GREENSPOON! 


FLUORSPAR 
GENERAL SUMMARY 


REATLY reduced activity at steel mills, the chief consumer of 
fluorspar (owing chiefly to strikes at steel plants and coal mines), 
coupled with a decreased demand for hydrofluoric acid adversely 

affected the fluorspar industry in 1946. 

Despite a 15-percent decline in consumption of fluorspar in 1946 
compared with 1945, a peacetime record was established. Lessened 
use of fluorspar at steel and hydrofluoric-acid plants was partly offset 
by & gain in usage at glass plants. 

Although production and shipments of fluorspar were 15 and 14 
percent, respectively, less than 1n 1945, they also established peace- 
time records. Illinois maintained its rank as the premier producer of 
fluorspar in 1946 by supplying 56 percent of the total domestic ship- 
ments. Illinois and New Mexico were the only fluorspar-producing 
States to record increases in 1940. | 


Salient statistics of fluorspar in the United States, 1937-46, in short tons 


| | Foreign trade | Industry stocks at end of year 

| ¡JE Wiere 1 ———— — TN 
2 rom | | Consump- 
Te domestic | Imports tion | Con- Domesti 
mines | for con- Exports | sumers’ ow Total 
| sumption plants mines 

o AAA 181, 230 | 37, 063 456 | 194, 300 90, 100 | 30, 539 120, 639 
1938... fe? | 80, 403 | 19, 622 788 115, 100 71, 800 34, 996 106, 796 
19 T 182, 771 16, 302 2, 976 176, 800 90, 400 35, 619 | 129, 019 
175 233, 600 11, 873 8, 482 218, 500 102, 100 43, 866 | 145, 966 
UL edd iscsi tci | 320, 669 | 7, 524 | 12, 184 | 303, 600 108, 900 | 31, 997 | 140, 897 
1942 e 360, 316 2, 15] 9, 020 360, 800 | 96, 000 | 19, 429 115, 429 
—— HIA. 406, 016 | 43, 769 | 9, 068 388, 885 105, 933 19, 026 124, 959 
o, deme ES en. T 413, 781 87, 200 1, 980 | 410, 170 | 98, 446 | 19, 021 117, 467 
(do GRE deng viet A | 323, 961 | 103, 133 | 1, 420 356, 090 | 103, 148 219, 863 3 123, 011 
o ANA at o4 277, 940 | 29, 852 | 1, 729 | 303, 190 98, 663 | 18, 957 117, 620 


! Finisbed fluorspar only. 
3 Revised figure. 


When the war with Japan ended, consumption of acid-grade 
fluorspar in the manufacture of hydrofluoric acid declined abruptly 
to an average of about 4,800 tons monthly in the last 4 months of 
1945 and remained low in the first quarter of 1946. Asa consequence 


! Figures on imports and (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. S. Department of Commerce. 507 
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of greatly increased demand for fluorine chemicals, however, consump- 
tion during the latter half of 1946 was at an annual rate of 100,000 
tons. Liquefied fluorine was put on the market for the first time in 
1946, and although production was on a limited commercial basis for 
experimental use, scientists predict a new field of chemistry in the 
development of fluorine compounds.? According to McBee: ? 


Before the war fluorine was generated in gram quantities with difficulty. It 
could not be purchased at any price. Now fluorine can be produced at reasona- 
ble cost on a large scale. Already it has been used in major industrial fluorina- 
tions. In 1947 fluorine will probably be offered to the industry by several chemi- 
cal companies. 


Ceramic-grade fluorspar was in short supply during some periods 
of 1946 as a result of expanded demand by the glass and enamel 
trades. Usage of fluorspar by manufacturers of glass established an 
all-time high in 1946. Many makers of glass who heretofore had not. 
used fluorspar began employing it in 1946. Enamelers consumed 
more fluorspar in 1946 than in any other year except 1941. The 
larger use of fluorspar in enamel may foretell an upward trend of 
substantial magnitude, inasmuch as the housing program features 
built-in shelves and closets of porcelain enamel. Consequently, 
should the production schedule for these houses gain momentum, a 
corresponding increase in demand for fluorspar would follow. 

Deliveries of fluorspar to consumers in the United States totaled 
298,367 short tons in 1946 (272,304 tons from domestic mines and 
26,063 tons from foreign sources); in addition, 3,907 tons of finished 
fluorspar from domestic mines were delivered to the Government 
stock pile. In 1945, deliveries to consumers totaled 357,624 tons 
(313,002 tons from domestic mines and 44,532 tons from foreign 
sources); in addition, 9,449 tons of finished fluorspar from domestic 
mines were delivered to the Government stock pile. Total deliveries 
to steel plants in the United States declined to 154,614 tons (207,100 
tons in 1945), and those to hydrofluoric-acid plants dropped to 
84,190 (102,734 tons in 1945); sales to glass and enamel plants 
advanced to 47,483 tons (36,508 tons in 1945). 

The average composite selling price ($32 a short ton) of all grades 
of fluorspar (both domestic and foreign) delivered to consumers in 
the United States was $1.28 more than in 1945. 

The total quantity of fluorspar shipped in and imported into the 
United States from about 1870 through 1946 was approximately 
7,955,000 short tons, comprising about 83 percent from domestic 
mines and 17 percent from foreign sources. 

The high rate of extraction of domestic fluorspar in recent years 
(nearly 2,800,000 tons of finished fluorspar in the decade 1937-46) 
has been of much concern to many consumers and producers; as a 
consequence, there was much activity on the part of several large 


ager producers in acquiring additional reserves of this mineral 
in . 


à 3 Chemical Industries, Fluorine Chemistry Achieves Commercial Stature: Vol. 54, No. 6, December 


%46, pp 006-1011 


1 8 
2 McBee. E. T., Fluorine Chemistry: Ind. Eng. Chem., vol. 39, No. 3, March 1947, pp. 236-287. 


FLUORSPAR AND CRYOLITE 509 


Fluorspar shipped! from mines in the United States, 1880-1946, by States, in 


short tons ? 

Year Arizona | Colorado| Dlinois GE Nevada a e Total 
1880-1909 /. . 718 5,807 | 330,120 | 203. 9999 710 1. 020 542, 304 
1910-19 . 843 83, 220 11, 004, 633 | 281,124 400 20, 997 6,110 | 1,397, 327 
1920-29 WW .. 181 71. 920 , 804 | 512, 518 2, 344 31, 216 2,319 | 1,251,302 
1930-39 € ._-....-.... 3,351 50,935 | 466.595 | 515,727 14, 693 23, 931 3,090 | 1,078, 322 
/ esns 1,370 11,032 | 104,698 | 108, 939 5, 803 6, 616 142 A 
A 8 1, 428 15, 566 | 133,333 | 142, 862 8, 967 17, 591 922 320, 669 
7777 714 31, 743 161, 949 134, 133 8, 020 , 542 1, 218 360, 316 
1218 8 1. 328 49, 145 198, 789 | 109,849 8, 653 37, 050 1, 202 406, 016 
1944... oo colce RSS , 209 176, 259 112, 791 7, 293 42, 973 8, 280 413, 781 
IM ias 1, 126 52,437 | 147, 251 95, 142 7, 038 14, 449 6, 518 323, 961 
. 32, 539 | 154,525 : 6, 234 17, 584 3, 526 277, 


1 Figures for 1880-1905 represent production. 

2 Figures on production not recorded for Colorado before 1905, for Illinois before 1880, and for Kentucky 
before 1886 and for 1888 -95; total unrecorded production, chiefl Y [rom Illinois, estimated at 25,000 tons. 

! California, New Hampshire, Tennessee, Texas, Utah, Washington, and Wyoming. 

4 Figures, by years, for 1880-1909 are given in Mineral Resources of the United States, 1925, pt. II, p.13; 
for 1910-39 in Minerals Yearbook, Review of 1940, p. 1297. 


Fluorspar imported into the United States, 1910-46, by countries, in short tons ! 


New- Other ` 
Year Africa l Mexico] found- K coun- | Total 

land tries ? 
1910-193? TI, kr 11 | 186, 936 
19202999 54,5! 7 . 16, 161 | 454,632 
1930-39 W... 17, 527 7,989 | 240, 792 
A AA ecu 829 11,871 
1911 [1,82 EEN E 1 1007 „ 7, 5 
1912 J ] ¾ͤ / ⁰% Au . /// ͤ ⁰⁵ 2, 151 
1943... 57 4 206,515 | 7,144 | 15,540 |........].....--. 43, 769 
1944. 3, 557 ,02| 9,177| 114. 87, 200 
191988888 becuse ce A 62, 575 ,875 27, 32222 EE 103, 133 


1919. ?2‚˖•ẽ— 5 24, 063 


1 Imports Aug. 1 to Dec. 31, 1909, totaled 6,971 tons. Earlier imports not separately recorded but esti- 
mated at 150,000 tons and virtually all from United Kingdom. 

? Argentina, Australia, Austria-Hungary, Belgium, China, Czechoslovakia, Italy, Netherlands, Norway, 
Tunisia, and U.S. S. R. in Asia. 

3 Figures, by years, for 1910-39 are given in Minerals Yearbook, Review of 1940, p. 1298. 

4 Less than 1 ton. 

5 Bureau of Mines has determined that 1,691 tons credited to Canada by the U. 8. Department of Com- 
merce originated in Newfoundland. 


PRODUCTION AND SHIPMENTS 


Production of finished fluorspar totaled 277,300 short tons in 1946, 
including 129,359 tons of flotation concentrates. However, the 
roduction also includes 5,700 tons of finished fluorspar recovered 
Fon milling about 11,400 tons of crude ore that had been mined be- 
fore 1946. Thus, total mine production (expressed in terms of finished 
fluorspar) was 271,600 tons in 1946 compared with 341,500 tons in 
1945. Ofthe mine production in 1946, 5 mines (producing over 10,000 
tons each) supplied 93,300 tons or 34 percent, 12 mines (producing 
5,000 to 10,000 tons each) supplied 85,000 tons or 31 percent, 24 mines 
(producing 1,000 to 5,000 tons each) supplied 64,300 tons or 24 per- 
cent, and 11 mines (producing 500 to 1,000 tons each) supplied 8,000 
tons or 3 percent; thus, 52 mines produced 250,600 tons or 92 percent 
of the total. Of the remaining output (21,000 tons or 8 percent), 
some (in quantities ranging from a few tons to 500 tons) came from 
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an undetermined number of small mines and prospects, but much was 
derived from treating tailings from previous milling operations. 

In 1946 mines operated by consumers produced 60,800 tons of 
finished fluorspar compared with 101,348 tons in 1945. 

Fluorspar shipments from domestic mines in 1946 aggregated 
277,940 short tons valued at $9,038,969, decreases of 14 percent in 
quantity and 9 percent in value from 1945. Of the 1946 total, 51,428 
tons were shipped by river or river-rail for delivery to consumers as 
compared with 52,718 tons in 1945. 

inois (55 percent) and Kentucky (23 percent) supplied 78 percent 
of the fluorspar shipped in 1946 compared with 75 percent in 1945. 
Shipments from Illinois and Kentucky were 10 percent less than in 
1945 compared with a loss of 26 percent from other producing States. 

The average value of all grades of finished fluorspar shipped in 1946 
was $32.52 a short ton ($1.97 more than the 1945 average). 

The accompanying table shows shipments of fluorspar, by States, 
in 1945 and 1946. 


Fluorspar shipped from mines in the United States, 1945-46, by States 


| 1945 1946 
State Value Value 
Short tons |————— — — — | Short tons Lo 
Total Average Total Average 
ATIVODA A te ose eases 1, 126 $21, 016 $18. 66 389 $7,959 $20. 46 
Colorado 52, 437 | 1. 333. 735 25. 43 32. 530 925, 867 28. 45 
A 147, 251 5, 014, 807 34. 06 154, 525 5, 493, 642 35. 55 
Kentucky /e 95, 142 2, 832, 945 29. 7 63, 143 1, 889, 454 29. 92 
New Mexico 14, 419 390, 331 27. 01 17, 584 489, 607 27. 84 
FF gr is 
| (1i AAA A EA ,4 
don ic oe qai rca) 2, 973 304, 045 22. 43 2 370 232, 440 3 82 
Woabhington. 132 
323, 961 | 9, 896, 879 30. 55 277,940 | 9,038, 969 32. 52 


Fluorspar shipments in 1946 comprised 140,975 tons of fluxing 
avel (including 9,129 tons of flotation concentrates, which were 
lended with fluxing gravel) and foundry lump, 136,681 tons of 
round and flotation concentrates, and 284 tons of acid lump. The 
Bulk of the fluxing-gravel and foundry-lump fluorspar was shipped to 
steel plants and iron foundries; but a comparatively small tonnage 
moved to plants making cement, ferro-alloys, nickel, basicrefractories, 
and fluxing compounds, to smelters of secondary metals, and to the 
Government stock pile. Of the ground and flotation concentrates 
shipped in 1946, hydrofluoric-acid plants took 58 percent and glass 
and enamel plants 35 percent; the remainder went chiefly to aluminum- 
and magnesium-reduction works, to manufacturers of steel, ferro- 
alloys, and welding rods, and to smelters of secondary metals. Except 
for 15 tons to a steel plant and 2 tons to a nonferrous smelter, all the 
acid-lump fluorspar was shipped to hydrofluoric-acid plants. 
The accompanying table shows shipments of fluorspar, by grades 
and industries, in 1945 and 1946. 
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Fluorspar shipped from mines in the United States, 1945-46, by grades and indus- 
tries, in short tons 


Grade and industry 1045 1946 
Fluxing gravel and foundry 
ump: 

Ferrous. i sinas Osea CES 136,791 | 13 5,030 

Nonferrous. s 2, 211 2. 231 

Cement 35, 960 47, 377 

Miscellaneous Hy drofluorie acid 79, 562 78, 780 

Government stock pile Miscellaneous 1. 625 

— — Government stock pile 2,224 

Exported 1, 420 1, 729 

Acid lump: 1 129, 806 | 1 136, 683 

kerroug -200a neennaaanaaM 36 A 
Nonferrous. sss 2 Total: 

Hydrofluoric acid............ 593 191, 472 He: is 

631 326 661 

35, 960 47, 377 

H ydrofluoric acid 80, 155 79, 047 

Miscellaneous 1, 796 800 

Government stock pile 9, 449 3, 907 

Exported. .................. 1, 420 1, 729 


— | ee ee 


323,961 | 277,940 


1 Fluxing gravel includes (and flotation concentrates exclude) the following quantities of flotation concen- 
trates blended with fluxing gravel: 1945, 4,182 tons; 1946, 9,129 tons. 
2 Includes pelletized gravel. 


SHIPMENTS, BY USES 


As is evident from the accompanying table and figure 1, the pre- 
dominant purchaser of fluorspar is the steel industry, which also 
consumes substantial quantities of hydrofluoric acid and sodium 
fluoride, for which fluorspar is the basic material. 


Fluorspar shipped from mines in the United States, 1945-46, by uses 


1945 1946 
Quantity Value Quantity Value 
Use A AAA A 
Ae Short Total Aver- i Short Total Aver · 
tota] | tons age | tota] | tons age 
BUCO) RE 57. 5 186, 073 |$5, 182, 059 |$27. 85 | 48.3 |134, 205 |$3, 843, 038 | $28. 62 
E -0M 1.1 | 3,422 94,852 | 27.72 1.8 | 4,855 137, 507 | 28.32 
Le a EE EE 10.0 | 32,300 | 1,033, 737 | 3200 | 14.3 | 39,837 1 1,306,005 | 32.78 
Enamel. e Eege 1.1] 3,660 128, 612 | 35.14 27 | 7,50 262, 530 | 34.82 
Hydrofluorie acid ................. 24.7 | 80,155 | 2,896, 267 | 36.13 | 28.5 | 79,047 | 3,111,201 | 39.36 
Miscellaneoua s 2.3 7,482 251, 560 34. 02 2.4 6,730 221,001 | 32. 84 
Government stock pile 2.9 9,449 260, 853 | 27. 61 1,4 | 3,907 93,800 | 24.01 
99. 6 322, 541 | 9,850,940 | 30.54 | 99.4 |276,211 | 8,975,172 | 32. 49 
Exported ......................... .4 1, 420 45,939 | 32. 35 .6 1,729 03,797 | 36.90 


100.0 |323,961 | 9,896,879 | 30.55 | 100.0 |277,940 | 9,038, 969 | 32. 52 
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CONSUMPTION AND CONSUMERS’ STOCKS 


The accompanying tables give data on consumption and consumers’ 
stocks of fluorspar. 


Fluorspar (domestic and foreign) consumed and in stock in the United States; 
1945-46, by industries, in short tons 


1945 1946 
Industry Con: Stocks at | In transit | Gon- | Stocks at | In transit 
sump- consumers’ | to consum- sum consumers’ | to consum- 
fios lants, |ers' plants, ton. lants, ers plants, 
ec. 3] Dec. 31 ec. 31 Dec. 31 
Basic open-hearth steel 176, 488 145, 631 
Electric-furnace steel 20, 873 67, 800 5,871 14, 898 65, 341 3, 005 
Bessemer steel 555 
Iron foundry...................... 3, 877 1, 082 51 4, 025 1,165 66 
Ferro-alloys....................... 2, 909 1:013]: eee et 2, 044 N 
H ydrofluoric acid - 109, 315 20. 757 506 83, 901 17, 431 1. 810 
Primary aluminum ....-------- 1. 190 665 |....-.--0.-- 1.417 1.182 
Primary magnesium.............. 811 TOT ordenes t VER pa ee oe 
A ³·¹ 31,874 5, 962 681 39, 852 7, 136 1, 414 
Srl ĩ 3, 695 1. 433 101 6, 739 1. 940 283 
Welding rod 1. 457 y e es 417 IT 
WT EE 365 1.5111... 608 FFF 
Miscellaneounn s 2, 681 2, 208 12 2, 552 2, 092 125 
—— 4m— |———— | 
356, 090 103, 148 7,222 | 303, 190 98, 603 6, 703 


Production of basic open-hearth steel and consumption and stocks of fluorspar 
(domestic and foreign) at basic open-hearth steel plants, 1942-46 


Production of basic open-hearth steel 


ingots and castings. .......... long tons..| 67,821,000 | 69,695, 000 | 71,387,000 | 64,510,000 | 54,034,000 
Consumption of fluorspar in basic open- 

hearth steel production...... short tons.. 217, 100 205, 076 201, 788 176, 488 145, 631 
Consumption of fluorspar per ton of basic. 

open-hearth steel made......... pounds.. 6.4 5.9 5.7 5.5 5.4 
Stocks of fluorspar at basic open- -hearth 


steel plants at end of year....short tons.. 60, 400 57, 200 53, 100 63, 900 61, 600 


Fluorspar (domestic and foreign) consumed in the United States, 1927-40, in 
short tons 


Iron 
Hyd ro- á 1 
Y ear Steel fluorie Glass | Enamel 1 E Total 
DI alloys 

;»; ⁵ ˙ ³ ³ðĩð he eee 142, 700 15, 500 6. 800 5. 800 1, 500 176, 200 
o AN a teal ed 158, 100 20, 500 6, 200 5, 700 1, 600 196, 200 
7777 8 162, 100 15, 600 6. 600 5, 200 1, 500 194, 800 
1930 soos eerie dra ec beeen 112, 600 12, 600 4, 300 4, 000 2, 000 138, 2 

KN DEE EE „ 69, 300 12, 000 7, 100 3, 000 1, 300 94, 000 
1032 EE 38, 400 7, 000 6, 700 2, 400 700 56, 000 
J (K 64, 700 7, 800 7, 000 3, 200 700 84, 600 
E Ao 8 85, 300 11, 000 7, 700 3, 500 1, 000 110, 600 
7 ĩᷣͤ 105, 000 12, 900 11. 000 4. 900 1, 000 137, 400 
CO, a beau 140, 800 20, 100 11, 600 5, 400 1, 800 182, 400 
EE 146,400 | 24, 100 11, 600 5, 900 2, 600 194, 300 
T17777;ö˙ðv1 ͤ 0 8 77, 600 18, 900 10, 500 4, 000 2, 800 1, 300 115, 100 
E Zeg 123, 800 26, 300 15, 300 6, 100 3, 500 1. 800 176, 800 
0h; seres 155, 500 37. 000 13, 400 5, 500 4, 600 2, 500 218, 500 
TEE 210, 400 56, 000 20, 300 7, 300 5, 100 4, 500 303, 600 
KT 8 : 81, 600 18, 500 3, 100 7, 800 7, 200 350, 800 
J·;R 8 234,148 | 113,614 20, 592 1, 726 7, 260 11, 545 SB, 885 
77 8 230,201 | 129. 553 27, 315 2, 547 7,815 | 12,739 | 410.170 
eE 197,916 | 109,315 31, 874 3, 695 6, 786 6, 504 356, 090 
1946 MAREM 8 60, 83, 901 39, 852 6, 739 6, 969 4, 994 303, 190 
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Fluorspar was reported consumed in 38 States and the District of 
Columbia in 1946, but 3 States— Illinois, Ohio, and Pennsylvania— 
used 166,465 tons or 55 percent of the total consumption. Pennsyl- 
vania was again the chief consuming State; it ranked first in consump- 
tion of fluorspar in both steel and 1 but dropped from second to 
fourth place in hydrofluoric acid. inois Maintained its rank as the 
largest consumer of fluorspar in hydrofluoric acid in 1946. 

The accompanying table shows, so far as possible without revealing 
the figures of individual companies, the consumption of fluorspar, by 
States, in 1945 and 1946. 


Fluorspar (domestic and foreign) consumed in the United States, 1945-46, by 
States, in short tons 


State 1945 1946 

Alabama. .............-.....- Kentucky 
Georgia 9, 177 7, 101 Maryland.................... 
Arkansas. Milli 8 
Louisiana 16. 401 Massachusetts 
Miss iss ip pl 3, 894 , Rhode Island 
North Carolin Michigan 
Fierce — Minnesota.................... 
California 10, 416 6, 755 || Wisconsin.................-.. 
Colorado Missouri 
Eege eege gel 11, 460 8, 184 onm WORK. occa cs anatas 

(Nil 3 PDP ͤ E 
Connecticut 497 420 [Oklahoma 
Delaware Oregon 
Distriet of Columbia 31, 314 25, 361 || Washington 
New Jersey Pennsylvania 
Hines 54, 397 49,311 || Tennessee 
Indiana 27, 355 26, 435 || Texas. s 

CC „ e oes ee eos 
Nebraska..................... 141 166 West Virginia 
Wyoming................... 
South Dakota... „ 
PRICES 


Prices fixed by the Office of Price Administration on July 1, 1943, 
effective until November 9, 1946, were 830 to 833 a short ton for 
metallurgical-grade fluorspar and $37 a ton for acid and ceramic 
grades. The average selling price of all grades of domestic fluorspar 
shipped in 1946 was 832.52 a short ton—a new peak, compared with 
$30.55 in 1945. 


INDUSTRY IN 1946, BY STATES 


Arizona.—Production in Arizona in 1946, totaling 361 short tons, 
came from Cochise and Maricopa Counties and was shipped to steel 
plants. The fluorspar from Cochise County was from the Lone Star 
mine operated by Cooper Shapley, Jr., and that from Maricopa County 
was from the Union Hill mine operated by Harry Hershkowitz and 
the Jumbo mine operated by Raymond Contreras. A small quantity 
of fluorspar, a byproduct of the Sonora lead mine in Yuma County, 
was shipped from stock to a steel plant in 1946. 

California.— No fluorspar was reported produced in California in 
1946. However, at the pian of Industrial Minerals & Chemical Co. 
at West Berkeley some Nevada fluorspar was ground on a toll basis 
for the Continental Ore Co. and Balfour, Guthrie & Co. 
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Colorado.—Production of finished fluorspar in Colorado decreased 
to 32,400 tons in 1946 from 52,200 tons in 1945. In addition, some 
crude ore equivalent to 400 tons of finished fluorspar was mined but 
not milled in 1946. Thus, production (expressed in terms of finished 
fluorspar) totaled 32,800 tons in 1946 compared with 52,400 tons in 
1945. Output came from Boulder, Chaffee, Jackson, Mineral, and 
Park Counties. 

Shipments from Colorado were 32,539 tons in 1946 compared with 
52,437 tons in 1945. The 1946 shipments comprised 7,993 tons of 
metallurgical-grade fluorspar and 24,546 tons of flotation concentrates. 

On March 15, 1946, Harry M. Williamson & Son sold its flotation 
mill near Jamestown to the Ozark-Mahoning Co. but continued to 
operate the mines and furnish ore for the plant. Finished fluorspar 
produced y both operators was 33 percent less in 1946 than in 1945. 
Output of flotation concentrates, however, was 35 eie greater. 
Except for 14 tons of development ore from the Afterthought mine, all 
the ore treated in the mill in 1946 came from the Argo and Emmett 
mines in Boulder County. The Ozark-Mahoning Co. also operates 
& flotation mill in Illinois. 

Production of flotation concentrates at the mill (near Jamestown) 
of General Chemical Co. was 23 percent less than in 1945. "The 
flotation-mill feed comprised ore from the company-operated Alice, 
Burlington, Chancellor, Upper Alice, and Yellow Girl mines in 
Boulder County; from development at the Dostal mine in Chaffee 
County; and some purchased ore. The mines of the American 
Fluorspar Corp. and the flotation mill of the Fluorspar Processing Co., 
all near Salida, were sold to the General Chemical Co. in January 
1946. The Salida flotation plant did not operate. This company 
also has a flotation mill in New Mexico. 

Colorado Fluorspar Mines, Inc., which operates & combination 
flotation-jig mill and & mine near Salida, Chaffee County, produced 
29 percent less finished fluorspar than in 1945. Virtually the entire 
output in 1946 was flotation concentrates, whereas in 1945 almost 
half of the production was fluxing gravel. 

The mine and flotation mill of United States Fluorspar, Inc., near 
Salida, operated sporadically until September 1946, when operations 
ceased; on October 22 the company went into receivership. 

The Wagon Wheel Gap mine, in Mineral County, of the Colorado 
Fuel & Iron Corp., produced 13 percent less fluorspar than in 1945. 

The Crystal mine near N or pavo. Jackson County, operated by 
the Crystal Fluorspar Mines Co., produced and pped several 
 earloads of metallurgical-grade fluorspar in 1946. Some ore was 

reclaimed from the Kramer dump, also in Jackson County, by M. P. 
Cloonan and shipped to a cement plant. | 

A small quantity of fluorspar was produced (but not shipped) by 
Luke E. Smith from a property near Jefferson, Park County. 

The heavy-media plant of Western Fluorspar Corp. near Northgate, 
which was closed August 26, 1945, remained idle throughout 1946. 

The fluorspar deposits of Boulder County have been described by 


Goddard.‘ 


è Goddard, E. N., Fluorspar Deposits of the Jamestown District, Boulder County, Colorado: Proc. 
Colorado Sel. Soc., vol. 15, No. 1, 1946, 47 pp. 
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Illinois. Despite the decreased demand and the coal strikes, 
Illinois maintained its premier position as a fluorspar-producing State. 
Production of finished fluorspar was 154,300 tons in 1946; about 99.7 
percent came from Hardin County and the remainder from Pope 
County. However, the production includes 4,400 tons of finished 
fluorspar recovered from crude ore mined before 1946. Consequently, 
total mine production (expressed in terms of finished fluorspar) was 
149,900 tons in 1946 compared with 151,400 tons in 1945. Some 
Kentucky fluorspar is milled in Illinois, and some Illinois fluorspar is 
milled in Kentucky; the finished fluorspar so recovered, as well as 
that shipped, is credited in the statistics to the State of origin. The 
Argo, Austin, Blue Diggings, Cave in Rock, Crystal, W. L. Davis No. 2, 
Deardorff, Fairview, West Green, Hawkins, Hillside, Knox, Lead 
Hill, Midway-North Boundary-Air Shaft, Minerva, Recovery Shaft, 
Rosiclare, Victory, and Wall properties supplied about 97 percent of 
the fluorspar produced in Illinois in 1946; most of the remainder came 
from many mines and prospects, ERE the d Diggings, Douglas, 
Eureka, Kast Green, Hill, Humm, Pell, Renfro, Rose Creek, Sheldon, 
Stewart, Stone Hill, Sun Beam, Twitchell, and Winn; some was 
recovered from tailings from previous milling operations. 

Shipments of fluorspar from Illinois (154,525 tons) were 5 percent 
more than in 1945 and contributed 56 percent of the total domestic 
shipped. Of the 1946 total, 40,486 tons were shipped by river or 
river-rail to consumers compared with 30,327 tons in 1945. 

The Aluminum Ore Co. produced 4 percent more flotation concen- 
trates from domestic ore than in 1945. The heavy-media separation 
unit was completed and put into operation in October 1946. The 
mill feed in 1946 comprised ore from the company-operated Argo, 
Blue Diggings, and Fairview mines. Development was carried on 
at the 600- and .00-foot levels of the Argo mine. An electric hoist, 
replacing a steam hoist, and electric pumps were installed in the Blue 
Diggings shaft in 1946. ; | 

The Crystal Fluorspar Co. produced 62 percent more finished fluor- 
spar at its Crystal mine in 1946 than in 1945. Its output in 1946 
included 1,861 tons of flotation concentrates derived from 5,487 tons 
of log-washer fines treated at the Patton flotation mill. Near the 
“Wye”, 6 miles from Rosiclare, the company is developing the Jeffer- 
son property by a 300-foot shaft, of which 208 feet had been sunk at 
the-close of 1946. . A 
The gravity-concentrating mill of Inland Steel Co. was inactive 
about 9 months in 1946, and its flotation mill was operated at a greatly 
reduced rate; consequently, production of gravel and flotation con- 
centrates was 71 and 56 percent, respectively, less than in 1945. The 
mill feed comprised ore from the Hillside and Wall mines at Rosiclare, 
III., the Barnes and Guill mines near Marion, Ky., and some pur- 
chased ore. Production and shipments of finished fluorspar from the 
Barnes and Guill mines have been credited to Kentucky 1n the statis- 
tics. The Inland Steel Co. carried on much development at some of 
its mines; at its Keystone mine near Marion, Ky., the No. 30 shaft 
was deepened from the 400- to the 500-foot level, a new 450-foot shaft 
was completed at the Guill mine, and development was under way at 
the Rock Candy mine in Illinois. 
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The flotation mill of Ozark-Mahoning Co. (successor to Mahoning 
Mining Co. on December 1, 1946) produced 5 percent more fluorspar 
concentrates from domestic ore than in 1945. The mill feed in 1946 
comprised ore from the W. L. Davis No. 2, Deardorff, East Green, 
and West Green mines near Cave in Rock, Ill., the Mineral Ridge and 
Delhi-Babb mines near Salem, Ky., and some purchased ore. Pro- 
duction of finished fluorspar comprised 83.4 percent acid-grade, 15.4 
percent pelletized gravel, and 1.2 percent filter cake; most of the filter 
c&ke was sold to local producers for blending with fluxing gravel. 
Production and A pin of finished fluorspar from the Mineral 
Ridge and Delhi-Babb mines have been credited to Kentucky in the 
statistics. During 1946, the company acquired the Delhi-Babb mine 
near Salem, Ky., but its lease on the Klondike mine near Smithland, 
Ky., was surrendered. | 

The Rosiclare Lead & Fluorspar Mining Co. operated the Eureka, 
Hawkins, Midway-North Boundary-Air Shaft, Kecovery Shaft, and 
Rosiclare properties in 1946, but the Rosiclare mine was the chief 
producing mine of the company. "The ore from the company mines 
is mill feed for its heavy-media, jig, and flotation units. Production 
of finished fluorspar of all grades was virtually the same as in 1945 
but shipments were 10 percent larger. This company, together with 
the Pigmy Corp., a subsidiary, was the largest producer of fluorspar 
in the United States in 1946. A new three-conductor, 5,000-volt elec- 
tric power cable to serve the pumping station at the 600-foot level was 
installed in the main shaft of the Rosiclare mine, and two 1,000- 
18 pumps were also being added for protection against 

ooding. | 

The mine and flotation mill of Minerva Oil Co. were operated at an 
increased rate in 1946, and output of flotation concentrates from 
domestic ore was 14 percent greater than in 1945. Additional equip- 
ment was installed in the flotation mill to increase its capacity and 
to permit finer grinding of the ore. Leases on & substantial acreage in 
Livingston County, Ky., have been acquired by the company. ` 

Kentucky. Production of fluorspar in Kentucky continued the 
downward trend that began in 1942. . Much of the decline in 1946 
resulted from a lengthy strike at the mines of the United States Coal 
& Coke Co. Production of finished fluorspar was 63,300 short tons 
in 1946. In addition, some crude ore equivalent to 600 tons of fin- 
ished fluorspar was mined but not milled in 1946. Thus, total mine 

roduction (expressed in terms of finished fluorspar) was 63,900 tons 
in 1946 compared with 94,400 tons in 1945. Shipments also declined; 
they were 63,143 tons—a 34-percent drop from 1945 and the smallest 
since 1938. Of the 1946 shipments, 10,942 tons were shipped to 
consumers by river or river-rail compared with 22,391 tons in 1945. 

Output in Caldwell County in 1946 was slightly less than in 1945 
and was chiefly from the Bright, Crowder, Hollowell & Hobby, 
Tyrie, and Williamson mines. The Fluorspar Corp. has been organ- 
ized to take over the Senator mine and E Meadows property. 
Electric equipment was being installed in the Senator mine, where the 
shaft will be sunk to 325 feet; a heavy-media-process plant was under 
construction at the close of 1946. | 

The major part of the 1946 output in Crittenden County came from 
& few mines— Big Four, Blue, Davenport, Krausse, Pigmy, and Tabb. 
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Most of the remainder came from many smaller producing mines 
(including the Bachelor, Barnes, Crystal, Delhi-Babb, Gilless, Hay- 
shed, Hodge, Waddell, and Watkins) and from numerous prospects; 
some was recovered from tailings from previous milling operations. 

Production and shipments of fluorspar in 1946 by the United 
States Coal & Coke Co., the largest producer in Kentucky in 1945, 
were adversely affected by a strike at its mines and mill which began 
on April 26 and ended on October 1. As & consequence, output and 
shipments of finished fluorspar were 60 and 55 percent, respectively, 
less than in 1945. Production came chiefly from the company- 
operated Tabb mines, but some was from the Big Four mine owned 
by the company but operated by Perry & Loyd. Output at the Big 

our mine, however, was only 13 percent smaller than in 1945. 

The Kentucky Fluor Spar Co. and affiliates shipped 12 percent 
less fluorspar and fluorbarite“ than in 1945. The company operates 
& mill at Marion and, through its mining division (Roberts & Kinser ; 
operated the C. R. Babb, Carr, and Wright mines in Livingston 
County. Only about 42 percent of the supply came from company 
mines in 1946; most of it was from the Nancy Hanks, Krausse, Austin, 
and Humm mines and the flotation mills of Minerva Oil Co. and 
Minerals Flotation Corp. 

The Pigmy mine of the Pigmy Corp. (subsidiary of the Rosiclare 
Lead & Fluorspar Mining Co.) produced 32 percent less fluorspar 
than in 1945. 

For the fifth successive year, output from the Bachelor mine of the 
Delhi Fluorspar Corp. declined. However, the company purchased 
both finished fluorspar and milling ore from many producers; its 
shipments were 42 percent less than in 1945. The company sold 
its Delhi-Babb mine, which includes the Bachelor mine, to Ozark- 
Mahoning Co. in 1946. 

L. Conyer, who operated a jig mill near Marion, shipped 18 percent 
less fluorspar than in 1945. He purchases both finished fiuorspar 
and milling ore from many local producers and all of his shipments 
came from these sources in 1946. 

Crider Bros. Fluorspar Co. worked the Blue mine near Mexico, 
reclaimed some fluorspar from the Blue and Haffaw dumps, and 
purchased some fluorspar from local producers. Its sales were about 
double those of 1945. 

The flotation mill at Marion of Minerals Flotation Corp. was 
5 throughout most of 1946 and made a substantial production 
of concentrates from tailings accumulated over a period of years. 

Alco Minerals, Inc., acquired the Summers property near Salem, 
rehabilitated the mill, and added a battery of flotation cells. The 
mill feed comprised tailings from the Klondike, Davenport, Blue, 

in, and other mines. 

The Eagle Fluor Spar Co., one of the older companies in the Western 
Kentucky district, discontinued mining in 1946 and sold its mines and 
mills to the Aluminum Ore Co., which has also acquired the Old 
Silver and Atwood mines near Smithland, Ky., as well as other proper- 
ties in Kentucky. 

In Livingston County most of the output came froin the C. R. 
Babb, Carr, Guill, Lovelace, Mineral Ridge, Nancy Hanks, and 
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Wright mines and from reworking the C. R. Babb, Klondike, and 
other tailings. 

Output at the Carr and Wright mines of Roberts & Frazer was 
greater than in 1945. Its C. R. Babb mine was sold in January 1946 
to the Pennsylvania Salt Manufacturing Co., which made a small 
output in the remainder of the year. 

Production of gravel fluorspar at the Nancy Hanks mine, operated 
by W. V. Haynes, Jr., and Tinsley & Loyd, was 38 percent less than 
in 1945, and recovery of sand spar was 36 percent smaller. 

Eg & Moodie continued to reclaim fluorspar from Klondike 
t gs. 

In the Central Kentucky district, production and shipments of 
fluorspar advanced to 4,235 and 3,786 tons, respectively (1,040 and 
1,097 tons in 1945). Output from this district in 1946 came from 
the Faircloth and Haydon mines in Woodford County near Wilmore; 
the Gobel Dean, Twin Chimney, and Lone Oak mines in Mercer 
County near Harrodsburg; and the Britton mine also in Mercer 
County near Salvisa. The Lone Oak mine was operated by Albert 
Brauer in 1946, while the other mines were worked by Gilbert & Hage- 
man Co. (succeeded by Hageman Properties, Inc., on February 1, 
1947). In 1946 log washers were installed at the Haydon and Gobel 
Dean mines, and 50-ton gravity-concentrating mills were completed 
to serve the Faircloth and Twin Chimney mines. The known ore 
reserves in the Britton mine were exhausted, and the mine was closed 
in November. 

Nevada.—Shipments of fluorspar from Nevada (6,234 short tons) 
declined for the third successive year; they were 11 percent smaller 
than in i945. Most of the 1946 total went to steel plants, but some 
was shipped to hydrofluoric acid, cement, glass, and enamel plants 
and an iron foundry. The fluors moving to glass and enamel 
plants was ground at the plant of Industrial Minerals & Chemical 
Co. at West Berkeley, Calif. 

New Mexico.—Chiefly because of resumption of operations by 
Zufii Milling Co. (which operated almost entirely on Mexican ore in 
1945) and the Government-owned heavy-media plant at Gila, pro- 
duction of finished fluorspar (17,500 short tons) in New Mexico was 
22 percent greater than in 1945. However, the production includes 
2,300 tons of finished fluorspar recovered from ore mined before 1946. 
Consequently, total mine production (expressed in terms of finished 
fluorspar) was 15,200 tons in 1946 compared with 28,600 tons in 1945. 
The 1946 output came from Grant, Luna, Sierra, and Valencia 
Counties. i 

Shipments of fluorspar from New Mexico likewise increased and 
totaled 17,584 tons, a gain of 22 percent over 1945. 

The flotation mill of General Chemical Co. at Deming produced 
8 percent more concentrates from domestic ore than in 1945. The 
mill feed comprised ore from the company Shrine mine in Grant 
County and purchased ore from local mines. 

The flotation mill of Zuñi Milling Co. at Los Lunas resumed pro- 
duction on October 15, 1946, and during the balance of the month 
it milled some Mexican ore which had remained at the plant when it 
suspended operations in August 1945. The concentrate recover ed 
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from Mexican ore, as well as that shipped, is not included in the 
statistics on production and shipments. In early November the 

ill began operating on ore from the company mines near Grants in 
Valencia County and purchased ore from local mines. 

The Government-owned heavy-media plant at Gila, inactive since 
January 1945, resumed operation on October 8, 1946. The plant is 
being operated by the Shattuck Denn Mining Co. as agent for the 
Office of Metals Reserve to treat the accumulated stock of ore at the 
mill; the resultant concentrates will be shipped to a Government 
stock pile. 

At the Burro Chief mine near Tyrone, Grant County, operated by 
H. E. McCray, the 400-foot level was opened and a jig plant to 
serve the mine was put into operation. Production of finished 
fluorspar was more than double that of 1945 but output of milling 
ore, which is sold to local mills, was only one-fourth as much. i 

The flotation mill of Indian Metals Co. of New Mexico at Lords- 
burg resumed production in April and was operated sporadically 
during the remainder of 1946. 

The Grattan flotation mill at Deming was operated during March 
and April by I. S. James on purchased ore from the Burro Chief 
and Foster mines. | 

The fluorspar deposits of New Mexico have been described by Roth- 
rock and others.* 

Texas.—Production and shipments (933 and 1,118 short tons, 

respectively) were 73 and 67 percent less than in 1945. Production 
was from the Eagle Mountains mine in Hudspeth County near Van 
Horn, operated by the Western Fluorite Co. until August 1, when it 
was acquired by J & L Fluorite Co. "Virtually the entire output in 
1946 was flotation concentrates. 
- Utah.— George Spor & Son, operating the Spor mine in Juab County 
near Delta, was the only producer of fluorspar in Utah in 1946. Out- 
put in Utah was 2,340 short tons in 1946 compared with 2,918 tons in 
1945. | 

Washington.— The Mitchem mine in Ferry County near Keller and 
the small heavy-media plant which serves it were not in operation in 
1946. A small quantity (38 tons) of concentrates produced in 1945 
was shipped to a steel plant in 1940. 


MILL DEVELOPMENTS 


The trend toward the heavy-media and flotation processes for 
treating fluorspar ores continued in 1946. With these processes lower- 
grade ore can be mined and treated than is economical with jigs, much 
higher recoveries of fluorspar are attained, and higher-grade concen- 
trates produced. Employment of these processes makes it possible to 
produce many thousands of tons of concentrates from material that 
heretofore was considered waste. In fact, since flotation was applied 
to the treatment of fluorspar in the United States in 1929, a large 
tonnage of concentrates has been recovered from tailings resulting 
from other milling operations. Consequently, the growing use of 
these processes has done much to retard the rate of depletion— 


3 Rothrock, H. E., and others, Fluorspar Resources of New Mexico: New Mexico Bureau of Mines and 
Mineral Resources Bull. 21, 1946, 245 pp. 
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nearly 280,000 tons annually in the past decade—of this important 
national resource. 

The heavy-media unit of the Aluminum Ore Co., Rosiclare, Ill., 
was completed and put into operation in October 1946. This unit is 
designed to treat 25 tons of crude ore per hour and by rejecting one- 
third to one-half of the coarse material will supply an GE ee product 
for flotation feed. p. 3 

In 1946 the Fluorspar Corp. had a heavy-media separation plant 
under construction near Princeton, Ky., to serve the nearby Senator 
and Meadows mines. The concentrates produced will be feed for the 
flotation plant at Marion, Ky., of Minerals Flotation Corp., a sub- 
sidiary of the Fluorspar Corp. 

The productive capacity of the flotation mill of Ozark-Mahoning 
Co. near Jamestown, Colo., was increased by 6 additional cells, a 
26-foot thickening tank, and other equipment. The company flota- 
tion mill at Rosiclare was being enlarged by additional cells, a new 
cooler, and a new kiln. 

The flotation operation in Illinois of the Mahoning Mining Co. 
(now Ozark-Mahoning Co.) has been described by Duncan.* 

The beneficiation of fluorspar from the mine of Minerva Oil Co. 
has been described by Fine and O’Meara.’ 

Alco Minerals, Inc., added a battery of flotation cells to the Sum- 
mers mill, near Salem, Ky., which it rehabilitated and put into 
operation in 1946. 

In the latter part of 1946, St. Lawrence Fluorspar, Inc., completed 
and put into operation at Wilmington, Del., a drying plant with a 
capacity of 60 to 65 short tons of dry fluorspar per 24 hours. Filter 
cake from the flotation plant.of St. Lawrence Corp. of Newfoundland, 
Ltd., will be dried at this plant. ( AE 

Output of flotation concentrates from domestic ore totaled 129,359 
short tons in 1946 compared with 121,670 tons in 1945. In addition, 
flotation mills in the United States recovered 354 and 17,374 tons, 
respectively, from milling Mexican ore in 1946 and 1945. - 


FOREIGN TRADE 


Imports.—Receipts of imported fluorspar into the United States 
were 29,488 short tons in 1946—a loss of 71 percent from 1945, which, 
however, was an all-time high. e , 

Fluorspar imported for consumption in the United States, which 
represents the quantity on which the duty was paid, was 29,852 
tons—a loss of 71 percent from 1945. The imports in 1946 com- 
prised 6,621 tons containing more than 97 percent calcium fluoride 
and 23,231 tons of lower grade. They were valued? at $516,815. 
The value assigned to the higher-grade foreign fluorspar averaged 
$23.99 a ton in 1946 and that to the lower grade $15.41. The cost 
to consumers in the United States also includes duty, loading charges, 

Duncan. W. E., Concentrating Operations of the Mahoning Mining Co., Rosiclare, III.: Am. Inst. 
Min. and Met. Eng. Tech. Pub. 2040, 1946, 14 pp. 

' Fine, M. N. and O’Meara, R. G., Laboratory Beneficiation of Fluorite Ore from the Minerva Oil Co., 
Eliorado, Il.: Am. Inst. Min. and Met. Eng. Tech. Pub. 2055, 1946, 10 pp. ME" 
vos inr tertio i Tape QU, Tos cr SIE i i d e 
merchandise, at the time of exportat ion to the United States, is offered for sale in the principal markets of 


the country from which exported, including the cost of containers or coverings and all expenses (including 
any export tax) incident to placing the merchandise in condition ready for shipment to the United States. 
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insurance, consular fee, and freight to consuming plants. The duty 
on fluorspar containing not more than 97 percent calcium fluoride 
continued at $5.625 a short ton and on fluorspar containing more 
than 97 percent calcium fluoride $3.75. 

Unlike in 1943, 1944, and 1945, when the bulk of the imported 
fluorspar was delivered to Government stock piles, all foreign fluorspar 
received in 1946 was for use by domestic consumers. 


Fluorspar imported for consumption in the United States in 1946, by countries 
of origin and United States customs districts of entry 


Containing more | Containing not more 


than 97 percent than 97 percent cal- Total 
Country and customs district calcium fluoride cium fluoride 
Short tons | Value 

Canada: AMO or eee 310 $8, 934 
Mexico: 

Ahr 3, 003 44, 275 

icr MEE MR . 8 1,033 15, 584 

A Eres 2, 430 23, 771 

Dion nun ese cee 17, 249 294, 930 

Michigan... ceo mmm 8 272 4, 438 

New-York... ³oAAAͥͥͥ ( | RE EwER 14 98 

37 . ocnlos E trs! 62 1, 661 

24, 063 384, 757 

Newfoundland: Philadelphia..... 2, 688 80, 640 

Spain: Philadelphia..............]............].......... 2, 701 42, 484 

Total: 1046................. 852 516, 815 

. 33 | 2, 156, 


The accompanying table, compiled from data supplied the Bureau 
of Mines by importers and by domestic companies milling foreign 
fluorspar, shows the quantities of imported fluorspar delivered to con- 
sumers in the United States in 1945 and 1946, irrespective of year of 
importation into the United States; it differs from the preceding table, 
which shows the quantity and grade imported into the United States 
in 1945 and 1946. The quantities in the accompanying table are 
based upon the actual outturn weights and include the finished fluor- 
spar recovered from milling foreign ore and from drying filter cake, 
rather than the ore milled or wet filter cake. 


Imported fluorspar delivered to consumers in the United States, 1945-46, by uses 


1945 1946 
Selling price at border, Selling price at border, 
tidewater, or f. o. b. tidewater, or f. o. b. 
Use flotation mill in flotation mill in 
Short United States, in- Short United States, in- 
tons cluding duty tons eluding duty 
Total Average Total Average 
LEE 21, $555, 530 $26. 42 20, 319 $485, 592 
Hydrofluoric acI ed 22, 579 811. 025 35. 92 5, 143 63, 650 31. 82 
Magnesi SE 103 2 780 r ae bomen cos EE 
O 0000an 1 7 29. 89 309 10, 700 34. 
Glass and enamel................. 548 18, 110 33. 05 106 3, 384 $1.92 
Oe... 8 125 4, 625 37. 00 186 4, 238 22. 78 


44,532 | 1,397, 159 31. 37 26, 063 667, 573 25. 61 
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Exports.—Producers of fluorspar reported exports! of !1,729 short 
tons of fluorspar valued at $63,797 in 1946 compared with]1,420 tons 
valued at $45,939 in 1945. The exports (all ceramic ground and 
flotation concentrates) by producers in 1946 comprised 700 tons to 
Canada; 480 tons to Peru; 496 tons to Belgium; 42 tons to Mexico; 
and 11 tons to Uruguay. 


Fluorspar reported by producers as exported from the United States, 1942-46 


WORLD REVIEW 


The accompanying table shows world production of fluorspar, by 
ou in 1937, 1939, and 1942 to 1946, insofar as statistics are 
available. 


World production of fluorspar, 1987, 1939, and 1942-46, by countries, in metric 


tons ! 
{Compiled by B. B. Mitchell] 
Country ! 1937 1939 1942 1943 1944 1945 1946 
Argentina (shipments)......... 350 739 2, 328 4, 000 (2) (3) (3) 
Australia: 

New South Wales.......... AA „» A ecu ad (2) 
ueensland................ 1, 410 20 311 52 801 875 
A A ME 408 266 145 326 

ee 136 218 5, 624 10, 169 6, 281 6, 6, 853 
A A 51, 430 (3) 27, 447 24, 160 13, 400 13, 749 21, 528 
Germany: 

Anhalt .................... 13, 662 11, 157 12, 470 

Bua c 62455 | 09,870 | 89,640 
avaria.................... ^ i 

Prussia 30, 514 24, 414 27, 841 1190, 000 3 170, 000 (2) (2) 

Saron md 074 10, 002 11, 806 

Thuringia 18, 117 24, 040 32, 290 

¡E EE 20 4, 110 1, 667 1, 249 63 (3) 
III!!! A 8 13. 385 13, 243 35, 034 (*) (3) q (2) 
Pf! ³ ³ AAA (3) 1, 960 7, 800 7, 282 7, 967 3, 207 ( 
Korea (Chosen)................ 8,084 | 322,000 | 47,847 | * 50,000 | * 60,000 (3) (3 
Mexico (ex ports) . 5, 365 22, 469 56, 450 50, 251 20, 114 
ewíoun FFF 8, 479 1], 227 | * 32,660 66, 170 58, 290 49, 841 4 25, 260 
NOPFWAV. ĩ· aia 1, 602 2, 411 1, 920 905 3, 119 (3) (3) 
Southern Rhodesia..........-.-|.......---]---------- à (m 8 (2) (3) 
South-West Africa 105 2) 2 Sv. AA (3) 
"ij rc DEREN 8, 16, 297 35, 911 85, 505 9, 642 4 6,477 
E AAA „ 468 2, 107 1, 836 8, 448 3 
Switzerland. ...................]..........]--.......- 486 582 820 |.......... 3 
Tunisia. ......................- 1, 676 2, 010 OI A cse 8 ) 
Union of South Africa.......... 3, 615 10, 322 4, 185 4, 646 3, 481 3 657 4, 004 
¡PEO 3 70, 000 (1) (3) (3) (3) 
United Kingdom .............. 42, 837 38, 786 i 55, 106 44, 281 644 
United States (shipments)..... 164, 408 165,806 | 320,871 368,330 | 375, 374 293, 891 252, 142 
Total (estimate).......... 519,000 | 577,000 | 883,000 |1,022, 000 |1, 086, 000 (2) (3) 


1 In addition to countries listed China produces fluorspar, but data of output are not avallable. 
3 Data not available. 

3 Estimate. 

* Exports. 

5 January to September, inclusive. 


Canada.— According to the Dominion Bureau of Mines, production 
of fluorspar in Canada was 6,853 metric tons’ (all from Ontario) in 


° 1 metric ton is equivalent to 1.10231 short tons. 
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1946 compared with 6,685 tons in 1945. In Canada output falls 
short of consumption, and the greater part of the deficiency is met by 
importations, chiefly from Mexico, Newfoundland, and the United 
States. However, small quantities of metallurgical-grade fluorspar 
are exported from: Canada to the United States. Imports into 
Canada were 24,279 metric tons during the first 10 months of 1946 
compared with 18,608 tons in the entire year 1945. TN 

Mexico.—Chiefly as & result of demand by the United States, pro- 
duction of fluorspar (as measured by exports) in Mexico increased 
from an average of 11,007 metric tons annually during the 4 years 
1940-43 to 56,450 and 50,251 tons, respectively, in 1944 and 1945. 
Exports in 1946 declined to 20,114 metric tons. Some Mexican 
IUS is used in local steel plants, and some is also exported to 

anada. | 

Newfoundland.—The St. Lawrence Corp. of Newfoundland, Ltd., 
which has & gravity-concentrating mill and a flotation mill for treat- 
ing ore from its mines, was the only producer of fluorspar in New- 
foundland in 1946. Shipments were 11,617 metric tons in 1946 com- 
pud with 19,890 tons in 1945. Shipments were made to the United 

tates and Canada. "The product shipped to the United States in 1946 
was acid-grade filter cake; a plant for drying it was completed in late 
1946 at Wilmington, Del., by St. Lawrence Fluorspar, Inc., an affiliate 
of the St. Lawrence Corp. of Newfoundland, Ltd. 

The mines of Newfoundland Fluorspar, Ltd. (a subsidiary of the 
Aluminum Co. of Canada, Ltd.), were not in production in 1946, but 
general prospecting and the required assessment work were done on 
various mineral claims held by the company. However, from a stock 
pile at its Director mine 13,103 metric tons of crushed fluorspar were 
shipped to Arvida, Quebec, and 546 metric tons were exported to 
Finland. The company is resuming development at its Tarefare 


mine in 1947. 
CRYOLITE 


Imports of cryolite were 10,200 long tons valued at $815,627 in 1946 
compared with 17,952 tons valued at $1,349,678 in 1945. Except for 
2 tons from Canada in 1945, the cryolite imported in 1946 and 1945 
came from Greenland. | 

Exports of cryolite were 1,160 long tons valued at $285,110 in 1946 
compared with 1,697 tons valued at $420,592 in 1945. | | 

Cryolite occurs in commercial quantity and is mined at only one 
place—Ivigtut, Greenland. Gibbs ? has described the mine at Ivig- 
tut, the grades of ore produced, methods of processing and purifica- 
tion, and various uses of cryolite. | 
Artificial cryolite was manufactured in the United States in 1946 b 
the Aluminum Ore Co. at East St. Louis, Ill., and the Reynolds Meta 
Co., at Bauxite (Hurricane Creek), Ark. — 

_ The chief use of cryolite is in the reduction of aluminum; compara- 
tively small quantities are used in glass, enamels, abrasives, and 
insecticides. 

Maoriai Coen Ind vol sala; Dus ee Manufacturing Co.), Cryolite as a Chemical Raw 
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GENERAL SUMMARY 


HE FUEL-BRIQUETTING industry has continued steady ex- 

pansion of its production since 1938, exceeding 3,000,000 net 

tons in 1946. Packaged-fuel production dropped to 191,000 tons 
in 1946 from a peak of 285,000 tons in 1940. | 

The fuel-briquetting industry consists of & relatively few large 
plants (35 with an average annual output of 86,000 tons in 1946), 
producing a small, hard pillow-briquet suitable for shipment. The 
packaged-fuel industry consists of & larger number of small Pon 
(70 with an average annual output of 2,700 tons in 1946), producin 
3- to 4-inch, more or less friable cubes wrapped (6 or 8 to the paciia 
in sturdy paper, suitable for local consumption but not as a rule for 
transportation over long distances. There are, however, some con- 
siderably larger plants in both the briquetting and in the packaged- 
fuel industries. , 

In 1940, packaged fuel amounted to 27 percent of the fuel-briquet 
production; by 1946 it had declined to 6 percent. The relative 
production of the two industries in the United States from the first 
year of record through 1945 is shown Ep in figure 1. The 
profound business depression in the early thirties and the increased 


1 Briquets made from charcoal, wood scrap, and fruit pits not included in Bureau of Mines review. 
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FIGURE 1.— Production of fuel briquets and Packager Bie in the United States from the first year of record 
o 


fuel demands of World War II are reflected in the production of fuel 
briquets in the graph. The packaged-fuel industry, which had its 
inception about 1928 but has been canvassed only since 1935, rose 
spectacularly from 1935 to its peak in 1940, but war shortages and 
high cot of labor, raw fuels, and critical materials have since retarded 
its growth. 

The total supplies of solid fuels commonly used for space heating 
in the United States in 1946 (see Coal—Pennsylvania Anthracite 
chapter of this volume, table 25) in order of their importance were as 
follows: Bituminous coal (including lignite) exact tonnage not avail- 
able; Pennsylvania anthracite, 58,500,000 tons; coke (all kinds), 
7,600,000; fuel briquets, 2,800,000; and packaged fuel, 191,000. 

Wartime controls on solid fuels have ended. All allocation func- 
tions of the Solid Fuels Administration for War were terminated with 
the expiration of the Appice rovisions of the Second War Powers 
Act March 31, 1947; all other SFAW functions were terminated by 
Executive order on May 6, 1947. All remaining price ceilings still in 
effect were lifted by the Office of Price Administration on November 
10, 1946. All priority and urgency certificate assistance to obtain 
machinery for industry was discontinued January 8, 1947, by the 
Office of Temporary Controls (successor to Civilian Production Ad- 
ministration). 


FUEL BRIQUETS 


Salient statistics of the fuel-briquetting industry from 1942 to 1946 
are summarized in table 1. Production and value from 1917 to 1946, 
inclusive, are shown graphically in figure 2. 


FUEL BRIQUETS AND PACKAGED FUEL 527 


TABLE 1.—Salient statistics of the SES industry in the United States, 


Production 
Imports | Exports 
Year Eastern Central rece Total 
States States States 
Net tons 
(lr EE 565, 675 1, 047, 747 134, 878 1, 748, 300 103, 921 
E A 8 544,786 | 1,493, 368 125, 844 | 2, 163, 998 198 174,973 
A A 625,779 | 1,704,005 135,177 | 2,464, 961 538 163, 672 
A ie adnan 637,740 | 1,991, 733 132, 731 2, 762, 204 722 174, 107 
EE EE 880,100 | 1,986, 234 137, 684 | 3,004, 027 653 163, 339 
Average value per net ton, 
Apparent f. o. b. plant 
Year consump- Value of Plants in 
tion! production | operation Pacific 
(net tons) Eastern | Central Coast 
States States States 
e EECH 1,644,713 | $11,266, 041 30 $4. 56 $7. 04 $9. 
LK ee oboe ĩ 1, 989, 223 15, 148, 109 28 5.04 7. 44 10. 26 
ööÜ”H y aet 2, 301, 827 18, 434, 579 30 5. 42 8. 03 10. 07 
/// 0 8 2, 588, 819 21, 678, 886 32 5, 65 8. 40 10. 04 
///! EE 2, 841, 341 25, 299, 612 35 6. 61 9. 03 11. 26 


! Production plus im ports minusexports. 
PRODUCTION 


The output of fuel briquets in 1946, rising steadily since 1938, 
reached a new high of 3,004,027 tons, valued at $25,299,612—a 9- 
percent increase in tonnage and a 17-percent increase in value over 
og ni increase was greatest in the Eastern States region (see 
table 2). 

Briquets were made in 15 States in 1946, with production centered in 
Wisconsin (leading with 1,511,670 tons), followed by Pennsylvania, 
West Virginia, and Missouri, in that order. Production cannot be 
shown by States without revealing the operations of individual plants, 
except for Wisconsin, Pennsylvania, and Illinois, as there were less 
than 3 plants in each of the other 12 producing States. Production 
in Wisconsin in 1946, topping all previous years, increased 2 percent 
in quantity, with an increase of 7 percent in value over 1945. 'The 4 
plants in Pennsylvania produced 469,958 tons, valued at $3,329,494 (a 
65-percent increase in production and 97-percent increase in value 
over 1945); the large increase is due to the beginning of operations at 
2 new plants of the Reading Briquet Co. at Locust Summit and 
St. Nicholas. Production at 3 plants in Illinois in 1946 amounted to 
108,045 tons, valued at $569,200 (a decrease of 8 percent in production 
but an increase of 11 percent in value over 1945). 
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FIGURE 2.—Preduction of fuel briquets, output per plant, number of plants in operation in the United 
States (by regions), and average value per net ton, f. c. b. plant (Central States), 191746. : 


At the six new plants briquetting machinery was installed by the 
Briquetting Machinery Co., Rutherford, N. J. (one plant); Komarek- 
Greaves & Co., Chicago, Ill. (two plants); National Engineering Co., 
Girard, Kans. (one plant); and the Webb Corp., Webb City, Mo. 
(two plants). Three plants reported installation of additional ma- 
chinery in 1946. 

In 1946, 17 of the 35 active plants operated each month throughout 
the year. According to the Weather Bureau,? the winter of 1946 


Baldwin, J. L., The Weather of 1946 in the United States: U. S. Department of Commerce Monthl 
Weather Review, vol. 74, No. 12, December 1946, pp. 205-209 d 
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was Kéiere mild, the temperatures aver ing higher than usual 
over practically the entire country, except in California and Oregon. 


TABLE 2.—Production of fuel briquets in the United States, 1945-46 


Percent of 
change from 
1945 in— 


Plants !| Net tons Value  |Plants!| Net tons Value 


Eastern States 5 637, 740 | $3, 606, 372 7 880, 109 | $5, 817, 639 
Central States......... 24 | 1,991,733 | 16, 739, 912 25 | 1,986, 234 | 17, 931, 641 


Pacific Const States... 3 132, 731 | 1,332, 602 3 137,684 | 1,550, 332 


——— —— ——— — | ———— ———— ͤ v— | o ͤ—äñ4kG 


32 | 2, 762, 204 | 21, 678, 886 35 | 3,004,027 | 25, 299, 612 


1 1945: 11 plants tn Wisconsin; 3 each in Illinois and Missouri; 2 each in Michigan, Pennsylvania, and 
West Virginia; and 1 each in Arkansas, California, Massachusetts, Minnesota, Nebraska, North Dakota, 
Oregon, Washington, and Wyoming. 1946: 11 plants in Wisconsin; 4 plants in Pennsylvania; 3 in Illinois; 
2 each in Arkansas, Kansas, Michigan, Missouri, and West Virginia; and 1 each in California, Massachu- 
setts, Minnesota, Nebraska, North Dakota, Oregon, and Washington. 

Number of Plants. Thirty-five plants reported production in 1946; 
29 of these were also active in 1945? "The 6 new briquetting plants 
which started commercial operations in 1946 were 2 plants of the 
Reading Briquet Co., Locust Summit and St. Nicholas, Pa.; Fort 
Scott Briquette Co., Inc., Fort Scott, Kans.; Acme Briquets, 
Inc., Kansas City, Kans.; Universal Briquet Co., Fort Smith, Ark 
and United Ice & Fuel Co., Flint, Mich. Two additional briquetting 
plants were reported under construction in 1946 to start operation in 
1947 —De Si SCH Coal Co., Buena Vista, Calif. (utilizing California 
lignite), and Lake Coal Co., Inc., Syracuse, N. Y. (utilizing Penn- 
sylvania anthracite). Of the 6 plants idle in 1946, 3 were active in 
1945. Three plants went out of business in 1946. 

Capacity.—The average annual capacity and average annual pro- 
duction per plant in the briquetting industry in the United States, 
by regions, in 1946, were as follows: 


Average Average 

capacity production 

(net tons) (net Lons) 

Eastern States (7 plants) ...............- 220, 000 126, 000 
Central States (25 plants )) 114, 000 79, 000 
Pacific Coast States (3 plants) ) 48, 000 46, 000 
Total United States (35 plants) - -. 130, 000 80, 000 


Annual capacities of 100,000 tons or more were reported by 6 out of 
7 plants in the Eastern States, by 9 out of 25 in the Central States 
and by 1 out of 3 in the Pacific Coast States. "The largest annual 
capacities as well as the largest productions in 1946 were reported by 
the Berwind Fuel Co. and the Stott Briquet Co., Inc., for their plants 
at Superior, Wis. Table 3 gives comparative data for the past 10 
years on capacity and relative production for the United States as a 
whole and rev the increase in utilization of the total capacity of 
the active briquetting plants during the recent war years, amounting 
to 66 percent in 1946. 

hich 


3 Years plants (active in 1946) started producing are given in the 1946 Fuel-Briquet Directory (w 
also shows type of raw fuels used), obtainable SE from the Bureau of Mines, Washington 25, D. O. 
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TABLE 3.—Annual capacity and production of briquetting plants in the United 
States, 1937-46 


Active plants Production 


Percent of — 


Annual 
capacity 
(net tons) 


——— 1 Á—— E ET ͤ—— 


C;·ÜÜs0 ĩ⅛2. ³ Ma 3, 423, 000 29.1 
1038 Tv ͤ-K 3, 112, 000 28.0 
J. AA 8 3, 161, 000 28. 2 
TOO BEER 3, 082, 000 34.1 
Jö Rehan ae ͤ K E A LC 3, 100, 000 41.9 
111 ³oÄ¹³ TKA 3, 199, 000 51. 7 
I!!! 8 3, 164. 000 68. 4 
TIME! Lone ⁵ f . 8 3, 493, 900 70. 6 
LEE 3, 782, 900 73.0 
1946: 
Capacity of— 


Less than 5,000 tons....................- 


5,000 to less than 10,000. ................. 1.4 
10,000 to less than 25,000 ...............- 
25,000 to Jess than 100,000 ............... 6.1 
100,000 to less than 200, 000000000 . ; 23. 2 
200,000 to less than 400, Oo S 33.3 
400,000 or more 000 36. 0 
100. 0 
IZ 
Production of— 
Less than 2,000 tons 8 
2,000 to less than 5, 0000000000000 : 
5,000 to less than 10,000. .............-..- 1. 5 
10,000 to less than 25,000 ................ 2.9 
25,000 to less than 100,00 ; 544, 768 18.1 
100,000 or more.........................- 3, 138, 400 2, 319, 304 77.2 


— M — — — ¹— öü᷑2ĩ ES 


4, 533, 300 3, 004, 027 


1 4 of these plants started operations in last half of 1946. 
3 3 of these plants started operations in last half of 1946, 


Raw Fuels. — Table 4 shows the wide variety of raw fuels used in 
the manufacture of fuel briquets in 1946, and table 5 the types of 
briquets made from these fuels. The major raw fuels used are 
bituminous coal and Pennsylvania anthracite; the former, however, 
has decreased in the past 5 years from 65 percent of the total raw 
fuel used in 1942 to 45 percent in 1946, while the use of Pennsylvania 
anthracite has risen in this same period from 16 percent (used at 5 
plants) in 1942 to 39 percent (at 15 plants) in 1946. The increased 
use of anthracite in the past 3 years is traceable to the program in- 
augurated in 1944 by the Solid Fuels Administration for War‘ for 
wider utilization of surplus anthracite fines when bituminous coal 
was in short supply; subsequently, many operators began combin- 
ing considerable quantities of anthracite fines with bituminous coal. 
The resulting high-quality briquet, representing the major portion of 
the fuel briquets made in the United States since 1943, has been 
favorably received and is generally retailed for less than space-heating 
sizes of Pennsylvania anthracite (except buckwheat No. 1) in localities 
where both are available to the consumer. 

In the Eastern States region, bituminous coal and anthracite fines 
were the raw fuels used by the plants near mines in West Virginia and 
Pennsylvania in 1946; and in the Central States region—with plants 


— 
* Bolid Fuels Administration for War, P. N. 71018, SFA 254, Sept. 8, 1944. 
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in nine States and production concentrated in the Lake Dock terri- 
tory—all the fuels except the residual carbons were used, their type 
depending upon their availability at the point of manufacture. In 
the Pacific coast region, the residual carbons from the manufacture 
of oil gas and the pyrolysis of natural gas were the raw fuels used in 
briquetting operations. 

The most outstanding gain in the output of briquets in 1946 over 
1945 occurred at plants near coal mines in the Eastern States, trace- 
able to the additional output of the two new Reading Briquet Co. 
plants at Locust Summit and St. Nicholas, Pa. 


TABLE 4.—Raw fuels used in making fuel briquets in the United States, 1946 


Raw fuels used (net tons) 


Character of raw fuels used | Plants net Plants using— Plants Yard | Other 
screen-| raw Total 
ings fuels 
Pennsylvania anthracite... 151, 098, 909] Yard screenings exclu- 
Arkansas hard coals. ...... 8| ! 275, 245 sively (from own or 
Bituminous (low-volatile). 17/1, 166, 043 other yards)........... 3| 12, 9277 12, 927 
Bituminous (high-volatile) . 4| 119,356|| Raw fuels (other than 
Semicoke (lignite char) 1 yard screenings) ex- 
Residual carbon from clusivel 22. >4 y PON 1, 517, 10311, 517, 103 
pyrolysis of natural gas.. 119 153, 900 Both yard screenings 
Residual carbon from and other raw fuels.... 11,272, 711j1, 025, 8551, 298, 566 
manufacture of oll gas 2 
Petroleum coke............ 3| 15,053 
3 35|2, 828, 596 35|285, 6882, 542, 958/2, 824. 596 


! Includes relatively small tonnage of Oklahoma semianthracite. 
317 plants used 1 kind of fuel only, 2 plants used 2 kinds (separately), and 16 used mixtures of 2 kinds; 
bence the sum of the items shown exceeds the total number of plants. 


TABLE 5.—Classification of plants and production of fuel briquets in the United 
States, by kinds of raw fuel used, 1945-46 


1946 


Briquets produced Briquets produced 


Raw fuel used 
Plants 


Percent Net tons 


Net tons of total 


8 


Pennsylvania anthra cite 
Mixture of Pennsylvania anthra- 
cite and bituminous (ow- 
tolatijé) A 
Mixture of Pennsylvania anthra- 
cite and bituminous (high- 
volatile). EE, eee ees 
Semisr:thracite.....2....--------- 
Arkansas hard coals mixture 
Bituminous: 
Low-xolatile 
High- volatile 
Semichke (lignite char) 
Residual] carbon from pyrolysis of 
natural gas 
Residual carbon from manufac- 
ture of oil gas 
Petroleum ox ee 
Mixture of petroleum coke and 
bituminous (high-volatile)......|........-. 


pá 
— 


1, 765, 769 


303, 423 


= NN = SH NON 


166, 715 


i 
S 
$ 
X 
e 


———— — Uͤͤ — SŘ 


100. 0 335 3, 004, 027 100. 0 


One of these plants also used a relatively small tonnage of Oklahoma semianthracite. 
1 In 1945, 3 plants made 2 kinds of briquets; in 1946, 2 plants made 2 kinds; hence the sum of the items 
shown exceeds the total number of plants active in the respective years. 
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TABLE 6.—Production of fuel briquets, grouped according to location of plants 
with reference to supply of raw fuel, 1945-46 


1945 Change in 1946 


Location of plant 
Plants veri Plants rea Percent 
Near Lake coal docks: 
F l s Ad E 
Lake Huron 1 y 1 i 
13 152,465 13 4 22,429 41.5 
Near coal mines: c XML ME ESSERE 
Conrail sists 7 430.48] d 2 36 46 
11 1,067,840 15 4213,14 | 420.0 
Near petroleum refineries and A o pce codec 
oil- and natural-gas plants: 
Paide Coast States .“ 3 e625 3 +1,088 | 471 
5 162, 543 4 +1, 938 +1.2 
Other ations, e E ' 
Central States 2 } 8, 356 { 2 T4.8 
13 8, 356 13 +44.8 
Total United States .. 32 2,762,204 35 +8.8 


1 Fall River, Mass.; Jackson. Mich: and Omaha, Nebr. 
3 Fall River, Mass.; Flint, Mich.; and Omaha, Nebr. 


Binders.— Asphalt binders remain the preferred type in briquetti 
coal and coke and were used exclusively by 30 plants that produc 
92 percent of the fuel briquets made in 1946. Three other plants 
used, respectively, asphalt and coal-tar pitch combined, asphalt and 
starch combined, and oil-gas tar pitch. In 1946, 2 plants used no 
binder; 1 of these briquetted the carbon residue from the manufacture 
of oil gas, and 1 used low-volatile bituminous coal (the latter has been 
in operation since 1936 and the entire production, relatively small, is 
consumed locally). 


TABLE 7.—Classification of briquetting plants in the United States, 1945-46, 
by percentage of binder used 


1945 1946 
Percent of binder in briquet Production Production 

(by weight) ——S EE - ——— 

Plants Percent | Plants Percent 

Net tons of total Net tons of total 

briquets briquets 

No binder 13 119 4. 1 

Less than ö percent 1 4135 gë 3) 141.352 4.7 
5 to less than 7 percent 16 2, 083, 292 75.4 16 2, 180, 080 72.6 
7 to less than 9 percent............ 6 75, 799 17.2 9 620, 287 20.6 
9 percent or mor 3 42, 780 1.6 5 62, 298 2.1 
32 2, 762, 204 100.0 35 3, 004, 027 100.0 


! In 1945, 2 plants used residual carbon from manufacture of oil gas and 1 used bituminous coal as raw 


fuel; in 1946, 1 used residual carbon from manufacture of oi] gas and 1, bituminous coal. 
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Operators reported approximatel 583 
and small quantities of starch, SE 1 of asphaltic v 
used as binders in 1946 in the manufacture esr po eas tar pite 
Seventy-three percent of the total Production. f poeta, 
1946 was made with binders ranging from 5 to y € briquets in 
of binder in briquet—by weight), as compared wists (percent 
the production in 1942, 38 percent in 1943, 79 pec Percent, of 
75 «percent in 1945. HAM m 1944, and 
eight and Shape.—Pillow-shaped briquets weigh; 
ounces (except for an 11-ounce, bieh volati; bitumen e than 5 
by Coal Processing Corp., Buckner, Ill.) were made at 92 dle made 
1946 and comprised approximately 77 percent of the total MB arie m 
Cylindrical (barrel-shaped) briquets were made at 2 plante on: 
and 20-ounce cubes at 1 plant. Briquets weighing under Dee 18- 
represented 62 percent of the total production in 1946. VOR 


SHIPMENTS 


In 1946 fuel briquets were shipped to 35 States and the District of 
Columbia and exported principally to Canada. States reporting 
the largest output in 1946 shipped their briquets as follows: From 
Wisconsin to 8 States and Canada; from Pennsylvania to 24 States, 
the District of Columbia, and Canada; and from West Virginia to 
19 States, the District of Columbia, and Canada. 

Shipments from each producing State cannot be shown because 
there are only one or two producers in each of the States except 
Wisconsin, Pennsylvania, and Illinois, and confidential data of 
individual operations would thus be revealed. However, a graphic 
presentation of the centers of production, with corresponding States 
of destination for 1936, was included in Minerals Yearbook, 1937, 
page 965; and since then markets have been extended still farther, 
particularly in the New England and other Eastern States. 


TABLE 8.—Shipments of fuel briquets of domestic manufacture in the United 
States, 1945-46, by States of destination, as reported by producers, in net tons 


State of destination State of destination 


Arkansas ................. 540 438 || New Hampshire .......... 10, 686 
California. ............... 15, 343 11,577 || New Jersey................ 27, 134 
Connecticut. .............. 7, 738 15, 302 || New Tork 94, 124 
Delaware ................. 3, 147 3,537 || North Carolina. .......... 19, 080 
District of Columbia ; 1, 606 2, 159 || North Dakota............. 157, 482 
Florida.................... 615 544 || Ohio... .................. 74, 391 
Georgia... oc 152 200 || Oregon. .................. RS 95, 688 
IIIinoilis 43 113, 082 || Pennsylvania.............. 49, 498 
Indiana 47. 321 , 552 || Rhode Island.............. 8, 249 
Iowna................-..-.. 150, 815 124, 271 || South Carolina 5, 723 
Kansas............. 3 15, 384 13, 931 || South Dekota ..........-- 132, 348 
Kentucky................. 5, 149 4, 939 || Vermont 5, 864 
Maine 11. 155 17,924 || Virginia... 24, 811 
Miüaryland................. 10, 028 21,049 || Washington 6, 923 
Massachusetts. 51. 153 63, 458 || West Virginia 2, e 


Michigan 131, 455 187, 452 || Wisconsin 
51, 2 W yoming. ...............- 


— —̃—444 ò 00: — e 


—ͤ—— ͤ —— ——— j 1D OQ e e Á— 


—ͤ—m!—0hͥ³ũ:ꝝ —AV2 sm gp e 


— — — — ꝑ— 2 — 


1 For shipments outside the United States see export statistics, table 10. 
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The difference between production in 1946 (3,004,027 tons) and 
shipments within the United States (2,784,662) represents briquets 
exported, used at plants for power or heat, and variation in year-end 
stocks. Fuel briquets are used almost entirely for domestic space 
heating, but seven operators reported a total of 30,585 tons used for 
power or heat at their plants in 1946. 


TABLE 9.— Direct shipments of fuel briquets by rail and truck, as reported by 
producers, 1945-46, in net tons ! 


1946 


Produced in— 
Rail Truck Total 
Eastern States 617, 222 636. 780 19, 463 880, 249 
Central States 1, 506, 405 1, 9560, 986 475, 753 { 1, 979, (127 
Pacific Coast States 24,315 112, 953 114, 188 
Total United States ...| 2,247,942 ? 2, 736, 719 495,216 | 22, 973, 464 


1 Includes shipments outside the United States. 
3 An additional 20,139 tons were used by 2 producers as fuel at their plants in 1915 and 30,585 tons by 
7 producers in 1946. 


VALUE 


The total sales value of the fuel briquets manufactured in 1946 
was $25,299,612 f. o. b. plant—an increase of $3,620,726 or 17 percent 
over 1945 (table 2). 

As sales realizations on briquets in the scattered producing centers 
vary considerably, an average value per ton for the entire industry 
has doubtful significance, because of the different conditions under 
which briquets are manufactured and sold. The most important 
factors that influence the value per ton realized at any plant are cost 
of raw materials and labor and prices of competing fuels; hence, the 
trend of fuel-briquet values is indicated best in this review by the 
average values in the Eastern, Central, and Pacific Coast States 
(table 1 and figure 2). These are the values received by producers 
for the total product at the plant and should not be confused with 
retail prices, which may include transportation costs to markets and 
wholesalers’ margins. 

The average value per ton, f. o. b. plant, for the Eastern States in 
1946 was $6.61, compared with $9.03 for the Central States and 
$11.26 for the Pacific Coast States. In the Eastern States nearly 
all the output comes from plants in the low-volatile coal fields of 
southern West Virginia and in the anthracite region of Pennsylvania, 
where the cost of raw fuel does not involve freight charges; as a result, 
the value f. o. b. plant is relatively low. In the Central States 78 
percent of the production comes from plants at coal docks on the 
Great Lakes; the raw fuel for these plants involves a considerable 
freight charge, which is reflected in the higher value per ton f. o. b. 
plant. In the Pacific Coast States (representing but 5 percent of the 
national production in 1946), the average value per ton represents the 
highest value f. o. b. plant for fuel briquets 1n the United States. 
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FOREIGN TRADE: 


Imports of briquets into the United States in 1946 totaled 653 tons 
valued at $4,486; all came from Canada. Exports of fuel briquets, 
principally to Canada, amounted to 163,339 tons, 4 percent less than 
in 1945. 


TABLE 10.—Briquets (coal and coke) exported from the United States, 1945—46, 
by countries of destination and customs districts 


1945 1946 


Net tons Value Net tons Value 


COUNTRY 

%00%%h%éo ; c RR TERN S 157, 789 | $1, 128, 233 163, 305 | $1,355, 869 
JJJJ%%%%%/%GCõõͤõͤõĩõĩ05e ũ ę 4 100 23 500 
Dominican Republic... „„ 1 60 
177 AAA eas A e etd ate 895 5:200: esos A 8 
Metric i eee —T—T eae. 10 176 8 194 
Panama, hee. MO WE 2 35 
Bwitzerland 7 2052 ec ANE A EN e 10, 662 Jöö§˙Ä5öÜõ—65. AA 

169, 360 | 1,254, 231 163, 339 1, 356, 658 

CUSTOMS DISTRICT 

ATIFOHB AR A A rete Cee? 4| 9 TENOR HS 
POU AIG io e e A 25, 080 , 65: 41, 871 381, 445 
( A oe ͤ A A 29, 398 : 20, 071 175, 300 
Duluth and Superior 10, 062 34, 428 312, 266 
NAM ⁰ d Oe ae 22 500 
FFC ²³⁰¹¹¹.. ĩðZ ³ĩðùK r PA 
Maine and New Ham psh ire 934 6, 385 
e ð V ĩð—v Doe iui 67, 727 40, 502 252, 523 
e ß ß uq cn 2 35 
Peel pnt eebe ad old 11,557 ,,,, VE 
Puerto. RIGO: ie ee a dd A 1 60 
!( AAM ³ K 8 4, 085 15, 859 130, 859 
St: n ð Z ĩ oo So ee EC 21, 338 < 6, 302 62, 315 
S EE 1 8 104 
//, Oe eee Cee eL 15 3, 302 34, 307 
Washington ³o˙ ddp ⁵— 8 37 460 

169, 360 163, 339 1, 356, 658 


TECHNOLOGIC DEVELOPMENTS 


A plan to use Pennsylvania anthracite fines was sponsored by the 
Federal Government at the request of the Solid Fuels Administration 
for War * in 1944. Extensive experiments were made by the Bureau 
of Mines? to test the possibilities of the use of small anthracite as 


follows: 
(a) The burning of mixtures of small anthracite and bituminous 


slack on stokers. 

(b Methods of producing and burning “packaged fuel" made 
from anthracite fines. 

(c) The use of anthracite fines in the production of coke. 

(d) The use of barley anthracite in gas producers. 


! Figures on imports and exports compiled by M. B. Price of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 

Solid Fuels Administration for War, P. N. 71018, SFA 254, Sept. 5, 1944. 

? Barkley, J. F., and Seymour, William, War Problem of Increasing Utilization of Small Anthracite: 
Mech. Eng., vol. 67, No. 7, July 1945, pp. 457-462. . 

Schmidt . D., Reid, W. T, Seymour, William, and M yers, J. W., Physical and Combustion rI 
acteristics of Packaged Fuel Containing Anthracite Fines: Bureau of Mines Rept. of Investigations ; 
1946, 35 pp. . . dis E 

Saward's Journal, Packaged Fuel—Bureau of Mines Study Indicates Marketing Possibilities Are En 
couraging: Vol. 29, No. 13, June 29, 1946, p. 175. 
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In connection with the acute shortage of coal in Alaska, the Bureau 
of Mines during the war cooperated with the Coal Procurement Sec- 
tion, Alaska Department, United States Army, in investigating the 

ossibilities of briquetting the subbituminous and lignite coals of 
Healy Creek Valley, Alaska, to make them suitable for stock piling 
and transshipment to the Aleutian bases. Tests indicated that satis- 
factory briquets could be obtained with the addition of one-third 
coking coal from the Matanuska district.® 

In 1943 and 1944 the Bureau of Mines, in cooperation with the 
University of North Dakota, Grand Forks, N. Dak., and the Colorado 
School of Mines, Golden, Colo., made tests on lignite-char briquets 
which revealed that they were not suitable for gasification in the 
standard water-gas process because of disintegration and low efficiency 
caused by loss of fine carbon.“ 

The Illinois Geological Survey at Urbana continued experimental 
work during 1946 on the briquetting of Illinois coals by the Piersol ” 
process and press, at room temperature without the addition of binder, 
at approximately 30,000 pounds pressure per square inch, followed 
by heat treatment at about 360? et for various periods to determine 
the effect upon smokelessness, firmness, and weather resistance. 


WORLD PRODUCTION 


Table 11 includes official data received since the close of the war on 
the production of fuel briquets in other countries and now presents a 
fairly complete picture for 1939 to 1944, inclusive. During this period 
production in Germany—the principal briquet-producing country of 
the world—rose 31 percent; output in the United States more than 
doubled; but production dropped appreciably in the other larger 
briquet-producing countries—France, Netherlands, and Belgium. 
The United States, which ranked as fifth largest producer in 1939, 
was second largest in 1944. 


$ Marstrander, H., Apell, G. A., Rutledge, F. A., and Hulbert, J. H., Exploration of Leasing Block No. 
28 in the Nenana Coal Field, Alaska: Bureau of Mines Rept. of Investigations 3951, 1946, p. 21. 

Office of the Quartermaster General, United States Army, Preliminary Investigation of Briquetting Plant 
Cé 18 the Priquetablity of Alaska Coals: Solid Fuels Branch, Fuels and Lubricants Division, February 

, U P. . 

* Parry, V. F., and others, Gasification of Lignite and Subbituminous Coal: Bureau of Mines Rept. 
of Investigations 3901 (part III, Gasificaticn of Lignite Char Briquets in a Water-Gas Machine), 1946, 59 


p. 

10 Piersol, R. J., Briquetting Illinois Coals Without a Binder by Compression and Impact: Illinois State 
Geol. Survey Rept. of Investigations 31, 1953, 70 pp.: Briquetting Illinois Coals Without a Binder by Impact: 
Illinois State Geol. Survey Rept. of Investigations 37, 1935, 75 pp.; Smokeless Briquets: Impacted Without 
E from Partially Volatilized Illinois Coal: Illinois State Geol. Survey Rept. of Investigations 41, 

7 pp. 

SE D., Trends in the Development of Smokeless Fuels: Coal Heat, vcl. 49, Nc. 3, March 1046 

pp. 61, 64. 
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TABLE 11.—World production of fuel briquets, 1939-40, by countries, in metric 
tons 


[Compiled by B. B. Mitchell] 


Country ! 1939 1940 1941 1942 1943 1944 1945 1946 
Algería.............. 103, 470 95, 250 49, 459 45, 565 50, 685 85, 000 101, 756 98, 320 
Australia: Victoria 1. 421, 254 (3) 440, 718 420, 086 421, 619 435, 727 462, 350 512, 349 
Belgium............. 1, 561, 210| 1, 753, 600} 1, 542, 620| 1, 127. 430| 1,013, 410 456, 990 787, 530 (3) 
Bulgaria 88, 406 100, 000 (3) (3) (3) (3) 3 (3) 
Canada............. 66, 242 102, 173 172, 087 220, 139 244, 892 271, 107 215, 625 298, 900 
Czechoslovakia: è 

S 508. 000 535, 000 360, 000 468, 000 553, 000 464,000 (3) (3) 

Lignite.......... 333, 000 330, 000 295, 000 261, 000 323, 000 328, 000 (3) " 
Fifi Soe Saas (8) 5. 423 15, 446 21, 052 90, 188 123, 749 118, 558 (8 
eiu A euch E Ln 8, 364, 000! 6, 752, 330| 4, 443, 920| 3, 424, 550| 3,045, 910| 1, 588, 490| 3, 531, 530| 5, 399, 403 

ermany: 

Coal . 16, 950, 000/76, 498, 000|? 7, 855, 000/27, 244, 000/27, 185, 00012 6, 418, 000 (3) (3) 

H Lignite .. 244, 930, 000248, 853, 000254, 409, 000255, 208, 000259, 706, 000761, 549, 000 (3) (3) 
ungary: 

Coal. ...........- 509, 300 512, 400 398, 140 208, 210 227, 480 (3) (3) (8) 

Lignite.......... 51, 600 55, 020 62, 550 57,130 58, 250 8 20, 450 7 13, 450 33, 670 
Indochina, French... 185, 400 140, 100 96, 100 54, 600 29, 800 17, 600 3 3 
TIO. do as 83, 052 129, 404 121, 451 (3) (3) (3) (3) (3) 
Netherlands: 

Coal. 1, 268, 926 1, 216, 930 1, 134, 555 968, 052 896, 192 608, 316 412, 571 725, 859 

Lignit e 68, 607 67. 734 65, 115 57, 005 55, 457 42, 959 35, 757 43, 655 
Netherlands Indies.. 85, 079 99, 315 (3) 3 3 (3) (3) (3) 
New Zealand........ 29, 889 28, 520 20, 220 13, 052 12, 386 12, 661 9, 941 13, 183 
Poland.............- 465, 390 755, 738 756, 537 752, 960 813, 095 765, 217 93, 078 529, 084 
Portuzal............ 3 (3) (3) (3) (3) (3) 72, 177 (3) 
Rumania............ 245, 487 239, 424 178, 024 194, 726 175, 877 (3) (3) 
Spain 789, 815 820, 479 412, 453 788, 612 A 924, 862} 1, 049, 520 3 
Tunis sem 83, 989 48, 678 24, 259 20, 691 16, 850 1, 430 16, 619 32, 347 
Turkey 14, 792 24, 497 28, 392 M 30, 256 34, 276 23, 692 (3) 
United Kingdom.... 813, 810 (3) (3) (5 749, 342 883, 974] 1, 002, 333| 1, 567, 664 
United States: 

Briquets. ....... 809, 308 953, 328| 1, 178, 069| 1, 586, 023] 1, 963, 136; 2, 236, 163| 2, 505, 8160 2, 725, 193 

Packaged fuel... 195, 504 258, 105 244, 797 220), 560 195, 592 159, 455 188, 823 173, 198 
Yugoslavia _........- 132, 466 Q) (3) (2) (3) (3) (2) (3) 

Total 69, 158, 000/70, 374, 000/74, 304, 000/73, 515, 000/78, 511, 00077, 434, 000 (3) (3) 


1 1938 data as published in Minerals Yearbook, 1945, p. 1030, extended or revised as follows: Algeria, 
89,610 tons; Canada, 67,348; Czechoslovakia, coal—439,000, lignite—199,000; France, 7,815,530; Hungary, 
coal—454,790, lignite—45,280; Poland, 653,000; total, 67,014,000. 

? Data for year ended March 31 of year stated. 

3 Data not available. 

Beginning October 1939, figures include production from East Upper Silesia. 

_$ Figures include production from Sudetenland. 

$ January to June, inclusive. 

? June to December, inclusive. 

3 Totals incomplete; represent rounded sum of figures given in table only. 


PACKAGED FUEL 


The rapid growth of the packaged-fuel industry from 1935 !! through 
1940 and its arrested development during the war years are illustrated 
in figure 3. The ending of remaining wartime controls by SFAW, 
OPA, and OTC is discussed in the General Summary at the beginning 
of this report. 

"Packaged fuel" is the trade name applied by the industry to a 
combination ef briquetting and packaging of screenings compressed 
into 3- or 4-inch cubes and wrapped (six or eight in & package) in 
sturdy paper and sealed with gummed tape. A study of the develo 
ment of the packaged-fuel industry, from its 1 with the 
introduction of coal blocks made from slack in 1928 to the peak of 
packaged-fuel production in 1940, was made by V. F. Parry * of the 


11 First canvass of the packaged-fuel industry by the Bureau of Mines. 
3 Parry, V. F., Technical and Economic Study of Packaged Fuel: Bureau of Mines Rept. of Investiga- 


tions 3757, 1044, 45 pp. 
193065—48———305 
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Bureau of Mines; this study includes operations involved in the manu- 
facture of packaged fuel and analysis of costs in typical plants. 

Experiments made by the Bureau of Mines on the use of anthracite 
in the manufacture of packaged fuel are discussed in the Fuel Briquets 
section of this chapter under Technologic Developments. 

The anticipated success of packaged fuel in the Philadelphia area 
was of short duration. This fuel (made in Philadelphia by the White 
Glove Packaged Fuel Division, Blaw-Knox Co., of surplus Pennsyl- 
vania anthracite fines blended with a smaller quantity of bituminous 
coal and an asphalt binder) was introducéd to the public in Phila- 
delphia in Gimbel’s Department Store in March 1945—when other 
domestic supplies were short. Thousands of householders placed 
orders for earliest possible delivery. However, when former domestic 
anthracite supplies became more plentiful in Philadelphia—the 
second largest &nthracite-consuming city in the United States—the 
demand for packaged fuel dwindled, and the White Glove plant closed 
in October 1946. Details of the effort to place packaged fuel on the 
domestic market in Philadelphia were described ? in various trade 
journals and Government publications. 


TABLE 12.—8alient statistics of the DM eier industry in the United States, 


Average value per net 


Production (net tons) ton, f. o. b. plant 


Plants 
Year Eastern Mer in oper- | Eastern 
and Central à ation and Central 

Pacific States Total Pacific States 

Coast Coast 

States States 
1042.............. 7,583 245, 405 253, 048 $2, 540, 087 89 $10. 74 $10. 02 
1043. 7. oue 1 4,970 210, 635 215, 605 2, 366, 733 72 1 11. 55 10. 96 
19444. 3, 788 171, 982 175, 770 2, 053, 343 68 1 12. 26 11. 67 
7 Sees 1 16, 606 191, 537 208, 143 2, 518, 636 61 112.86 12 04 
194666... 19, 065 181, 854 190, 919 2, 496, 388 70 1 12. 93 18. 08 


1 Eastern States; no production in Pacific Coast States in 1943-46. 


PRODUCTION 


Continuing shortages of raw fuels, paper, and binder and inability 
to operate profitably under existing price ceilings !* were reported as 
the principal causes of reduced production and idleness in 1946 by 
packaged-fuel operators. 


13 Solid Fuels Administration for War, P. N. 71018, SFA 254, Sept. 5, 1944. 

Barkley, J. F., and Seymour, William, War Problem of Increasing Utilization of Small Anthracite: 
Mech. Eng., vol. 67, No. 7, July 1945, Pp. 457-462. 

Fleldner, A. C., and Brewer, R. E., Annual Report of Research and Technologic Work on Coal, Fiscal 
Year 1945: Bureau of Mines Inf. Circ. 7352, 1946, pp. 68-71. 

Coal Age, To Make 150,000 Tons Packaged Fuel a Year: Vol. 49, No. 11, November 1944, p. 117. 

i SE Coal Journal, Large Packaged Fuel Plant Planned for Philadelphia: Vol. 38, No. 3, December 

Saward's Journal, New Packaged Fuel Demonstrated: Vol. 27, No. 48, Mar. 3, 1945, p. VI. 

Mining Congress Journal, Gimbel's in Philadelphia Will Sell Coal: Vol. 31, No. 5, May 1945, p. 83. 
1948 P. 06. Journal. New Packaged Fuel Plant Formally Opened in Philadelphia: Vol. 28. No. 8. May 26, 

Retail Coalman, “White Glove Fuel“: Vol. 81, No. 6, June 1945, pp. 23-24. 

Saward’s Journal, Packaged Fuel Being Pushed: Vol. 28, No. 47, GEN 23, 1946, p. VI. 

Black Diamond, Trade Notes of New York Territory (introducing “White Glove” Packaged Fuel in 
New Jersey): Vol. 116, No. 5, Mar. 2, 1946, p. 34. 

Saward's Journal, WAA Offers Packaged: Fuel Plant: Vol. 29, No. 18, Aug. 3, 1946, p. 252. White 
Glove Fuel" Plant Abandoned: Vol. 29, No. 32, Nov. 9, 1946, p. 452. Packaged Fuel Plant Sold: Vol. 
o 0 ar 15, 11 712. 1 i b 

es of packaged fuel were exempted from price control by the Office of Price Administration, 
Bept. 25, 1946 (SO 166 Amdt. 2 Sept. 25, 1946). F S ee 
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The 70 plants active in 1946 produced 190,919 net tons of packaged 
fuel, with a value of $2,496,388. . The national production decreased 
8 percent from 1945, but the decrease in value was less than 1 percent. 
Production in the Central States was 5 percent less than in 1945, 
but its value was 3 percent more than in the previous year. The 
relatively large decrease in production in the Eastern States was due 
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FIGURE 3.— Production of packaged fuel, output per plant, and number of plants in operation in the United 
States (by regions), and average value per net ton, f. o. b. plant (Central States), 1935-46. (No production 
in Pacific Coast States, 1943-46.) 


rincipally to the closing down in October 1946 of the piat of the 
White Glove Packaged Fuel Division, Blaw-Knox Co., hiladelphia. 
There has been no production of packaged fuel in the Pacific Coast 
States since 1942. 
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Output declined in 7 of the 13 producing States and remained 
stationary or rose slightly in 5 States. Kentucky entered the pack- 
aged-fuel field with a new plant at Covington, starting production 
late in 1946. Michigan and Wisconsin again led in production, and 
the largest individual producers were the Cleveland-Cliffs Iron Co., 
Green Bay, Wis., and the Johnson Coal Cubing Co., Inc., Detroit, 
Mich. One plant reported a fire in 1946, resulting in idleness for 7 
months. 


TABLE 13.— Production of packaged fuel in the United States, 1945-46, by States 


1945 1946 
States „ = 
Plants | Net tons Value Plants | Net tons Value 
Eastern States 15 16, 606 $213, 476 15 9, 065 $117, 206 
22 ̃ ͤ——᷑—uk—— pM —ͤ—̃— I——————————dáÉBEeÉ————M————— ——Ài 
Central States: . 

rr 2 d 3 3 1, 454 2, 814 

Indiana aůʒꝑͤn̊wͥ 2 1 3) 2 (3) 

TOW bees EE 1 1) (2) 1 1) (?) 

A. AAA E, BEE, 8 1 1) (1) 
Michigan................- 21 60, 034 724, 003 27 55, 883 741, 486 
Minnesota...............- 4 85, 191 466, 045 4 29, 319 418, 443 

Reg EE WEE AAA 8 1 3) 

Nebraska 1 (2) (3) 1 (2) 70 
CCC 15 32, 271 376. 839 16 29, 239 , 377, 736 
Wisconsin................ 10 47,351 551, 680 9 48, 087 600, 715 
Undistributed 9h 16, 690 186, 5933 17. 872 221. 988 
Total Central States 56 191, 537 2. 305, 160 65 181, 854 2, 37d, 182 
Total United States 61 | 208,143 | 2,518,636 70 | 190, 919 2, 496, 388 


1 Maine, 1; Pennsylvania, 1; and Virginia, 3. 
3 pas which the Bureau of Mines is not at liberty to publish separately are included under **"Undistri- 
ut > 


Value of Production.—The values shown in table 14. represent the 
average per ton received by operators in 1945 and 1946 in States 
with three or more operators. The value at the plant comprises cost 
of coal at the mine, freight rate, direct and indirect manufacturing 
costs, and profit. Only 1 of the 13 producing States showed a decrease 
in average realization at the plant in 1946. | 


TABLE 14.—Average value received per net ton of packaged fuel in the United 
States, 1945-46, by States 2 


[Includes only States with 3 or more plants in both years] 


State 1945 1946 State 1945 1946 
Michigan................. $12. 06 $13. 27 || Virginia $10. 66 $11. 44 
Minnesota................ 13. 24 14.10 || Wisconsin 11. 65 12. 49 
(OA nT AA 11.68 | | 12.92 S 


Number of Plants.—The number of plants producing packaged fuel 
rose from 61 in 1945 to 70 in 1946; 27 of these were in the Detroit and 
Cleveland areas and contributed about one-third of the total produc- 
tion. Five plants began operations in 1946—2 in Detroit, Mich., 
and 1 each in Covington, Ky., Kansas City, Mo., and Columbus, 
Ohio. The number of idle plants dropped from 29 in 1945 to 18 
in 1946. Eight plants went out of business in 1946. e 
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Capacity.—The average annual capacity and average annual pro- 
duction per plant in the packaged-fuel industry in the United States, 
by regions, in 1946, are as follows: 


Average ` Average 

capacity Production 
Eastern States (5 plant) 18, 560 1, 813 
Central States (65 plants) ...............-.- 6, 738 2, 798 
Total United States (70 plants) 7, 582 2, 727 


Annual capacities of 25,000 tons or more were reported by one eastern 
plant and three Central States plants. The largest annual capacities 
in 1946 were reported for the plants of Johnson Coal Cubing Co., Inc., 
Detroit, Mich., and White Glove Packaged Fuel Division, Blaw-Knox 
Co., Philadelphia, Pa. (which closed in October 1946). 


TABLE 15.—Annual capacity and production of active packaged-fuel plants in 
the United States, 1937—46 


Active plants Production 


Percent of— 


Net tons 
| Cr cores ee 8 456, 000 146, 037 32.0 
pc EE ees Locate: 500, 000 160, 952 32. 2 
KEE 700, 000 215, 507 30. 8 
)))) 8 777, 000 284, 513 36. 6 
/ ͤð K 698, 000 209, 844 38. 7 
I) ⁵ĩ⁵ð TRES 630, 000 253, 048 40. 2 
)J EE 460, 000 215, 605 46.9 
DOE x, Sires, AR aks a ER 428, 600 175, 770 41.0 
EE 452, 320 ,143 46.0 
gom 
Less than 5,000 tons 36, 026 32.8 
5,000 to less than 10,000 95, 400 31, 094 32. 6 
10,000 han 26, 131 54.4 
15,000 ; 83. 5 
25.000 
40,000 47, 580 21.9 
60,000 
190, 919 
Production of— 
Less than 500 tons 3, 755 9.6 
500 to 11, 526 21.0 
1,000 to 37, 487 43. 0 
3,000 to 17, 788 52.3 
$,000 to 45, 717 27.5 
10.000 
25,000 14, 046 49.9 
190, 919 36. 0 


! One of these plants began operation in October 1940. 


Processes.—No new processes were reported in use for 1946. Sixty- 
five of the 70 active operations in 1946 used the Eberling process; 


u Eberling, C. M., Packaged Fuel Produced by the Eberling Process (Cleveland, Ohio): Coal Heat, 
vol. 28, No. 1, July 1935 . 64-66. 
Coal Heat, Time to Consider the Future: Vol. 48, No. 3, September 1945, p. 55. 


542 MINERALS YEARBOOK, 1946 


3 used Glenn-Smith equipment; !* and 2 used equipment designed by 
Johnson Coal Cubing Co., Inc.,“ Detroit, Mich. No Leemon equip- 
ment was reported in use in 1946. (These processes are briefly dis- 
cussed by V. F. Parry in his Report of Investigations 3757, previously 
cited.) Additional machinery was installed at 8 plants in 1946; the 
5 new plants reported Eberling installations. 

Raw Fuels.—Six kinds of raw fuels (table 16) entered into the manu- 
facture of 8 types of packaged fuel in 1946 (table 17). Bituminous 
low-volatile coal at 67 plants (in the Eastern and Central States), 
used either alone or in combination with other fuels, accounted for 
91 percent of the total raw fuels used in 1946. Petroleum coke (in 


TABLE 16.—Raw fuels used in making packaged fuel in the United States in 1946 


Raw fuels used (net 
tons) 


Character of raw fuels used | Plants tons 
Yard | Other 


screen-| raw | Total 
ings | fuels 

Bituminous low- volatile 7 Yard screenings exclusively 
Bituminous medium- volatile. (from own or other yards) 33| 44, 348 44, 348 
Bituminous high- volatile 2 Raw fuels (other than yard 
Pennsylvania anthracite..... screenings) exclusively....| 150 90, 151; 90, 151 
Bemianthrsecite.............. Both yard screenings and 
Petroleum coke.............. other raw fuels............ 22| 18, 582| 34, 585| 53, 167 


70| 62, 930,124, 736/187, 666 


1 58 plants used 1 kind of fuel only, 8 used 2 kinds (separately), and 4 used mixtures of 2 kinds; hence the 
sum of the items shown exceeds the total number of active plants. 


TABLE 17.— Classification of plants and production of packaged fuel in the 
United States, by kinds of raw fuel used, 1945-46 


Packaged fuel Packaged fuel 
Raw fuel used produced produced 

Plants |.——————— Plant 

Percent Net tons Percent 

Net tons | ot total of total 

Bituminous low-volatile (exclusively)............. 57 | 167,309 80. 4 63 | 165, 734 B6. 8 
Bituminous high-volutile (exclusively)............ 3 1 

Mixture of bituminous low- and medium-volatile.|........ 3, 147 1.5 1 4, 554 2.4 
Mixture of bituminous low- and high-volat ile 1 

Mixture of bituminous low-volatile and Ponnsyl- 

vania anthracite. ............-..---.--.--------- 1 1 

oe ea ur uda cdd 10% 16,055) — 8&4 
Semianthracite (exclusively 2 3 

Petroleum coke (exclusively). .................... 7 14, 533 7.0 7 4, 576 24 


161 | 208,143 | 100.0 170 | 190,919 100. 0 


! In 1945, 3 types were made at 1 plant and 2 types at 8 plants; in 1946, 2 types were made at 8 plants; hence 
the sum of the items shown excecds the total number of plants active in the respective years. 


16 Black Diamond, Briquetting Plant Solves Slack Problem: Vol. 98, No. 6, Mar. 13. 1937, p.60. (Manu- 
facturing and sales rights of briquetting machinery designed by Glenn Smith acquired in 1944 by Blaw- 
Knox Co., Pittsbureh, Pa.) 

White Glove Packaged Fuel Division of Blaw-Knox Co. (Pittsburgh, Pa.), The Story of White Glove 
Packaged Fuel: Bull. 2085, 4 pp. 

" Black Diamond, A Mammoth 7 95 Fuel Plant: Vol. 102, No. 7, Apr. 8, 1939, p. 23. Black Diamond, 
Packaging Coal at the Johnson Plant at Detroit: Vol. 115, No. 2, July 21, 1945, p. 20. 
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Illinois, Minnesota, Ohio, and Wisconsin), Pennsylvania anthracite 
(in Pennsylvania), semianthracite (in Iowa, Missouri, and Nebraska), 
medium-volatile bituminous (in Ohio), and high-volatile bituminous 
(in Michigan) were the other raw fuels used. 

Binders.—Percent of binder in packaged fuel, by weight, ranged 
from 0.5 to 5.0 percent. Starch, totaling 1,007 tons and averagin 
about 15 pounds per ton of packaged fuel produced, is the 5 
type of binder used and was employed exclusively by 65 plants, pro- 
ducing 138,697 tons, or 73 percent of the total output. Asphalt, total- 
ing 2,211 tons and averaging 89 pounds per ton of packaged fuel 

roduced, was employed exclusively by 3 plants (2 using bituminous 
ow-volatile and 1, & combination of Pennsylvania anthracite and 
bituminous low-volatile). A combination of asphalt and starch in the 
manufacture of petroleum-coke cubes was used at 1 plant, and cement 
was used at 2 plants. 

The Eberling and Johnson processes generally employ a starch 
binder. The Glenn Smith process uses an asphalt binder, making 
cubes which are also sold in bulk (unwrapped). 


TABLE 18.— Classification of packaged-fuel plants in the United States, 1945-46, 
by type and percentage of binder used 


Ke Percent of binder in packaged 
Type of binder | fuel (by weight) 


Stareh 
Starch and asphalt................ 
Asphal 


1 In 1945 and 1946, 1 plant making 2 types of packaged fuel used starch binder for 1 and starch and asphalt 
for the other; hence the sum of the items shown exceeds the number of active plants. 

2 In 1946, 1 plant making 2 types of packaged fuel used less than 1 percent binder for 1 and between 1 and 
2 percent for the other; hence the sum of the items shown exceeds the number of active plants. 


Gem Stones 


By SYDNEY H. BALL 


JEWELRY INDUSTRY IN 1946 


EWELRY sales in 1946 totaled some $1,709,000,000, an appre- 

ciable gain over the previous record year of 1945. For the first 

6 months, sales by retail jewelers showed greater gains over those 
of the previous year than did those of other retailers. During the 
period many purchases of consequence were made, and the question 
of price was Immaterial; thereafter sales dwindled, and in the last 
quarter the slight gain over the corresponding period of 1945 was due, 
not to volume, but to higher prices. The Christmas trade was slightly 
less than that of 1945, and high-priced goods—including fine dia- 
monds—moved slowly. Customers were more discriminating and more 
interested in the BU of the goods offered. By the year end prices 
of mediocre diamonds were appreciably off. The more fashionable 
stores fared less well than the average. Sales by wholesalers showed 
greater gains than did those of the retailers, and in consequence retail 
jewelers’ stocks increased during the year. 

The 1946 prosperity of the industry was built on a high national 
income, full employment, an all-time high in marriages, and some 
drawing upon wartime savings. 

On April 29, 1946, platinum was released for civilian use, and there- 
after the industry had all the raw materials it needed. In the fall 
the last price controls were removed from jewelry merchandise. 

In 1947 the jeweler will have more competition for the consumer 
dollar from durable goods, and his customers will seek better values 
than in 1946. Sales could dip appreciably, however, and the industry 
remain prosperous. 


FASHIONS IN JEWELS 


With the war behind us, formal functions are increasing in number; 
in consequence, there is a more lavish display of jewels, and many a 
fine gem has emerged from safety-deposit boxes. For evening wear, 
the white motif 1s dominant—platinum and diamonds or pearls. 
The latter have staged a slight come-back. Palladium is still being 
used, particularly in imposing earrings and clips, where its lightness 
is an advantage. Gold, often of several tones, 1s still widely worn, 
particularly with black gowns. Jewelry continues to gain in color- 
fulness; diamond pieces often are set with rubies, sapphires, or even 
less valuable colored gems. More women are acquiring jewelry 
especially designed to their taste. 

Styles in the past year have changed little; but there is a tendency 
to abandon massive designs, and many of today's designs are lacy 
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and delicate, with fragile look. Motifs were myriad; flowers were 
dominant, but leaves, bowknots, snowflakes, sunbursts, and pin- 
wheels were also popular. 

Clips, pins &nd brooches, bracelets, earrings, necklaces, and rings 
held their popularity, while the use of jeweled hair ornaments grew. 
Bracelets and necklaces frequently were woven of flexible wire. 
Necklaces tended to belonger. Many had pendant jewels and others, 
attached clips. The vogue of pendants from earrings increased; 
other earrings were clips attached to the top and bottom of the ears. 

Some women wore a number of matching clips of graduated size; 
others, two or more bracelets and even several necklaces. Ensembles 
of like gems and mountings, say, matching clips, earrings and bracelets 
are highly prized. Jewelry which can serve a double purpose—an 
imposing pin separable into two clips or a necklace which can be 
divided into bracelets—is serviceable and is gaining in popularity. 

Although the double-wedding-ring ceremony has become normal, 
an ore to induce men to wear more jewelry has been only slightly 
successful. 

The demand for old jewelry, much of it Victorian, is tapering off. 

Small cabochon rubies and sapphires replace melee diamonds in 
some jewelry. The diamond was, by far, the most popular stone, 
followed by the ruby, sapphire, pearls (both natural and cultured), 
the emerald, aquamarine and turquoise. Fine aquamarine, while 
rare and expensive, holds its popularity; turquoise is gaining, but 
citrine and topaz are losing ground. 

The ever-insistent demand for diamonds caused colorless gems to 
be most popular, followed by blue and red gems; green, yellow, and 
purple gem stones were in less demand, in the order named. 


DOMESTIC PRODUCTION 


Plenty of gasoline and greater leisure have permitted the mineral 
hobbyist to collect more minerals, some of which warrant cutting. 
The lapidary industry, professional and amateur, in the Western 
States continues to expand markedly; and now that its best customer, 
the auto tourist, is again on the road, the demand for cut-gem stones 
has increased. The American costume-jewelry industry, shut off 
during the war from European sources of supply, is a second outlet for 
the product. In consequence, production of gem stones may have 
skyrocketed from an estimated value (at the source) of $40,000 in 
1945 to some $325,000 in 1946, but these figures are at best, rough 
estimates. 

Prices during the year increased considerably, warranting the pro- 
ducer in risking capital today that he would not have dared to do in 
prewar days. | 

Jade, followed by agate, turquoise, and then variscite, were the most 
important gem stones produced. Of the States and Territories, 
Wyoming led, followed by Oregon, Alaska, Washington, and Nevada. 

e jade (nephrite) industry of the Robuk River region, Alaska, 1s 
likely to employ a few miners and may employ some of the local 
Eskimos cutting for the tourist trade. Nephrite occurs as font T 
pebbles, also in place in the Jade and Cosmos Hills. Most of the 
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material is poor, but part is suitable for objets d’art and for tourist 
jewelry. The Arctic Circle Exploration Co. is the principal producer 
and fabricator. B. D. Stewart, Alaska Commissioner of Mines, informs 
the author that, in the summer of 1946, the company shipped 13% tons 
of jade and that a Fairbanks trader exported 100 pounds, some of 
which was of excellent quality. Some of the material in the rough is 
worth A a pound, and selected material is said to have brought $55 
& pound. 

yoming increased its production of nephrite from the Lander 
region, and at least one new occurrence of jade in place is reported. 
Many miners from outside the State visited the area in 1946. There 
are three lapidaries at Lander; in addition, some jade is exported to 
China, where it is cut. Some of the rough was sold for as much as 
$15 a pound. Most of the material is of more or less the quality of 
New Zealand jade, although some is said to be equal to that of Chinese 
Turkestan. Much of the jade land was located under the Placer 
Act, but apparently only in a few instances has enough work been done 
to hold them legally. Whether one buys or sells jade boulders, he 
gambles, for in no case is the value of the material known until it is cut. 

After jade, agate and related quartz minerals, were the most im- 
portant gem stones produced and are the principal materials cut by 
the large number of professional and amateur lapidaries in the West. 
Although some deposits have been worked out, the numerous agate 
prospectors have found deposits more than compensating for the 
exhaustion of the old deposits. Where virtually all of the float has 
been collected, underground work has started in several districts, a 
condition permitted by the higher price paid for the raw material. 
Dr. H. C. Dake, Portland, Oreg., believes that central Oregon is the 
chief producer. From a single pocket near Post, $8,000 worth of 
agate was recovered in 3 days, including a single mass weighing 186 
pounds, which was sold for $1,000. Plume agates and other types 
of chalcedony are the principal products. Washington was perhaps 
the next most important producer. 

The moss agate deposits of the flats of the Yellowstone River, 
Mont., are partly exhausted, but they still supply material to six pro- 
fessional lapidary shops and to scores of amateur lapidaries. A. 
Harrington reports that Idaho’s production of moss agate increased 
in 1946 but that there were no new discoveries of importance. Owyhee 
County is one of the larger producers. The nodules called ‘‘thunder 
eggs" are in demand. 

Gordon Bowser of San Luis Obispo, Calif., produced about a ton 
of moss agate worth $6,000. A little agate was also produced in San 
Bernardino County. Considerable plume agate was produced in 
south central Colorado, according to Richard M. Pearl, and from the 
Embargo mining district, Colo. T. D. Benjowsky reports that red 
jasper was mined near Hot Springs, Sierra County, N. Mex., and other 
agate species in Socorro and Catron Counties. A new source of den- 
dritic chalcedony was discovered during the year near Fort Cummings, 
Luna County, N. Mex. When cut, it finds a ready market in the South 
west and in southern California. 

Charles E. Hill reports finding a new agate locality in Yavapai 
County, Ariz., from which he mined some fine stones. 
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Agate nodules, weathering from lavas in Trans-Pecos, Tex., were 
collected in quantity in 1946 and sent to various lapidaries. Arizona 
produced some agate. 

Alfred M. Buranek reports that the number of lapidary shops in 
Utah has grown remarkably during the year and that several new 
deposits of agate have been discovered. apate was produced in the 
Dugway area, and moss agate and jasper from the Topaz, Jericho, 
and Beaver areas. So much materal is being shipped to other States 
that the Mineralogical Society of Utah is preparing a bill to be pre- 
sented to the legislature to N nonresidents from shipping these 
minerals in quantity beyond the State boundaries. 

In value, turquoise was probably the third most important American 
gem stone produced in 1946, although statistical data are scanty. 
Nevada was probably the leading producer. The Nevada Turquoise 
Co., of Mina, Mineral County, is said to have produced turquoise 
valued at more than $20,000. The Pedro claim of the Copper Canyon 
Mining Co. produced perhaps nearly as much. During the last 5 
months of 1946, rough turquoise was recovered by the Castle Dome 
Copper Co., Inc., through the sorting of a small percentage of the ore 
broken in its routine mining operations, according to R. W. Hughes, 
general manager. The turquoise so recovered ranged in grade from 
thin, hard flakes with deep blue color through various degrees of hard- 
ness and shades of blue down to colorless chalky material. 

The King turquoise mine at Manassa, Conejos County, Colo., 
leased by Horace and Wallace King, produced 2,000 pounds worth 
$30,000. 

A “composite turquoise” (small fragments of Arizona turquoise in 
a matrix of black cement) is on the market and is rather attractive. 
Los Cerrillos, N. Mex., produced a little turquoise, largely by local 
labor near the mine. It was sold to lapidaries in the vicinity. The 
United Indian Traders Association has set up standards for hand-made 
Navajo and Pueblo jewelry and is prepared to license its mark. ` 

Utah continues to produce some variscite. Alfred M. Buranek 
reports that the Clay Canyon deposits were worked, as was the Lucin 
(Box Elder County) on a somewhat smaller scale. Junius J. Hayes 
reports that collectors got some variscite from the Grantsville deposit 
in Tooele County. 

Some geophysical work was done in the vicinity of the Murfreesboro, 
Ark., diamondiferous pipes. The main company is again in litigation. 
Some 40 years ago a few small, alluvial diamonds were reported to have 
been recovered at a gold placer near McCall, Idaho. Late in 1946 that 
ground was leased and some development work started. 

Montana apparently produced no sapphire in 1946. 

A considerable amount of "flowering" obsidian was mined in Utah. 
In Arizona some ‘‘marekanite” was produced. This is a semitrans- 
parent smoky glass nodule occurring in obsidian. 

elley and Branson! describe small Tertiary pegmatite masses on 

the west slope of the Black Range, Grant County, N. Mex. The 

pegmatite consists largely of quartz and sanidine; the latter, which 

occurs in fair-size masses, “displays blue and white opalescence, 

iving rise to a moonstone of commercial quality.” A little may have 
bea produced in 1946. 


! Kelley, V. C., and Branson, O. T., Bull. Geol. 8oc. America, vol. 57, December 1946, p. 1255. 
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The Barton Mines Corp., North Creek, Warren County, N. Y., sells 
some of its garnets to lapidaries. 'The color is good, but the market is 
of limited scope. Valley and Adams Counties, Idaho, have garnet 
deposits, but as far as is known none was worked in 1946. In the 
extreme southeastern part of Utah pyrope garnets of good color, some 
over a half inch in diameter, occur in gold placers. 

Other gem stones produced in small amounts in 1946 include 
agatized wood (Arizona and New Mexico); alabaster (South Dakota); 
amethyst (Dugway area, Utah); aquamarine (Deep Creek, Utah, and 
San Diego, Calif.); kunzite (San Diego, Calif.); kyanite (Upson 
County, Ga.) ; opal (17 miles south of Marsing, Idaho); opalized wood 
(central Washington); pipestone (Pipestone, Minn.); rock crystal 
(Crystal Mountain, Ark.); rose quartz (South Dakota); staurolite 
(Cherokee County, Ga.) ; topaz (Tarryall Mountains, Colo., and Topaz 
Mountain, Utah); and tourmaline (San Diego, Calif., and Mount 
Apatite, Maine). 


GOVERNMENT REGULATIONS 


A number of Government regulations enacted in 1946 affected the 
trade in precious stones. The majority of such measures were passed 
in the hope of increased revenue. 

The United States removed control from all jewelry items, but 
apparently for some time to come is not to reduce the excise tax (20 
percent). Maine in 1946 placed a 5-percent luxury tax on jewelry 
sales in addition to the 20-percent Federal tax. During the year, the 
United States also removed controls on the price and export of indus- 
trial diamonds and diamond-set tools. 

Canada removed all controls from diamonds and gem stones on 
March 15, 1946, and India on July 29, 1946. Import duties on jewelry 
were increased by entina, Czechoslovakia, Mexico, and Pa ay. 

taxes on Jewelry were established in China (50 percent), Spain 
(20 percent), and France (25 percent), and Mexico added a 5-percent 
sales tax on jewelry sold in the Federal district. Italy, permitted the 
purchase, SC and transfer of jewelry and precious stones after April 
26, 1946, but not their exportation. Egypt, while still prohibiting 
transit trade in gold and jewelry, now permits the importation of gold, 
provided it is reexported within 6 months. France no longer requires 
a license for exporting jewelry and precious stones. On the other 
hand, such commodities exported from Burma require a license granted 
by the Reserve Bank of India. As France received fewer industrial 
diamonds than its needs, the commodity was placed under Government 


control. 
IMPORTS 


_ The value of imports of precious and semiprecious, real and imita- 
tion stones, exclusive of industrial diamonds, as listed by the United 
States Department of Commerce, totaled $189,017,646—65 percent 
more than in 1945. Diamonds were over 88 percent of the total. 
Fine gem stones and pearls and cut imitation stones showed large 
increases. 
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Precious and semiprecious stones (exclusive of industria] diamonds) imported 
for consumption in the United States, 1945-48 ! 


Commodity 
Diamonds: 
Rough or uncut (suitable for cutting into gem 
stones), duty free 893, 761 |$43, 122, 622 | 1,044,517 | $48, 668, 843 
e rie unset, suitable for jewelry, dutiable. ...... 377, 243 | 64, 185, 406 604, 638 | 117, 968, 206 
me : 
Rough or uncut, free 1, 085 252 544, 711 579, 745 
Cut but not set, duotiable LLL... 106, 684 181, 834 11, 902 210, 274 
Pearls and , not strung or set, dutiable: 
hence Hv vH 352, 047 |..........-- 619, 463 
Cultured or cultivated. coccion 155, 548 |............ 1, 280, 867 
Other precious and semiprecious stones: 
Rough or uncut, fre 134, 698 |............ 329, 552 
Cut but not set, dutiable.......... LLL LLL LLL] Ll LLL 5, 113, 93777 8, 932, 862 
Imitation, except opaque, dutiable: 
Not cut or faceted...............-...-..---...--].--..------- 3, 220 A 68, 108 
Cut or faceted: 
% EE, nct ns cee 805,838 |...........- 1, 640, 428 
012, ANNE y lace ceeds ae 242, 98ùũſw½9q9U 8, 044, 674 
Imitation, opaque, includirfg imitation pearls, 
l EE et A a 298, 545 
Marcasites, dutiable: 
Heal. c. cc sorori e ee ³⁰5„m h Oa ee as Bep 101, 140 |...........- . 944, 907 
AA odore Mea SE 3. 660 31, 174 
. 114, 435, 31189, 017, 646 


In the corresponding table in Minerals Yearbook, 1945, p. 1548 and Minerals Yearbook, 1944, p. 1518 data 
wr 1944 should be revised as follows: Diamonds, rough or uncut, $43,549,837; cut but unset, $29,003,536; 
emeralds, cut but not set, $70,924; pearls and parts, natural, $214,879; tota] value, $77,367,188. 


DIAMOND 


For mining companies, wholesalers, and retailers, 1046 was even 
8 better year in the diamond industry than the previous record year, 
1945. "The cutters, on the other hand, had & far from satisfactory 
year. 

Production was less by weight than in 1945 but greater in value. 
Output of gem stones in southern África and Tanganyika Territory 
Increased, whereas the break-down of war-worn machinery cut 
deeply into Belgian Congo's production, which is dominantly of 
industrial grades. 

Sales of rough by the principal wholesaler, the Diamond Corp., 
were £30,000,000, or 22 percent greater than those of the previous 
record year 1945. Production did not meet sales, and stocks were 
depleted further; the day when all sales must be made from current 
production approaches. 

With the war over, the market for cut diamonds is broadening, but 
few countries are as yet able to pay for luxuries, although investment 
buying continues. The American retailer never sold so many cut 
diamonds, although demand weakened in the last quarter of the 
year. 

The cutting industry alone was not prosperous. During and since 
the war the industry mushroomed, and its 5 to cut exceeds 
the rough now available. In consequence, unemployment, strikes 
and lock-outs were common, and there was a tendency towar 


lower wages. 
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Prices of rough were raised moderately in gem grades and somewhat 
more so 1n industrials, which during the war sold at less than prewar 
prices. Prices of polished diamonds were slightly increased in the 
first half of the year but weakened in the last quarter, particularly 
prices of mediocre-quality stones. 

As was to be expected, with the end of the war, fewer industrials 
were used. In 1946 the users were, however, importing stones of 
finer quality than those used during the war, hence the dollar value 
approached that of wartime imports. 

Share Dealings.—The shares of the leading diamond mining com- 
panies on the London Stock Exchange, their principal market, gained 
about 17 percent. Quotations early in June 1946 were at practically 
an all-time high. ereafter they fluctuated and declined slightly. 
All of the principal diamond-mining companies except Premier paid 
dividends in 1946. 

Imports. Imports of gem diamonds into the United States increased 
from $107,308,028 in 1945 to $166,637,049 in 1946—a gain of 56 
percent. j 

The accompanying table shows comparative figures of imports 
during 1945 and 1946. The imports of rough in the latter year 
were greater by 17 percent, as to carats, and 13 percent, as to value. 
The gain in imports of cut was 60 percent, as to carats, and 84 percent 
as to value. The grade of the 1946 rough imports was poorer, and 
the grade of cut about the same. 


Diamonds imported for consumption in the United States, 1945—46,! by countries 
[Exclusive of industrial diamonds] 


Rough or uncut Cut but unset 


Country 
1945 
A ³ĩ˙i. A E s etu esee $2, 
C6VItddddddd ⁊ yk y Iu nice sire ied 1, 136 
Belgian Congo................ |< i AAA A ACTA 
Belgium and Luxembourg 4 14, 612, 123 139. 38 
Brazil... Lev ³ðVA —??”eͤ 4, 988, 175. 20 
British East Africa. ......... | 7, 413 207,556} 2. 0⸗ jj 22. o... 
British Guiana 07, 471 116. 33 
British West Africa.. 1. 158 21,402] 18.48 |............]......-.....].-.....-...- 
Kanada eo as ae 100. 00 
e Loca cosa oLdietass ade AA eke s ase oe mise RES c stes 176. 71 
False. ⁰ aude aa ace Cape 170. 70 
Germany oe ee |- - - - - - en ----]- -- -------.-]----........ 108. 53 
India and Dependencies Ll] lec LL Lui .]. LL Liu. 7 191. 52 
Ne FF 13, 838 9 i 555. 89 
Aer!!! emi ls d etos aal 9 ; 200. 28 
Palestine and Truns-Jordan...|............]..........._|_..........- a 167.00 
l ALAAN AA ͤͤͥ IA AS 18 6, 405 355. 83 
Sh ẽ EE 146. 63 
. South Africa 41, 290, 329 232. 58 
)); yy V ⁵ 157. 64 
United Kingdom —ᷣM 5, 699 173, 797 181.14 
Venezuela 3,973 150, 414 132. 48 
Total "195. 22. 893, 761 | 43, 122, 622 377, 243 170.14 


See footnote at end of table. 
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Diamonds imported for consumption in the United States, 1945-48,! by countries 
Continued 


[Exclusive of industria] diamonds) 


Rough or uncut Cut but unset 
Country Value Value 
Carats 
Total Average Total Average 
1946 

6V§ ⁵o²?¹ ſ́ AAA EE, . 114 $20, 754 $182. 06 
Belgian Congo................ 5, 649 $48, 834 // E, E 
Belgium and Luxembourg.... 3, 104 135, 882 43. 78 288, 929 | 51,150, 251 177. 08 
Bras]. ———— set a ee 59,142 | 2,766, 768 46. 78 15,939 | 3, 228,079 202. 53 
British East Africa 12, 685 636, 129 e ee NM 
British Guiana 3, 246 175, 033 53. 92 752 84, 802 112. 77 
British Mala ya 2, 500 20, 169 8.07 617 177, 379 287. 49 
%%% w 0 ð d vd ß 127 8, 674 68. 30 
S!, A ed 383 4, 743 12. 38 38,325 | 7, 502, 503 195. 76 
Denmark. EE AA EE, cede eoe ie 4 152. 50 

FF! A trusted A m 34 10, 082 
je btt. MN LE A Ae E EE, 8 6, 042 1, 186, 641 196. 40 
REENEN t ĩðͤ 16, 68. 52 
, . , , dake hh es 107 4, 575 42. 76 
India and Dependenci es 929 183, 941 108. 00 
I Ea $ e DET Ee, EE, 8 200 40, 243 201. 22 
q a 't 3 1. 215 405. 00 
17öù.§ð˙ VVVVVVVVVpßßßpfßfx tn phe ele hs he 313 62, 566 199. 89 
Netherland 124 15, 335 123. 67 37, 473 7, 724, 355 206. 13 
Palestine and Trans-Jordan... 3, 566 115, 927 32. 51 121, 627 | 21,972,027 180. 65 
AAN Ne Botte Jae AA AA 671 146, 431 218. 23 
PTI EE cee Et, eee eae EE 40 9, 411 235. 28 
SJ EE, y EE, AAA 10 2, 183 218. 30 
JJ(ÄÄùù⁰²v1vbCůuV ꝛ˙ f x Fe oe a 7,776 | 1,470, 574 189. 12 
Union of South Africa 935,824 | 44,015, 080 47. 03 56.120 | 16, 783, 704 299. 07 
///õĩͤ k- „ h y PEA 4,796 | 1, 002, 000 208. 92 
United Kingdom 10, 693 351, 113 32. 84 23,198 | 5,134, 475 221, 33 
Venezuela... 7, 601 383, 821 50. 50 252 44, 287 175. 74 
Total 1946.............. 1, 044, 517 | 48, 668, 843 46. 59 604, 638 |117, 968, 206 195. 11 


1 In the corresponding table in Minerals Yearbook, 1915, p. 1550 and Minerals Yearbook, 1944, p. 1521, 
data for 1944 should be revised as follows: Rough or uncut: Brazil, total value, $530,996; average value, 
$32.44. Grand total value, $43,549,837; total average value $48.58. Cut but unset: Brazil, total value, 
$4,014,301; average value, $160.37; U. 8. S. R., total value, $147,604; average value, $102.79. Grand total 
value, $29,003,536; total average value, $171.52. 


Cutting.— At the end of 1945 there were some 25,000 cutters in the 
world; at the end of 1946, some 35,000. Decreases in Brazil, the 
United States, Cuba, and Puerto Rico were more than offset by a large 
increase in Belgium and a smaller one in Palestine. Even in 1945 
there was inadequate rough to insure full employment; and in 1946, as 
the supply was not much greater, there was a chronic shortage of 
rough, resulting in unemployment for the artisans and inadequate 
proble for the master cutters. Belgium is by far the largest cutting 
center, followed by Palestine, New York, and Cuba. Some of the 
war-born centers will disappear over the next few years, and others 
will be deflated. The best cutting of sizes is done in the United States 
and that of melee in Palestine, Belgium, and the United States. 

World Production.— Accurate figures regarding diamond production 
still are not available for many countries, but the estimates in the 
following table are believed to be fairly reliable. World production 
(gems and industrials) in 1946 is estimated to have been 10,313, 00 
carats (2.27 short tons) worth at the mine about $81,400,000 w ch 
compares with 14,384,000 carats (3.17 short tons) in 1945. The 

uantity was 72 percent of that of 1945, but the value at the mine 
showed an increase of about 25 percent. The increase in value was 
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due to the increased production of gem grades (both as to carats and 
value) and the advance in the price of cuttables. By weight, about 
1,228 pounds were gem stones and 3,315 pounds industrials. 

Belgian Congo was the leading producer by weight (59 percent), 
although it represented only 11 percent of the value. On the other 
hand, the British Commonwealth, accounting for only 29 percent 
of the weight, represented about 70 percent of the value. 

Union of South Africa, South-West Africa, Tanganyika Territory 
and Gold Coast showed gains, and Belgian Congo a loss. At 
Kimberley, the Dutoitspan and Bulfontein pipe mines continued to 
operate, and in a year or two Premier and New Jagersfontein will 
resume production. 

The accompanying table shows available statistics and estimates 
of world production for the past 5 years. 


World production of diamonds, 1942-46, by countries, in metric carats 


[Including industrial diamonds] 


Country 1942 1943 1944 1945 1916 
Africa: 

Aileen a 791, 853 794, 990 799, 120 803, 887 1 808, 000 
Belgian Confo......................... 6, 018, 236 4, 881, 639 7, 533, 365 | 10, 386, 000 6, 033, 452 
French Equatorial Africa 46, 345 56, 183 60. 000 82, 849 87,381 
French West Afrien -000000 49. 566 36, 193 69, 726 79, 802 51, 834 
Gier. 8 1,055,735 | 1,317,798 | 1, 165, 858 812, 451 830, 000 
Sierra Leone 1, 016, 187 834, 492 608, 744 504, 309 559, 229 
South-West Africa 56, 420 94, 427 154, 379 152, 629 163, 611 
Tanganyika a... 40. 327 52, 998 90, 667 115, 666 1 119, 446 

Union of South Africa: 
ines....... S DITE R58 84, 342 552, 974 878, 713 1, 025, 019 
Alluvial es enne ur Le eee E See 117, 963 217, 987 380, 708 202, 529 256, 768 
Total Union of South Africa......... 118. 821 302, 329 933, 682 | 1,141,242 1, 281, 787 
Brazil e ga. 8 300, 000 275, 000 301, 000 275, 000 325. 000 
British Quiana............................ 22, 207 18, 272 213, 911 15, 442 30, 958 
Venezuela `... 34, 048 22, 846 22, 037 12, 769 20, 912 
Other countries. 6, 788 6, 804 12, 000 2 3 1, 600 
Orand total. 9. 587,000 8,694,000 | 11,764,000 | 14,384,000 | 10,313,000 

! Estimated. 
2 Export 


S. 
3 Partly estimated; includes India, Borneo, Australia (New South Wales), and U. S. S. R. 


Industrial Diamonds.—In the first year after World War II ended, 
the imports of industrial diamonds decreased markedly in carats but 
in dollar value compared favorably with all previous years except 1942— 
44. Consumption and production approached balance, but man 
grades were in short supply. Manufacturers of diamond-set too 
must still be careful in using those industrial stones available. 

From the spring of 1946 on, the principal wholesaler of industrial 
Stones was Industrial Distributors (1946) Ltd. 

On July 23, 1946, the Strategic and Critical Materials Stock Piling 
Act (Public Law 520, 79th Congress) was approved. All diamonds 
then in the hands of Government agencies were transferred to the stock 
pile, and additional industrials are to be purchased. 

After World War II broke out, the price of crushing bort was halved 
and that of other grades remained steady during the war. In 1946 
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the price of crushing bort was raised 80 percent and that of other grades 
somewhat less. 

The year saw many improvements, but few innovations, in the use 
of industrial diamonds. 

Figure 1, originally prepared by Herbert Backman several years ago, 
shows the tremendous increase in use and the sharp decline in the 
price per carat of American imports in the past 28 years. 
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MILLIONS OF CARATS 


FIGURE 1.—United§states imports and average price per carat of industrial diamonds, 1919-46. 


Imports of industrial diamonds into the United States during the 
past 5 years were as follows: 


Industrial diamonds (glaziers’, engravers’, and miners’) imported for consumption 
in the United States, 1942—46 


Total Average 


EE 11, 203, 704 ¡$22, 057, 577 e 2: occ 10, 729, 869 ¡$12, 810, 932 $1.19 
E. le 12 084, 133 | 21,890,568 | 1.81 || 1946...........- 4, 625, 282 | 14, 207, 536 3. 09 
194444. 12, 614, 507 | 22, 894, 244 


RUBY, SAPPHIRE, AND EMERALD 


Because of the dominant position of the diamond in the gem market 
and the fact that ruby, sapphire, and emerald deposits do not lend 
themselves to large-scale operations, gem mining by large companies 
is confined to the diamond. Fine rubies come from Burma; sapphires 
from Siam, Ceylon, Indochina, and Kashmir (according to rumor, the 
deposits in the latter two countries are practically exhausted), and 
emeralds from Colombia and U.S.S.R. Burma, Siam, and Indochina 
are none too peaceful at the moment, a condition scarcely conducive 
to large production. The Colombian emerald mines are not bein 
operated, and the Ceylon sapphire production is still subnormal. 
Shipments from the mines are greater than in the past war years, 
but fine gems are in short supply, and jewelers’ stocks and outmoded 
jewelry still contribute the major part of our supply. 

193065—48———86 
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Fine gems are by no means modestly priced, and American buyers 
must compete with Oriental lovers of these gems. 

Wadia and Fernando (see Bibliography) have written an interesting 
article on gem mining in Ceylon, an important producer of sapphire 
and many of the lesser gems. 

Siam would welcome American capital in developing its gem re- 
sources, but so far there have been few candidates. Who will even- 
tually own the sapphire deposits on the common boundary of Siam 
and Indochina is at the moment in doubt. Sapphires and even a few 
rubies occur in Brazilian gravels, but no known occurrence is of com- 
mercial importance. 

During the year, the Bank of the Republic of Colombia (the Govern- 
ment hoping to interest tourists in emerald matrix) sold 828.75 carats 
of cut and 342,552 carats of rough emerald, long held by it for the 
Government, for 573,076 pesos. The Government is now consider- 
ing the advisability of reopening the mines, inactive since December 
1938. 

Transvaal, South Africa, produces a few gem beryls, some of which 
are dark enough to be classed as emeralds; they are largely, however, 
of mediocre grade. The principal producer is the Somerset mine of 
the South Africa Beryl Mining Co. Most of the stones are exported 
to India. In the first quarter of 1946, 2,902 carats worth £1,433 
(about $5,732, or $1.98 per carat) were sent to India. 

It is reported that the American synthetics, “Chatham synthetic 
emeralds,” are being improved in size, depth of color, and quality.“ 


LESSER GEMS 


In 1946, there was a scarcity of desirable gem stones; due to this, 
plus higher cutting costs and good demand, prices advanced. In 
the last quarter of the year, prices softened, and particularly those of 
mediocre qualities fell. 

In February 1946 new and rich opal fields were found at Coober 
Pedy, Central Australia, 1,200 miles from Adelaide. 

Due to the inflation in China, the Chinese are investing in jade, 
and prices are 5 to 10 times those of prewar days. Shelves of the deal- 
ers are practically bare, and little is being exported to the United 
States. The jade centers of Peking and Canton are languishing, war 
having cut them off from the jadeite of Burma and the nephute of 
Turkestan. As master cutters no longer receive imperial subsidies, 
the lapidary art is deteriorating. 

The popularity of aquamarine continues to grow. The supply of 
fine Brazilian is inadequate, and prices still are rising. Late in Octo- 
ber, an aquamarine weighing 56 pounds was flown from Brazil to New 
York. e stone was found near Resplendor, Minas Gerais. It is a 
„ prism, 11 inches high and 10 inches in diameter. The 
stone, it is claimed, was insured for 8500, 000, and the owners hope the 
cut stones from it will be worth $2,500,000. The Indian deposits of 
beryl have recently been described? The Bisundni Mine, Rajputana, 
produces a little gem material of pale green color, as well as rose quartz, 


? Switzer, George, Gems and Gemology, Spring 1946, pp. 205-307. 
* Bureau of Mines, Mineral Trade Notes: Vol. 22, No. 3, March 1946, pp. 4-9. 
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and the Vasan‘a Kalyani mica mine, Madras, some beryl suitable for 
gem purposes. 

The precious stone industry of Brazil is, under government patron- 
age, to create a Precious Stone Exchange. Among the objects are to 
assist diamond mining, protect cutters, reduce taxes on precious 
stones, and simplify exporting. Before World War II, Brazil exported 
most of its precious stones to the Idar district, Germany. During the 
war, lapidary shops sprang up in Brazil. Attempts are now being 
made to introduce modern methods in these shops. 

Emerson I. Brown, minerals attaché at the United States Embassy 
in Rio ‘ gives an interesting summary of the precious stone industry in 
Brazil. He states that supply exceeds demand, the American market 
being dull, although the European market is becoming active. Export 
prices are off as much as one-third. 

Edward R. Swoboda describes the spodumenes of Brazil (see Bibli- 
ography). While most of the material is colorless, kunzite and yellow 
spodumene also occur, and rarely deep green spodumene. 

Philip Lichtenberg describes the mica-tourmaline deposit of 
Cruzeiro, Minas Gerais, which he says is the most important producer 
of tourmaline in Brazil. 

Some fine olivines have appeared on the American market from 
stocks of the mining company that once operated the well-known 
deposit on Zebirget Island in the Red Sea. 

he Soviet Government, under the current 5-year plan, is to increase 
notably the production of its lapidary trust, Russkie Samotsvety. 
Sverdlovsk and a town in the Altai are cutting centers, and the per- 
sonnel is to be increased. The production of the lesser gems and orna- 
mental stones is to be raised, and objets d'art and stones for jewelry cut. 

The French are attempting to revive the gem-mining industry of 
Madagascar, an important producer of gems for jewelry as well as 
industrial applications. Mining taxes were reduced as of June 2, 1945. 
Madagascar produces a large number of gem stones, but the percentage 
suitable for cutting is small, most of them being used industrially. 

E. Ruff * describes the large number of gem stones which occur in 
New Zealand. Jade (nephrite) alone is, however, of commercial 
importance. 

efore World War II, South-West Africa was an important source 
of gem stones for the German lapidary industry. In 1939, the last 
year-of export to Germany, the total value was but £1,132. 
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GENERAL SUMMARY 


NITED STATES mine production of gold in 1946 increased 65 
U percent compared with 1945; but, except for the war years, 
1943-45 output was the smallest since 1885. Silver output 
declined 21 percent in 1946 and, except for 1932, was at the lowest 
point since 1872. The gold-mining industry had returned to unre- 
stricted operations when War Production Board Order L-208 was 
rescinded, effective July 1, 1945; but many mines, productive in the 
prewar years, did not resume work or did so on a restricted scale only. 
Higher prices for equipment and supplies and higher wages, combined 
with the difficulties of recruiting efficient labor forces, made former 
operators reluctant to reopen mines with narrow profit margins before 
the war. Moreover, in many instances the years of idleness had re- 
sulted in deterioration in plants and mine workings which called for 
very large capital outlays for rehabilitation. Gold production also 
was reduced in 1946 by prolonged strikes at base-metal mines; by- 
product gold from such mines had been an important factor in sus- 
taining output during the war years. In 1945 slightly over half of 
the gold output was recovered from base-metal ores, but in 1946 base- 
metal ores accounted for 23 percent, placers 38 percent, and dry ores 
39 percent. 

The continued decline in silver output resulted largely from the 
long strike-enforced idleness at base-metal mines where most of the 
country’s silver is derived as a byproduct. Labor strikes at copper 
and lead smelters, where much silver is recovered, were likewise ad- 
verse factors in silver production. 

California regained first place as & gold producer from Utah, which 
sank to fourth place. Second and third places in 1946 were occupied 
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by South Dakota and Alaska, respectively; these and California 
supplied 57 percent of the United States output. The three leaders 
depended very largely on straight gold mines, both lodes and placers. 
The four leading silver States—Idaho, Utah, Montana, and Arizona— 
produced 75 percent of the domestic mine silver. 

The recovery of gold was divided fairly evenly among placer methods, 
amalgamation-cyanidation mills, and smelting of crude ores and con- 
centrates, only a very small part of which was recovered by the direct 
smelting of ore. Almost 82 percent of the domestic silver output 
was recovered by the smelting of concentrates and nearly all of the 
remainder by the direct smelting of ore. 

Gold production outside the United States increased slightly in 
1946 compared with 1945 largely because of estimates of Russian 
output reflecting a belief in postwar recovery there. Silver output 
outside of the United States declined proportionately less than in the 
United States. Labor difficulties, particularly in the Union of South 
Africa, hampered full operation. In that country, however, deep 
drilling at Odendaalsrust, 150 miles southwest of Johannesburg, cut 
very rich ore early in 1946. Predictions of prety extended life for a 
large gold-mining industry were freely made, and a boom of major 
proportions in gold-mining shares developed. 

Owing to restrictions on the international movement of gold and 
silver and the measures taken by governments to stabilize the ex- 
change value of currencies, gold and silver lost much of their monetary 
significance. The eagerness of individuals to acquire the metals, 
however, appears to have increased, particularly where the moneta 
regulations were the most arbitrary. The press reported very hig 
prices for both metals in a number of foreign markets. These prices 
were sustained, however, by various government regulations that 
restricted the movement of metals to markets and the conversion of 
proceeds of sales to the national currency of the seller. Moreover, 
some of the reported trading was conducted in black markets. 
Reports of high prices for gold led some domestic producers to advo- 
cate regulations under the Gold Reserve Act that would permit the 
free export of gold. Free export, however, would not insure profitable 
access to foreign markets because foreign gold import laws in most, 
if not all instances, provided that the gold be received by the foreign 
treasury or state bank; the price to be paid for it when exchanged was 
not to exceed $35 a fine ounce. 

The Treasury buying price for gold continued at $35 per fine ounce 
throughout 1946; but the buying price for silver which had stood at 
$0.7111+ since July 1, 1939, was raised for metal produced domes- 
tically after July 1, 1946, to $0.905 where it remained for the remainder 
of the year. The price for silver that could not qualify for Treasury 
purchase was held at $0.7111+ by Office of Price Administration 
ceiling until July 1 and was placed under a ceiling of $0.905 shortly 
after OPA was reestablished late in July. By the end of the year, 
however, the New York “official” price for 0.999 fine silver had 
declined to $0.8375. 

The outflows of gold since 1944 and of silver since 1943 were 
reversed in 1946, when the movements in these metals resulted in 
substantial gains in United States supplies. 
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Salient statistics of gold and silver in the United States,! 1942-46 


Mine production, fine 
“Gold 
Cr niaes 1, 574, 505 
Silver » 22, 914, 604 
Ore (dry and atte 
produced (short tons): 
Gold oe 2, 398, 500 
Gold-silver oro 389, 681 
Silver ore . 209,626 
Percentage derived , 
Dry and siliceous 
Gold GE 
Silver 24 
Base metal ores 
Gold........... 23 
Bllver.......... 75 
m ld... ---- (2) (2) at 
ver.......... d 
Net industrial con- S x: 
supon: $47, 204 $86,343,353 807 
010... 2---zl- , , 810 d d . , 208, 283 $3, , 
im Sver, fine ounces.. 101, 398, 695 118, 000, 000 120, 100, 000 S i 600 200 
ports: 
Gold. .......... P alfa $315, 779, 716 $101, 792, 745 $113, 836, 359 $532, 961, 768 
Silver EE $41, 103, 149 $21, 902, 960 $23, 373, 037 278, 3 $57, 577, 888 
PG deii ee $959, 227, 923 $221, 467, 636 
Biver............. $126, 915, 344 $36, 454, 600 
Monetary stocks: 3 A 
Gold. $20, 619, 000, 000 $20, 529, 000, 000 
Silver, fine ounces..| 2 000, 000 2, 345, 000, 000 1, 951, 000, 000 
Price, average, per fine 
ounce: : 
Gold............... $35. 00 
Sllver.............. $0. 808 
World production, fine 
ounces: 4 
Gold 33 27, 800, 000 
Silver ME eee eet aie 129, 000, 000 


1 Philippine Islands and Puerto Rico excluded. 

T: 5 t: privately held coinage not included 
L y e ent; privately held co e not included. 

4 Estimated. E 


LEGISLATION AND REGULATIONS 


Silver was the subject of some new legislation and Government 
regulation during 1946, but gold was substantially unaffected. The 
Green Act, which permitted the sale of Treasury silver at 71.11+ 
cents an ounce for use in the arts and industries, expired December 
31, 1945, and was not extended. The Office of Price Administration 
maintained the price ceiling at 71.11+ cents—the Treasury buying 
price for domestically mined silver. On July 1 the OPA expired, but 
& free market for silver was slow to develop. By July 26, when OPA 
was reestablished, the price of silver had reached 90% cents. On July . 
31 the President approved an act amending the Silver Purchase Act 
of 1939 that raised the price paid by the Treasury for silver domesti- 
cally mined after July 1, 1946, from 71.11+ to 90.5 cents an ounce. 
This act also provided for sales of Treasury silver for use in the arts 
and industries at prices not lower than 90.5 cents. The OPA raised 
its ceiling on silver price to permit sales at the rv xn price. Silver 
was freed from OPÀ price control by & Price Administrator order 
November 10, 1946. 
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GENERAL SUMMARY 


NITED STATES mine production of gold in 1946 increased 65 
U percent compared with 1945; but, except for the war years, 
1943-45 output was the smallest since 1885. Silver output 
declined 21 percent in 1946 and, except for 1932, was at the lowest 
point since 1872. The gold-mining en had returned to unre- 
stricted operations when War Production Board Order L208 was 
rescinded, effective July 1, 1945; but many mines, productive in the 
rewar years, did not resume work or did so on a restricted scale only. 
Higher prices for equipment and supplies and higher wages, combined 
with the difficulties of recruiting efficient labor forces, made former 
operators reluctant to reopen mines with narrow profit margins before 
the war. Moreover, in many instances the years of idleness had re- 
sulted in deterioration in plants and mine workings which called for 
very large capital outlays for rehabilitation. Gold production also 
was reduced in 1946 by prolonged strikes at base-metal mines; by- 
product gold from such mines had been an important factor in sus- 
taining output during the war years. In 1945 slightly over half of 
the gold output was recovered from base-metal ores, but in 1946 base- 
metal ores accounted for 23 percent, placers 38 percent, and dry ores 
39 percent. 

The continued decline in silver output resulted largely from the 
long strike-enforced idleness at base-metal mines where most of the 
country’s silver is derived as a byproduct. Labor strikes at copper 
and lead smelters, where much silver is recovered, were likewise ad- 
verse factors in silver production. 

California regained first place as a gold producer from Utah, which 
sank to fourth place. Second and third places in 1946 were occupied 
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by South Dakota and Alaska, respectively; these and California 
supplied 57 percent of the United States output. The three leaders 
depended very largely on straight gold mines, both lodes and placers. 
The four leading silver States—Idaho, Utah, Montana, and Arizona— 
produced 75 percent of the domestic mine silver. 

The recovery of gold was divided fairly evenly among placer methods, 
amalgamation-cyanidation mills, and smelting of crude ores and con- 
centrates, only & very small part of which was recovered by the direct 
smelting of ore. Almost 82 percent of the domestic silver output 
was recovered by the smelting of concentrates and nearly all of the 
remainder by the direct smelting of ore. 

Gold production outside the United States increased slightly in 
1946 compared with 1945 largely because of estimates of Russian 
output reflecting & belief in postwar recovery there. Silver output 
outside of the United States declined proportionately less than in the 
United States. Labor difficulties, particularly in the Union of South 
Africa, hampered full operation. In that country, however, deep 
drilling at Odendaalsrust, 150 miles southwest of Gre cut 
very rich ore early in 1946. Predictions of greatly extended life for a 
large gold-mining industry were freely made, and a boom of major 
proportions in gold-mining shares developed. 

Owing to restrictions on the international movement of gold and 
silver and the measures taken by governments to stabilize the ex- 
change value of currencies, gold and silver lost much of their monetary 
significance. The eagerness of individuals to acquire the metals, 
however, appears to have increased, particularly where the moneta 
regulations were the most arbitrary. The press reported very hig 
prices for both metals in a number of foreign markets. These prices 
were sustained, however, by various government regulations that 
restricted the movement of metals to markets and the conversion of 
proceeds of sales to the national currency of the seller. Moreover, 
some of the reported trading was conducted in black markets. 
Reports of high prices for gold led some domestic producers to advo- 
cate regulations under the Gold Reserve Act that would permit the 
free export of gold. Free export, however, would not insure profitable 
access to foreign markets because foreign gold import laws in most, 
if not all instances, provided that the gold be received by the foreign 
treasury or state bank; the price to be paid for it when exchanged was 
not to exceed $35 a fine ounce. 

The Treasury buying price for gold continued at $35 per fine ounce 
throughout 1946; but the buying price for silver which had stood at 
$0.7111-+ since July 1, 1939, was raised for metal produced domes- 
tically after July 1, 1946, to $0.905 where it remained for the remainder 
of the year. The price for silver that could not qualify for Treasury 
purchase was held at $0.7111+ by Office of Price Administration 
ceiling until July 1 and was placed under a ceiling of $0.905 shortly 
after OPA was reestablished late in July. By the end of the year 
however, the New York “official” price for 0.999 fine silver had 
declined to $0.8375. 

The outflows of gold since 1944 and of silver since 1943 were 
reversed in 1946, when the movements in these metals resulted in 
substantial gains in United States supplies. 
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Salient statistics of gold and silver in the United States, 1 1942-46 


— ——— ——ä— — — —A—mnFnñññͤüñũ„ A 
— a a 


954, 572 


ver 29, 024, 197 22, 914, 
Ore (dry and siliceous) 
produced (short tons): 
Gold ote 9, 487, 907 3, 766, 149 1, 364, 308 2, 395, 500 
Gold-silver ore 1, 163, 970 553, 566 276, 530 389, 681 
Silver ore 996, 823 643, 271 343, 458 209, 626 
Percentage derived 
from— . 
Dry and siliceous 
Gold........... 50 38 40 
Silver 37 26 24 
Base metal ores: 
Sie 21 50 23 
Silver.......... 63 74 75 
Placers: 
Gold........... 29 12 12 37 
Silver (?) (2) (2) (2) (2) 
Net industrial con- 
sumption: 
Gold..............- $47, 294, 810 $86, 343, 353 $97, 298, 283 $108, 944, 332 $153, 687, 000 
, Silver, fine ounces... 101, 398, 695 118, 000, 000 120, 100, 000 126, 300, 000 87, 000, 000 
mports: 
Goc... $315, 779, 716 $101, 792, 745 $113, 836, 359 $93, 718, 050 $532, 961, 768 
2 Sl ver $41, 103, 149 $27, 902, 960 $23, 373, 037 $27, 278, 396 $57, 577, 888 
xports: 
Bold. iiec Lal $102, 126 $32, 854, 590 $959, 227, 923 $221, 467, 636 
Silver $1, 999, 490 $30, 689, 397 $126, 915, 344 $36, 454, 690 
Monetary stocks: 3 . 
Gold............... $22, 726, 000, 000 |$21, 938, 000, 000 |$20, 619, 000, 000 $20, 529, 000, 000 
Silver, fine ounces..| 2,838,000,000 | 2, 687, 000, 000 1, 951, 000, 000 


Price, average, per fine 


—— — mme mm ee e e 


—ͤñ—3— mp ess mmm e ewe 
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1 Philippine Islands and Puerto Rico excluded. 

3 Less than 0.5 percent. 

3 Owned by Treasury Department; privately held coinage not included. 
4 Estimated. 


LEGISLATION AND REGULATIONS 


Silver was the subject of some new legislation and Government 
regulation during 1946, but gold was substantially unaffected. The 
Green Act, which permitted the sale of Treasury silver at 71.114 
cents an ounce for use in the arts and industries, expired December 
31, 1945, and was not extended. The Office of Price Administration 
maintained the price ceiling at 71.11-- cents—the Treasury buying 
price for domestically mined silver. On July 1 the OPA expired, but 
& free market for silver was slow to develop. By July 26, when OPA 
was reestablished, the price of silver had reached 90% cents. On July . 
31 the President approved an act amending the Silver Purchase Act 
of 1939 that raised the price paid by the Treasury for silver domesti- 
cally mined after July 1, 1946, from 71.11+ to 90.5 cents an ounce. 
This act also provided for sales of Treasury silver for use in the arts 
and industries at prices not Iower than 90.5 cents. The OPA raised 
its ceiling on silver price to permit sales at the higher price. Silver 
was freed from OPA price control by a Price Administrator order 
November 10, 1946. 
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INTERNATIONAL MONETARY AGREEMENTS 


The agreements formulated by the representatives of 44 nations 
at Bretton Woods, N. H., in July 1944 had been ratified by enough 
governments during 1945 so that two of the most important institu- 
tions created—the International Monetary Fund and the International 
Bank for Reconstruction and Development—came into existence on 
December 27, 1945. During 1946 staffs were recruited and capital 
collected for these organizations. On December 18, 1946, the Fund 
took an important step toward world currency stability by announcing 
initial par values, in terms of United States dollars, of the currencies 
of 32 countries and 52 other areas. In fixing these exchange rates the 
Fund Agreement requires that the par value of the currency of each 
member shall be expressed in terms of gold as a common denominator 
or in terms of the United States dollar of the weight and fineness in 
effect on July 1, 1944” (art. IV, sec. 1). The disturbed state of 
international finance is recognized in the following statement of the 
executive directors of the Fund, quoted from its First Annual Report: 


We recognize that in some cases the initial par values that are established may 
later be found incompatible with the maintenance of a balanced international 

yments position at a high level of domestic economic activity. * * * * 

hen this occurs, the Fund will be faced with new problems of adjustment and 
wil have to recognize the unusual circumstances under which the initial par 
values were determined. It is just at such times that the Fund can be most useful 
in seeing that necessary exchange adjustments are made in an orderly manner 
and competitive exchange depreciation is avoided. 


The National Advisory Council Report on Participation of the 
United States in the Fund and International Bank to October 31, 
1946, submitted to the Congress by the President, concludes: 


The Bank and the Fund have now concluded the preliminary phase of their 
work. The necessary machinery has been set up. The recruitment of staff ona 
broad international basis is progressing satisfactorily. The Executive Directors 
have chosen able men as President of the Bank and Managing Director of the 
Fund. The Bank has called for payment of the member subscriptions to its 

aid-in capital, and should soon be ready to float securities and make loans. 

he Fund has announced that it will shortly be in a position to begin exchange 
operations and has asked the members to communicate the par values of their 
currencies. It is expected that the Fund will reach agreement with most members 
on the initial par values of their currencies. In view of the difficult problems 
which the new organizations have had to face, they have made satisfactory prog- 
ress in carrying out the plans formulated at Bretton Woods. 

From the point of view of the United States, the actions taken and policies 
adopted by the Bank and the Fund are, in the opinion of the National Advisory 
Council, satisfactory. On most issues there has been substantial unanimity on 
the part of the representatives of the member countries. Differences of view have 
been reconciled by agreement after full discussion in the Boards of Executive 
Directors. The United States representatives on the Bank and Fund Boards 
have kept the Council fully informed of all important matters, and have ably 
represented the American point of view in the international institutions. The 
good working relations between these representatives and the Council have 
assured effective implementation of the policies established by the Congress in 
the Bretton Woods Agreements Act. l | | 


DOMESTIC PRODUCTION 


Production of gold and silver in the United States is measured at 
mines and at refinories. Both measures are tabulated by States of 
origin, but there is a small annual variation between them explained 
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largely by time lag. Over & period of years the deviations are found 
to be negligible. Compared with the mine reports compiled by the 
Bureau of Mines, the refinery reports compiled by the Bureau of the 
Mint in cooperation with the Bureau of Mines for the 42 years, 1905— 
46, show & total excess of gold of 186,841 ounces (a difference of 0.13 
percent) and a total excess of silver of 11,666,933 ounces (a difference 
of 0.50 percent). 


Gold and silver produced in the United States, 1905—46, in fine ounces, according 
to mint and mine returns, in terms of recovered metals 


11111!!! 136, 905, 240 2, 167, 735, 304 | 136,733, 836 | 2, 156, 655, 810 
LE 3, 741, 806 56, 090, 855 3, 615, 836 54, 321, 962 
; ³˙ 886 1. 394. 522 40. 900, 121 1, 377. 579 41, 486, 897 
!!kk ⁵⁰ 8 1. 022. 238 35, 651, 049 998, 394 34, 473, 540 
1ͥͤͤ ³Ü.¹. ͤ (y ͤ oe ᷣ y fuse 928, 893 29, 063, 255 968, 062 29, 024, 197 
EE, 1, 462, 354 21, 103, 269 1, 574, 505 22, 914, 604 

Total A ⁰ sesi era 145,455, 053 | 2,350, 543,943 | 146, 268, 212 | 2, 338, 877, 010 


MINE PRODUCTION 


During the years 1943—45, for the first time on record, over one-half 
of the domestic gold output was recovered from basc-metal ores, but 
in 1946 both sat res and placer gravels exceeded base-metal ores in 
yield of gold. This shift in source of gold resulted partly from re- 
establishment of production at gold mines (1946 was the first full year 
of operation free of the restrictions of WPB Order L-208) and party 
from prolonged labor strikes that suspended operations at a number of 
base-metal mines which supply much byproduct gold. WPB Order 
L-208 had been rescinded effective July 1, 1945, but revival of the 
gold-mining industry progressed slowly because of high wages, diffi- 
culties in recruiting labor forces, and high prices for equipment and 
supplies, whereas the price of gold remained unchanged. Production 
during 1946 was less than one-third of the all-time peak established in 
1940. 

Silver production, which had declined uninterruptedly during the 
war, ehed a new low in 1946, when it dropped to 22,914,604 ounces 
or to less than in any year (except 1932) since 1872. The labor 
strikes at copper and lead mines and smelters, where much byproduct 
silver is recovered, were a major factor in the low output. An analysis 
of silver production by ores shows that over three-fourths was re- 
covered from base-metal ores in 1946. Moreover, all of the silver re- 
covered at placers and part of that produced from dry ores were by- 
products of operations carried on chiefly for gold. 

All tonnage figures used in this report are short tons of 2,000 pounds 
“dry weight”; that is, they do not include moisture. Figures in cubic 
yards used in measuring material treated in placer operations are 
“bank measure”; that is, the material is measured in the ground before 
excavation. The weight unit for gold and silver is the troy ounce 
(480 grains). The totals are calculated upon the basis of recovered 
and recoverable fine gold and silver shown by assays to be,contained in 
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ore, bullion, and other material produced. Prices of gold and silver 
are discussed in a later section of this report. 


Mine production of gold and silver in the United States, in 1946, by months, in 
fine ounces 


Mines are grouped into two main classes—placers and lodes. The 

lacers are those in which gold and silver in natural alloy and, in a 
ew placers, platinum are recovered from gravel. Except for such 
small-scale hand methods as those utilizing the gold pan, the rocker, 
or the dry washer, all recovery methods employ sluice boxes; methods 
are distinguished by the means used for delivering the gravel to the 
sluices. Those methods where gravel is delivered mechanıcally include 
connected-bucket dredging, dragline dredging, and treatment in non- 
floating washing plants of gravel delivered be power shovel, dragline 
excavator, truck, slackline scraper, or other mechanical means. In 
the hydraulic method the gravel is mined from the bank by a powerful 
jet of water; in some small-scale hand methods the gravel is shoveled 
into sluices; and in drift operations the gravel is mined underground 
and delivered to sluices at the surface. The lode mines are those 
yielding gold and silver from ore (as distinguished from gravel), 
mainly from underground workings and, in addition to those worked 
chiefly for one or both of the precious metals, include those that yield 
ore mined chiefly for copper, lead, zinc, or other metals, but con- 
tribute the precious metals as byproducts. As far as possible, the 
EE unit used is not the operator but the mining claim or group of 
claims. 


PRINCIPAL MINING DISTRICTS AND LEADING MINES 


One of the anomalies of the war economy was the emergence of a 
co per district—West Mountain (Bingham), Utah—as the leading 
gold producer in the United States, surpassing Lawrence County 
(Lead), S. Dak., in 1943, 1944, and 1945. In 1946, however, Lawrence 
County regained the lead. The prolonged labor strikes at the mines 
of the West Mountain district had as much to do with this exchange 
of places on the list of leading gold districts as did the progressively 
expanding production of the Lawrence County mines. ore than 
one-third of the domestic mine output was mined in the three leading 
districts in 1946. 

The leading silver districts for many years have included many 
more noted for base-metal output than silver yield, and this condition 
was unchanged in 1946. 
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Mine production of recoverable gold in the United States by districts that produced 
10,000 fine ounces or more during any year, 1942-46, in fine ounces ! 


District State 1942 1943 1944 1945 1946 
Lawrence Count gg South Dakota 520, 006 106, 444 | 11,621 | 55,947 | 312, 246 
West Mountain (Bingham)............... Utah: a eetusekas 327, 258 |343, 551 |312, 493 |248, 923 | 140, 877 
A E California......... 109, 206 | 16,065 | 23, 789 | 32, 851 93, 718 
/ y MTM 4 8 (2) (2) 6) (2) (2 
Grass Valley-Nevada City................]..... 89 NEM 155,797 20, 605 ( 31,064 | 49, 033 
Cripple e . 8; Colorado.......... 104, 455 | 45,105 | 30,886 | 28,524 | 47,640 
Robinson (Ely) Nevada 74, 609 | 64,323 | 48,120 | 45,063 39, 234 
777% J ĩ Arizona 45,081 | 45,108 | 29,020 | 24, 772 , 083 
Chelan Lake Washington 48, 364 | 41,920 | 26,198 | 40,207 | 32,353 
Upper San Miguel... Colorado.......... 23, 446 | 20,204 | 18,542 | 17,779 648 
pra E ðV E 8 California 17, 514 4, 445 5, 018 7, 544 (2) 
hefe Washington.......| 24,981 | 22,638 | 20,479 | 17,363 | 18, 563 
Oroville CN California 50,029 14, 533 9, 859 4, 217 17, 891 
I/. ĩ ( o nis 23,819 | 22,470 | 11,417 | 14,536 | 17, 799 
PA Ci dee ee Ee 6 oocweos , 935 | 19, 559 | 15, 149 | 13, 822 16, 956 
|y EE Colorado.......... 13, 853 2 (3) 
EE, EE do . 17,078 | 21,188 | 28, 450 | 21,870 | 15,908 
ihne ai California 17,111 | 5, 071 (2) 13, 033 
Manhattan com c 8 evada........... „397 | 11,777 | 7,689 | 9,870 | 18,478 
Big EE [case ee 12,989 7, 988 . 12, 473 
Mer ee ere esee Idaho............. 2, 620 ,480 | 7,753 | 4,862 | 10,842 
California (Lead ville) ....................- Colorado.......... 27,115 | 23,150 | 20,149 | 15,706 | 10, 749 
Middle Bols Idaho............. 29,491 | 13,868 | 4,650 666 A 
rr; 8 California 11, 301 € (2) (2) 8, 477 
Verde (CJeromeꝛꝛ Arizona 28, 429 | 18,117 | 8,620 | 8,602 8, 132 
z Oregon 13, 087 17 13 | 2,557 8, 070 
Boise Basin Idaho............. 14, 412 358 426 i 7,758 
Mother 11 EE California......... 104, 16, 420 | 7,140 | 5,126 7,271 
Summit Valley (Butte)................... Montana.......... 21,651 | 16,020 | 14, 441 | 12,052 6, 882 
WOR NM KA 8 California 21,695 | 2,629 i (2) 5, 853 
Warren (BIsbee )) Arizona 58, 6 57,042 | 38,401 | 15, 863 5, 680 
asumnes River... California......... 15, 909 3 (?) 
Al EE Nevada........... 33,162 | 5,253 | 3,655 661 5, 419 
f Californía......... 19, 81 b (2) 8, 732 
gae. MM MEM D MN LM NC Nevada........... 24, T lucas 81 2, 209 
B. EE Oregon (2) 1 110 — 2, 139 
Ci! m California......... 46,494 | 1,544 975 2, 087 
East Bell... oco è w. Ee o C 12,662 | 1,203 598 (2) 1,075 
( AAA Arizona 26, 200 | 16,185 | 6,389 471 321 
Weaver (Yavapai County)................]..-.. 0 acti 13, 301 597 58 49 255 
ee Ee ee California......... 19, 487 510 15 23 50 
MOSUIO ui e Colorado.......... 15, 6, 298 622 128 49 
FF eus acude ausa cedi iiid Nevada........... 46,625 | 35,047 (2) 10, 752 17 
Lamp Fee. Utah 12,463 | 2,529 | 1,926 | 604 |........ 
San Francisco (Oatman, Goldroad, Kath- | Arizona........... 28,570 | 2,900 21 10 1.552523 
enne, Vivian). 
! Exclusive of Alaska. 


Bureau of Mines not at liberty to publish. 


Of the 25 leading gold-producing mines, 9 were placers worked by 
connected-bucket dredges, 8 lode gold mines, and 5 base-metal mines; 
3 produced more than one type of ore. The 3 leading mines con- 
tributed one-third of the total gold produced in the United States in 
1946; the 9 leading mines accounted for over one-half; and the list 
of 25, 64 percent. 

Only 4 of the 25 leading silver-producing mines depended exclu- 
sively on silver ore; ores valuable chiefly for coppii, lead, zinc, and 
gold accounted for most of the silver production. The 5 leading mines 
contributed 26 percent of the total silver produced in the nited 
States in 1946; the 10 leading mines, 39 percent; and the list of 25, 60 
percent. As several operators worked more than one of the leading 
silver mines as well as smaller producers, the output of silver by com- 
panies was substantially more concentrated than by mines. 


564 | MINERALS YEARBOOK, 1946 


Mine production of recoverable silver in the United States by districts that pro- 
duced 200,000 fine ounces or more during any year, 1942-46, in fine ounces 


— á—— — —— ẽ — öh. — ÜNmim — 


District State 1942 

E volut ion Idaho 7, 341, 871 
Summit Valley (Butte Montana 8, 123, 334 
West Mountain (Bingham 555 Utah.......... 5, 399, 744 
bé..d E Fo ĩð- E Idaho......... 2, 458, 890 
FC ³⁰˙·¹ Utah.......... 2, 632, 109 
Coso (Darwin) California... .. 53, 072 
Warren (Bisbee).................... Arizona....... 25 484, 135 
Fl A Ease Uta 2. 059, 193 
HEI!!! —?”§g Idaho 1. 085, 883 
Warm . jus ine, Soha a ee Meas 4e 639, 616 
Verde (Jerome). .................... Arizona 1, 532, 108 
ehe LS RETINENS E Nevada....... 487, 253 
J % p REC Arizona....... 489, 759 
Upper San Miguel.................. Colorado...... 314, 903 
EE, MA do........ &05, 202 
Ass A d0... 301, 794 
Big Bh oo e REI Arlzona....... 316, 921 
California (Lead villen Colorado 241, 301 
Copper Mountain (Morenci). ...... Arizona....... 165, 645 
Pioneer (Superior do 725,137 
Virginia Cie. Montana 5. 521 
e sae ee coe ces Idaho......... 1, 580, 026 

Rush Valley....................--.. Utah.......... (1) 
Placer Center Idaho......... 368, 730 
Robinson (Ely)..................... Nevada....... 273, 939 
e EE New Mexico. 224, 914 
Montana Montana 730, 101 
Haris ²˙- ere Arizona 343, 357 
E eee eA AA Idaho 193, 379 
J Rabbi. Nevada 242, 644 
Ph GE do. 334,712 
Resting Springs California... ..- 210, 503 
Red . Colorado...... 395, 252 
omstockck kk Nevada , 654 
Hog Heaven Montana...... 710, 206 
Roaring Fork....................... Colorado...... 286, 131 
Mogollon.........................-. New Mexico..| 210,243 
Grass Valley-Nevada City.......... California. .... 299, 933 
Flint Creek........................- Montana...... 526, 275 
MO]BVÉ: c iso eosam IS California..... 589, 839 
|: v. co oca e NEE Montana...... 215, 235 

Carson (French)..... . ............ Idaho......... 

Silver Peak......................... Nevada....... 649, 206 


! Bureau of Mines not at liberty to publish. 


6, 485, 123 


38 662 


21 2, 625 
793 
209, 070 


1944 1945 
5, 211, 502| 4, 348, 717 
5, 955, 608 4, 936, 770 
4. 671, 478| 3, 628, 229 
1, 811. 939| 1, 485, 827 
1, 429, 650 1, 033, 830 

252, 900 575, 069 
1, 550, 506) 963, 180 
1, 070, 214| 1, 086, 435 

735,286| 581,047 


228,015| 301,957 
490 320,559 

496, 634 417, 427 

281. 153 ; 


61, 349 91, 786 
! 12, 077 
249,141} 208, 260 
7 208 

4, 067 5, 535 
696 90 


8838882885 
2888888888888 
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ORE PRODUCTON, CLASSIFICATION, METAL YIELD, AND METHODS OF RECOVERY 


The following tables give details of classes of ore, metal yield in 
fine ounces of gold and silver to the ton, and gold and silver output 
by classes of ore and by methods of recovery, embracing all ores 
that yielded gold and silver in the United States (excluding the 
Philippine Islands and Puerto Rico) in 1946. These tables were 
compiled from the individual State chapters in this volume, in which 
more detailed data are presented. 

The classification originally adopted in 1905 on the basis of smelter 
terminology, smelter settlement contracts, and smelter recovery has 
been used continuously in succeeding years, except for modifications 
necessitated by the improvement in recovery of metals and the lower- 
ing of grade of complex ores treated, accomplished by improved mill 
concentration processes. A “dry” ore is one that carries so little 
base metal that by itself it would not satisfy the requirements for a 
smelter charge as in either lead or copper smelting. The copper 
ores include those smelting ores that contain 2.5 percent dry assay 
or more of copper (or less than this percentage if no other metal is 
present); or those ores concentrated chiefly for their copper content. 
The lead ores are those that contain 5 percent dry assay (minimum 
lead smelting charge requires 7.5 to 8.5 percent wet assay) or more 
of lead, irrespective of precious-metal content; an ore that carries 
any grade of lead exclusively is called & lead ore. Zinc smelting ores 
(chiefly oxides) range from 16 to 45 ee zinc; zinc concentrating 
ores include any grade of zinc ore that makes marketable zinc con- 
centrate, irrespective of precious-metal content. The mixed ores 
are combinations of those enumerated. The smelter classification 
applies to concentrates. 


Ore produced in the United States and average recovery, in fine ounces, of gold 
and silver per ton in 1946 ! 


Gold ore Gold-silver ore Silver ore 
Average Average Average 
State Short tons Mon ^ IDE T Mon d Se ae sil 
Gold | Silver Gold | Silver 


—— 2 — | ee | ee | — eme | — 


EE 8, 979020. 483| 2 0. 008 . 
A 25,613] .000| 280 13,327, 0.074| 3.812 14154 0.019| 7.618 
California. ........-- 331,771| .234 092 3,199. .535| 13.986 687| .010| 3.473 
Colorado..........-- 507, . 143 309| 293, 907 .113| 2.168 39,829| .008| 12.468 
Idaho 163. 6660 . 103 643 126| .873| 31.667 92, .001| 28. 309 
Montam 113, 653 . 210 277 109, 147 . 184 13.545 16,811] .028| 9.645 
Jevad a 312, 344 275 A 148 145 17 432 9,083 . 019 7. 000 
New Melon. 512| 1.361] 1. 805 0, 065 2. 52 159 : 
5 , 353 753 1| 7. 000| 377. 000 .250| 39.750 
- 872,242| .358 A EOM es Rapp E tI 
8 pecu cd nc sei Xi 
CF 3, 9900 3.816 4. 301] 41, 269 .074| 4. 431 34, 616 .022| 5.365 
Washington 51,622 362 2.002|..........]....--] --------|------------|------ PINO 
Wyoming "4 2 0% 21000 
Total.......------ 2,395, 500 .239| 263 389,681] .114| 3.336 29,626| .010| 17.519 
Eastern States... oio eee A, EA PVP P m œæà—˙:—᷑:ꝑE—-· 8 
yy AMA 2, 395, 500 . 239 203| 389, 681] .114| 3.336 209,626) .010| 17.519 


See footnotes at end of table. 
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ORE PRODUCTON, CLASSIFICATION, METAL YIELD, AND METHODS OF RECOVERY 


The following tables give details of classes of ore, metal yield in 
fine ounces of gold and silver to the ton, and gold and silver output 
by classes of ore and by methods of recovery, embracing all ores 
that yielded gold and silver in the United States (excluding the 
Philippine Islands and Puerto Rico) in 1946. These tables were 
compiled from the individual State chapters in this volume, in which 
more detailed data are presented. 

The classification originally adopted in 1905 on the basis of smelter 
terminology, smelter settlement contracts, and smelter recovery has 
been used continuously in succeeding years, except for modifications 
necessitated by the improvement in recovery of metals and the lower- 
ing of grade of complex ores treated, accomplished by improved mill 
concentration processes. A “dry” ore is one that carries so little 
base metal that by itself it would not satisfy the requirements for a 
smelter charge as in either lead or copper smelting. The copper 
ores include those smelting ores that contain 2.5 percent dry assay 
or more of copper (or less than this percentage if no other metal 1s 

resent); or those ores concentrated chiefly for their copper content. 
The lead ores are those that contain 5 percent dry assay (minimum 
lead smelting charge requires 7.5 to 8.5 percent wet assay) or more 
of lead, irrespective of precious-metal content; an ore that carries 
any grade of lead exclusively is called a lead ore. Zinc smelting ores 
(chiefly oxides) range from 16 to 45 percent zinc; zinc concentrating ` 
ores include any grade of zinc ore that makes marketable zinc con- 
centrate, irrespective of precious-metal content. The mixed ores 
are combinations of those enumerated. The smelter classification 
applies to concentrates. 


Ore produced in the United States and average recovery, in fine ounces, of gold 
and silver per ton in 1946 ! 


Gold ore 


Gold-silver ore Silver ore 


Average Average Average 


ounces per ounces per ounces per 
Short tons ton ly ton Sc ton 
Gold | Silver Gold | Silver Gold | Silver 


——ñ—— | ee | ne | ee | | rm À—À n — | — ä 


A 8, 979/30. 483| 2 0. 00% . loco oleo. 
000 


F 25, 613 289 13,327, 0.074| 8.812 14,154| 0.019) 7.618 
—— 331,771| .234 . 092 3, 199 .535| 13.986 687| .010| 3.473 
ess 507, 907 143 . 309 293,907; 113 2.168 39, 8290 008 12.468 
do 163, 6660 .103 . 643 873| 31.667 92, 209; .001| 28. 309 
Em 113, 653 .210 277 10, 147 .184) 13. 645 16, 811 9. 645 
A A 312, 344| .088 275 „148 .145| 11.432 9,083| .019| 7.000 
. 612| 1. 361] 1. 805 10, 557 . 065 2.592 1500 9.635 

3,069| .353 753 1| 7. 000| 377. 000 24| .250| 39.750 

aede. 872, 242| . 358 TOO A E D A EE E 
EE AA a E O ods oaetnes 054. . 20.107 
8 „990 3. 816 4.301 41,269, 074 4.431 34,616) .022| 5.365 
ele Ad 51,022| .302 E, E ð K eseeeees 
es 42| 2.095 AE E ⁵ 8 


——— — vo — | MM 


——— — 
-- —— 4 — 414 — 
——ũ—ũ—4— . we e wel e wm e we e as wm es 1 e se ec ls ——— es le em 44k 14 ees 


— 
—————— 
— | — JM | RS — — 


N 2, 305, 500 . 20 263] 389, 681 . 114 3.336 200, 6260 .010| 17. 519 


See footnotes at end of table. 
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Mine production of gold in the United States in 1946, by States and sources, in fine 
ounces, in terms of recovered metals ! 


Copper 
ore 


— — —— e o kt o 


—ͤ—ũ—ꝓ ——— — 


—— — a EE EE — 


State Placors | siliceous 
ore 
Alabama.............- 1 
Alaska...............- 220, 708 6, 003 
Arizona. 398 3, 564 
California. ............ 200, 772 79, 883 
Colorado.............. 20,172 | 106,907 
Georgia 2¹ 
Id ao 20, 123 17, 027 
Montana.............. 27,986 27, 802 
Nevada............... 14, 786 28, 973 
New Mexico........... 10 1, 384 
Oregon 16, 502 1, 096 
Pennsylvania 
South Dakota.........|].......... 312, 247 
Tennessee 
OURS o 7¾˙wt K 1 
196: ERA 7 19, 075 
Vormon kk E 
Washington 101 18, 686 
Wyoming 17 88 
Total. 590,604 | 621, 836 


. 
Lead- zinc-cop- 
Lead ore | copper Zine ore Ber, aad Total 
: ore 
copper 
ores 
JJ AE ⁵ A O VE 1 
( AA ecu a Jas 226, 781 
546 73 111 12, 985 79, 024 
15755 — 3, 271 12, 312 356, 824 
1, 880 3 | 2,093 12, 327 142, E 
107 1 40 5,617 42,975 
634 |........ 68 2, 427 70, 507 
371 |.....—.. 103 3,187 90, 680 
179 |........ 743 127 4, 009 
/! O ¶ V ðͤ d 17, 598 
2%; A KEE 1,150 
5 u IMMUNE 8 312,247 
JT ͤ Marte 95 
rac GE | EH 9 
1, 300 312 357 24, 028 * 
J). O AAA 65 
2233 6 32, 360 51, 168 
/ dd ² ( th eet 105 
6, 381 389 6, 793 95,370 | 1,574,505 


1 Philippine Islands and Puerto Rico excluded. 
3 Includes gold recovered from pyritic ore and tungsten ore. 
3 From magnetite-pyrite-chalcopyrite ore. 


Mine production of silver in the United States in 1946 by States and sources, in 
fine ounces, in terms of recovered metals ! 


ene lead, 
Dry and Lead- zinc-cop- 
State Placers | siliceous SES Lead ore |copper |Zinc ore per aod Total 
ore ore TIOU ERS 
copper 
ores 

Alaska 33, 656 L14 hee 6, 006 A A A cess ux 41,703 
Arizona 62 | 166, 044 1, 764, 558 41,137 | 21,886 | 12,294 | 1,262,784 | 3, 268, 765 
California 19, 821 77, 708 16, 736 956, 860 133, 841 2 137,685 | 1,342, 651 
Colorado 3, 698 1, 290, 723 36, 286 39, 911 77 |117, 607 751,849 | 2, 240, 151 
Idaho. .............-.. 6, 422 |2, 719, 762 1, 086 264, 279 | 18,154 | 39,614 3, 441, 787 | 6,491,104 
f ß AAA ules eR LR WE A 2, 267 2, 302 
E AI, MA 67,734 | 1, 66777 69, 401 
Montana.............. 5,354 452, 030 |2, 082, 321 35, 259 |........ 16, 750 680, 526 | 3,273,140 
Nevada............... 5, 982 212, 709 289, 701 196, 518 |........ 17, 338 498, 402 | 1,250,651 
New Mexico 2 29, 824 100, 318 „ 140, 674 63, 645 338, 000 
i AA ße GE, se eg | ee 15, 786 15, 786 
Oregon 3, 229 3, 641 77% õ u! 8 6, 927 
Pennsylvania rr toot acts atte 7,887 
South Dakota.........]........-. / PA, E [eee oat 86, 901 
Tennessee 18:016 A PA A a E 18, 016 
(2i A A A 41,300 18 RIS. AA a!) Fl MEME. 42,922 
UI!!! VEER 385, 747 |1, 237, 060 76, 870 | 49,620 | 54,056 | 2,315,100 | 4,118,453 
ff; ⁰⁰ʒ EE E AAN GM VE atl ak nd ,275 
Washington........... 21 103, 369 349 14, 433 |........ 708 146, 573 204, 453 

Wyoming 3 13 //;öÜ / eee 8 
Tos! 78, 250 5, 601, 812 5, 589, 678 1, 704,382 | 91, 404 533, 674 9, 315, 404 |22, 914, 604 


— . — Aiii lii . — —— . RM n Le 
! Philippine Islands and Puerto Rico excluded. 


! Includes silver recovered from pyritic ore and tungsten ore. 
3 From magnetite-pyrite-chalcopyrite ore. 
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Gold, gold-silver, and silver ores containing too little copper, 
lead, or zinc to be classified as copper, lead, zinc, or mixed ores are 
called dry“ ores regardless of the ratio of concentration, except low- 
grade ore milled chiefly for its copper content and having very little 
or no precious-metal content (chiefly, the “porphyry coppers") and 
ores from which separate products of lead concentrates and zinc 
concentrates are made. "The crude ore into the mill in these two 
exceptional instances thus takes it name from its products—a name 
that is also justified by the mineralogical content and final recovery 
of metals. The de ores" thus, by elimigation, include ores, chiefly 
siliceous, valuable for their gold and silver content and, in some 
instances, for their fluxing properties, regardless of method of treat- 
ment. Dry gold ores are those that by inspection are overwhelm- 
ingly of gold content; & similar qualification applies to silver ores; 
decision as to ““gold-silver” ore is made on a basis of value, using the 
rule that the bimetal classification is not used unless the metal of 
lower value equals or exceeds one-quarter of the combined value of 
the gold and silver. 

The lead, zinc, and zinc-lead ores in most districts in the Eastern 
and Central States carry no appreciable quantity of gold or silver; 
such ores are excluded from this report unless otherwise indicated. 


Mine production of gold in the United States, 1942-46, by percent from sources 
and in total fine ounces ! 


Percent from— 


Zinc-lead, zinc- | Total fine 


Dry and copper, lead- ounces 
Placers | siliceous CODD Lead ore | Zinc ore | copper, and 
ore zinc-lead- 

copper ores 
¡E AAA '?ü 29.3 50. 0 17.0 0.7 2.9 3, 457, 110 
JOA EE 11.6 38.3 39. 5 1.1 9.2 1, 363, 815 
/// ͤ 12. 4 29. 8 45. 4 9 10.7 098, 394 
REG 19.3 29.9 37.5 6 12.0 954, 572 
ENER ee e 37.5 39.5 16.1 4 6.1 1,574, 505 


1 Philippine Islands and Puerto Rico excluded. 
3 Less than 0.1 percent. 


Mine production of silver in the United States, 1942-46, by percent from sources 
and in total fine ounces ! 


Percent from 


Zinc-lead, zine-| Total fine 


Year Dr lead- 
y and copper, lea ounces 
Placers | siliceous Copper Lead ore | Zinc ore | copper, and 
ore oro zinc-lead- 
copper ores 
eer A 27.8 5.5 1.2 28.0 54, 090, 765 
1943 FEED : 33.7 8.1 1.2 31.0 | 41, 460, 826 
1914 eoo RS 6 34.4 12.0 2.2 34.3 34, 473, 540 
I/ aee dae 1 31.4 4.4 2.0 37.8 29, 024, 197 
19133 3 24.4 7.5 2.3 41.1 | 22, 914, 604 


1 Philippine Islands and Puerto Rico excluded. 
* Less than 0.1 percent. 
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Gold and silver produced at amalgamation and cyanidation mills in the United 
States and percentage of gold and silver recovered from all sources, 1942-46 ! 
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Bullion and precipitates recovered (fine 


ounces) Percent of gold and silver from all sources! 


Cyanida- 


Year Amalgama- 
Amalgamation Cyanidation tion tion Smelting 3 Placers 
Gold Silver Gold Silver | Gold Silver Gold |Silver| Gold |Silver| Gold | Silver 
194222 623, 319 140, 192 608, 817 3, 008, 490 20. 2 5.6 | 32.5 | 93.9 | 29.3 0.3 
1943. 168, 772 44, 114 10. 5 1.0 | 65.5 | 98.9 | 11.6 (3) 
1944. 73, 97 18, 067 7.6 .3 | 72.6 | 99.7 | 12.4 (3) 
1945........ 85, 450 17, 024 9. 4 .3 | 62.3 | 99.6 | 19.3 , | 
1946......... 278, 293 54, 255 14. 5 1.0 | 30.3 | 98.4 | 37.5 .3 


1! Illinois, Michigan, Missouri, Philippine Islands, and Puerto Rico excluded. 
3 Both crude ores and concentrates. 
3 Less than 0.1 percent. 


Gold and silver produced at amalgamation and cyanidation mills in the United 
States in 1946, by States ! 


Percent of gold and silver 


Amalgamation Cyanidation from all sources in State 
Ore, old Ore, old Bullion and 
Sc? Bullion recov- , 
tailings, tailings,| precipitates Amalgama- ` 
State concen- Ta 955 concen- recovered tion Cyanidation 
trates, trates, (fine ounces) 
ete. etc. 
treated treated 
1 Gold Silver deiere Gold | Silver | Gold | Silver | Gold | Silver 
Western States and 
Alaska: 
Alaska........... 8,439 | 2 5,519 | 2956 |........ |........|. ......- 2.43 | 2.29 bese descen 
Arizona 194 33 23, 505 889 6, 823 3 0. 21 
California 361, 410 [ 45,838 | 8,355 | 24,939 | 27,372 | 16, 407 | 12.85 1. 22 
Colorado......... 342, 976 | 21,519 | 4,760 305, 7% 39, 802 9, 553 | 15.09 .43 
Idaho............ 15, 707 2,919 | 1, 76 .-...... 55. 9 0344 
Montana 17, 439 2, 740 | 1,438 82,040 | 11,043 6, 174 3. 89 . 19 
Nevada.......... 3,502 | 1,915 | 1,397 | 303,293 | 20,208 | 71,882 | 2.11 5. 75 
New Mexico..... 135 17 AN 8 a, PM A TA ENEE 
Oregon 167 207 37 2. 632 156 607 | 1.18 8.76 
South Dakota. 793,034 197, 425 35, 498 | 862, 311 [114,822 | 51, 403 . 59. 15 
Washington 444,217 | 13,758 | 61, 07777 23.10 
Total I, 542, 892 |278, 203 54, 255 |1,648,672 229, 040 |223, 926 | 17. 67 i - 98 
Fate / WEE VE, MT fede aes ol AA Wise occa A n DURER. O 
Total.......... 1, 542, 892 |278, 293 |54, 255 |1,648,672 |229, 040 223, 926 17. 67 . 98 


! IIIInols,. Missouri, Philippine Islands, and Puerto Rico excluded. 
3 Includes gold and silver recovered from mill 1 
t roasted and amalgamated and 1,958 tons of 


3 Comprises 303, 777 tons of sand and slimes from ore 
selective-flotation tailings. 
* Includes 1,110 tons of flotation concentrates cyanided. 
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Gold and silver produced at amalgamation and cyanidation mills in the United 
States and percentage of gold and silver recovered from all sources, 1942-46 ! 


Bullion and precipitates recovered (fine 


ounces) Percent of gold and silver from all sources! 


Year 


Amalgamation Cyanidation Amo rama SS Smelting 3 Placers 

Gold Silver Gold Silver | Gold |Silver| Gold Silver Gold | Silver Gold | Silver 
1942. 623, 319 140, 192 698, 817 3, 008, 490 S : 20. 2 5.6 | 32.5 | 93.9 | 29.3 0.3 
1943......... 165, 772 44, 114 143, 092 420, 528 a d 10. 5 1.0 | 65.5 | 94.9 | 11.6 (3) 
1944. 73. 974 18, 067 76, 266 91, 009 ; 7.6 .3 | 72.6 | 99.7 | 12.4 Q) 
19815 ĩ 85, 450 17, 024 89, 350 77, O88 3 9. 4 .3 | 62.3 | 99.6 | 19.3 .1 
19466. 278, 293 54, 255 229, 040 223, 926 . . 14.5 1.0 | 30.3 | 98.4 | 37.5 .3 


1 Illinois, Michigan, Missourl, Philippine Islands, and Puerto Rico excluded. 
3 Both crude ores and concentrates. 
3 Less than 0.1 percent. 


Gold and silver produced at amalgamation and cyanidation mills in the United 
States in 1946, by States ! 


Percent of gold and silver 


Amalgamation Cyanidation from all sources in State 
Ore, old Bulli Orc, old] Bullion and 
tailings, | 2U'%0N recov- | tailings, | precipitates | Amalgama- 
Stato concen- ema 25 concen- recovered tlon Cyanidation 
trates, ` trates, (fine ounces) 
ete. ete 
treated treated 
tons? | Gold | Silver} host | Gold | Silver | Gold | Silver | Gold | Silver 
Western States and 
laska: 
Alnska 8,439 | 25,519 | 2956 |........ .]........]. ....... 2. 43 ed. Vesa WEEN 
Arizona 83 194 33 23, 505 889 6. 823 3 e 0. 21 
California........ 361, 410 | 45,838 | 8,355 24, 939 | 27,372 | 16,407 | 12. 85 1.22 
Colorado......... 342, 976 | 21,519 | 4, 769 |? 305, 735 | 39, 802 9, 553 | 15.09 . g . 43 
Idaho, 15, 707 2,919 | AA ee ace EA 6. 79 UJ Io I en faa, 
Montana........ z 17, 439 2,7 1, 438 82. 040 | 11, 943 6, 174 3. 89 . 19 
Nevada.......... 3, 502 1,915 | 1,397 | 303, 203 | 20,298 | 71,882 2.11 5.75 
New Mexico 135 17 B os ]. 8 7 K 
Oregon 167 207 37 2. 632 156 607 1. 18 8. 76 
South Dakota.... 793,034 197, 425 35, 498 | 862, 311 [114, 822 51, 403 : : 59. 15 
Washington 444,217 | 13,758 | 61, 0777 23. 10 
Total. i 1, 542, 892 |278, 293 |54, 255 |1,648,672 |229, 040 |223, 026 | 17.67 . 98 
, A EE A ß ß seca ce 
Total.......... 1, 542, 802 |278, 293 |54, 255 |1,648,672 |229, 040 |223, 926 | 17. 67 . 08 


t Illinois, Missouri, Philippine Islands, and Puerto Rico excluded. 

? Includes gold and silver recovered from mill cian up. 

3 Comprises 303,777 tons of sand and slimes from ore first roasted and amalgamated end 1,958 tons of 
selective-flotation tailings. 

Includes 1,110 tons of flotation concentrates cyanided. 
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PLACERS 


Most of the placer gold output is obtained from gravels handled by 
connected-bucket floating dredges. In 1946 this method accounted 
for 80 percent of the total output from placers in the United States 
compared with 84 percent in 1945 and 83 percent in 1944. The 
5 of gold recovered by dredges from the inception of the in- 

ustry as a commercial factor in 1896 to the end of 1946 is recorded 
as 19,910,593 ounces, originating by States as follows: California, 
12,031,837 ounces; Alaska, 5,386,617 (including the production from 
single-dipper dredges and some gold by hydraulicking); Montana, 
739,034; Idaho, 631,312; Oregon, 484,602; Colorado, 473,182; other 
States, 164,009. 

The accompanying table shows the gold produced in the United 
States by connected-bucket floating dredges in 1942-46. 

Additional information on placer mining may be found in the State 
reviews in this volume. 


Gold produced in the United States by connected-bucket floating dredges, 1942—46, 
in fine ounces 


Number of Other 
Year dredges California Alaska States ! Total 
z 102 310, 937 249, 868 128, 264 689, 069 
•öÜ;— E E 21 66, 999 18, 554 24, 373 109, 926 
Ir 17 64, 925 26, 10, 774 101, 979 
11 8 36 88, 318 34, 885 31, 269 154, 472 
1 73 244, 679 148, 834 76, 632 470, 145 


1 Colorado, Idaho, Montana, Nevada, and Oregon. 
REFINERY PRODUCTION 


Figures in the following table were obtained through cooperation 
between the United States Burcau of the Mint and the Burcau of 
Mines. The State totals are based upon bullion deposits in the 
United States mints and assay offices and upon returns to the Bureau 
of the Mint from smelting and refining companics. The State dis- 
tribution is adjusted further by the Bureau of Mines from its gco- 
graphical records of sources and production (both historical and cur- 
rent) from the producing mines and is tabulated from the mine re- 

orts. The data for the total production and in part for the distri- 
bution are obtained from records of (1) the unrefined domestic gold 
and silver deposited in the United States mints and assay offices; 
(2) the domestic gold and silver in fine bars reported by private 
refineries, supplemented by data of content of unrefined mattes, 
blister copper, copper anodes, and lead bullion; and (3) the unrefined 
domestic gold and silver contained in ore and matte exported for 
reduction. The last item is small. 
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Gold and silver produced in the United States,! 1942-46, and approximate distri- 
bution of source, by States and Territories, in 1946, in fine ounces 


{Refinery figures supplied by U. 8. Bureau of the Mint] 


Btate or Territory Silver 
LV EE EE 090, 855 
1 ied SI 0A! ee dee sea 8 40, 900, 121 
NOGA EE EE 35, 651, 049 
Jl/.l..ͤ; y ĩð , 063, 
1946: . 
WË, EE (?) 
Ma EE 36, 221 
BT EE 2, 991, 406 
F//ßßͥ ÿ V eee ye Ee 1, 195, 765 
Soo,... ³ ⁰ Taea a iis aeie 2 20 874 
M A — A E cose 6, 218, 805 
Mibol GE EE 2, 288 
A EE EE ³ðW6—W³W³—³. 68, 430 
IA EE 2, 747, 700 
Nevada gos ot « md es wae d kxyß 1, 339, 421 
New Mexico a clive i 8 477, 021 
NOW Y OF EEN 8 15, 727 
OCOD aioe eri eee E q Zy ⁊ ud y Bek ad bed 8, 290 
PF O A nnen 8. 123 
Porhaus g 89, 017 
RE 17, 716 
CT o: C EE 33, 610 
A o BEES 3, 530, 855 
Nérmont EE EE 32, 369 
Virgina EE EECH 835 
Wanne EES 248, 694 
WOMEN wen. 12 
AA II AI 21, 103, 269 


1 production for United States and possessions 1942-45; Philippine Islands production for 
excluded. 
! Less than 1 ounce. 


Gold and silver produced in the United States, 1792-1946 ! 


Gold Silver 
Period 
Fine ounces Value : Fine ounces Value ? 
rr uda mea emeret 1, 187, 170 $24, 537, 000 $09, 500 $404, 500 
1848-1873. ........... Ll lll ll lll l ll. 60, 021, 278 1, 240, 750, 000 146, 218, 600 193, 631, 500 
1874—194U600 LLL ll ool lll lll... 214, 766, 542 5, 114, 368, 745 3, 765, 589, 843 2, 811, 484, 112 
lll 27 5, 974, 990 6, 379, 655, 745 8, 912, 117, 943 3, 005, 520, 112 


1 From Report of the Director of the Mint. The estimates for 1792-1873 are by R. W. Raymond, Com- 
missioner of Mining Statistics, Treasury Department, and since then, by the Director of the Mint. 

2 Gold valued in 1934 and thereafter at $35 per fine ounce; prior thereto, at $20.67+ per fine ounce. 

3 Silver valued in 1934 and thereafter at Government's average buying price for domestic product. 


CONSUMPTION AND USES IN INDUSTRY AND THE ARTS 


Monetary use has claimed by far the largest part of the gold and 
silver output through the years, but this use to a large extent takes the 
form of stock-piling in Government and private hoards which are 
available to industry and the arts without smelter or refinery prepara- 
tion. In contrast, the gold and silver entering industry and the arts 
&re consumed much as are other metals, any return as secondary metal 
requiring the usual channels of collection, smelting, and refining. The 
consumption of gold and silver in the arts antedates written history, 
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but industrial use of these two metals is a comparatively recent 
development. 

Gold.—The arts require a much larger quantity of gold than does 
industry, but its corrosion-resistant and other properties have resulted 
in some industrial demand. Consumption in the arts increased rapidly 
during the war. A high marriage rate and widespread prosperity have 
increased the sale of jewelry, watches, and many luxury items made 
from gold. 

A most interesting new use for gold was reported during 1946 ‘in 
connection with spectrography. In spectrographic work the mercury 
lines have been widely used for reference, but because natural mercur 
is made up of six or seven isotopes the lines are not sharply defined. 
Recent atomic physics has effected the transmutation of gold to 
mercury; because native gold has no prominent isotopes, the mercury 
thus created is preeminently a single isotope, and its spectrographic 
lines are very sharp. The dream of the alchemists, but in reverse, 
thus has been realized in this boon to spectrographers. 


Net industrial consumption of gold and silver in the United States, 1949—46 
[U. S. Bureau of the Mint] 


Gold (dollars) Silver (fine ounces) 


Year Returned Issued for Net indus- Returned Issued for Net indus- 
from indus- ustrial trial con from indus- | industrial trial con- 
trial use use suinpt ion trial use use sumption 
FS A eee $28, 447,685 | $75,742, 405 | $47, 204, 810 30, 020, 529 | 131, 419, 224 101, 398, 695 
IO43 10, 521, 000 864, 353 , 343, 353 44,112,863 | 162, 112, 863 118, 000, 000 
991, 27 300 767 a 


Silver.—The 1946 consumption of silver in industry and the arts 
was well below that in the preceding war years but nevertheless was 
greatly above the prewar level. The consumption exceeded any 
annual output ever achieved by domestic mines. oreover, consump- 
tion would probably have been larger had it not been for the difficulty 
in obtaining supplies during the first half of the year. Until its expira- 
tion, December 31, 1945, the Green Act made Treasury silver available 
to domestic silver consumers at the ceiling price set by the OPA of 
71.11+ cents an ounce. When the Green Act was not renewed, the 
consumers had to enter a controlled market where the OPA barred 
transactions at prices exceeding the 71.11+-cent ceiling. Domesti- 
cally produced silver was available at the ceiling price but could not 
supply much more than about a quarter of the demand. Foreign 
suppliers, foreseeing the possibilities of a higher price, withheld their 
silver. Very large purchases from the Treasury in November and 
December 1945 under the Green Act helped to meet the needs but 
some users were driven to the use of monetized silver at $1.29+ an 
ounce. Meanwhile, a contest developed in Congress between those 
advocating a reenactment of the Green Act and those who favored 
pricing silver at $1.29+ an ounce, the coinage value. The situation 
was resolved in an act requiring the Treasury to buy silver domesti- 
cally mined after July 1, 1946, at 90.5 cents an ounce and permitting 
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the Secretary of the Treasury to sell silver for the domestic arts and 
industries at not less than 90.5 cents an ounce. With approval of the 
act, July 31, 1946, the situation immediately rearranged itself. The 
OPA raised its ceiling to 90.5 cents, and consumers were able to satisfy 
all needs from domestic silver mined before July 1 and from im- 
ported silver. Only 4,889 fine ounces were purchased from the 
Treasury under the act during 1946. | 

Widespread prosperity and a high marriage rate sustained the 
demand for sterling and plated silverware, jewelry, watch cases, 
church articles, pens, 8 and other items largely in the luxury 
class. Consumption was large in photography, particularly for motion 
pictures. The industrial uses of silver had grown greatly during the 
war and continued to absorb much silver in 1946. 


MONETARY STOCKS 


Gold holdings of the United States rose $464,000,000 (2 percent) 
from $20,065,000,000 on January 1, 1946, to $20,529,000,000 on 
January 1, 1947, according to the Federal Reserve Bulletin. Total 
world reserves are not positively known, inasmuch as data are not 
available from some countries, including the United Kingdom, Ger- 
many, Italy, Japan, Australia, and U. S. S. R. Currency stabilization 
funds secretly held add to the difficulties in reaching an approximation. 
However, the Federal Reserve System estimates the total at about 
ER of which almost 59 percent is held by the United 

tates. 

Foreign gold reserves increased rapidly after the United States entry 
into the war late in 1941, largely because United States war purchases 
abroad so greatly exceeded commercial exports in value. During the 
war Get foreign reserves increased nearly $5,000,000,000, and 
United States reserves decreased over $2,500,000,000. Sharing prom- 
inently in the increase were Switzerland, Sweden, Turkey, Iran, 
Spain, Union of South Africa, and Latin American countries. In 
1946, however, there was a reversal in the direction of the flow of gold; 
United States net imports for the year were one-third the world 
output. 

United States Treasury silver holdings declined 54,662,096 fine 
ounces during 1946 to 1,950,520,136 ounces, principally because of 
large releases in the form of coin. Not included in the holdings are 
410,814,344 ounces released under lend-lease agreements that provide 
for return of the silver. 7 

PRICES 


Since January 1934 the price of gold at the United States Mint has 
been $35 per fine troy ounce. The price of domestic silver mined 
after July 1, 1939, was fixed at $0.711-+ per ounce on July 6, 1939; 
on July 31, 1946, the President approved an act (Public Law 579, 
79th Cong.) which provided that the seigniorage to be deducted for 
silver mined after July 1, 1946, and 1 to the Treasury be 
reduced from 45 percent to 30 percent. The effect was to raise the 
price of domestically mined silver to 90.5 cents an ounce. 

„According to the Director of the Mint, the following prices for 
silver prevailed in London and New York (exchange-free-New York 
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on London, $4.030 in 1945 and $4.033 in 1946) in 1945 and 1946: 
London price, per ounce, 0.999 fine, January to August 1945, 25.5d. 
when the price became unsettled; on September 24 the London price 
was raised to 44.0d., which prevailed through August 5, 1946, when 
it was again raised to 55.5d. for the remainder of the year; New York 

rice, per ounce, 0.999 fine, January to August 1945, 44.75 cents; 

eptember 1945 to June 1946, 70.75 cents; thereafter, because of the 
lapse of price control on July 1 followed by its revival July 26 and the 
passage of the new silver purchase act July 31, the price fluctuated 
widely. From July 31 until early in December the price (with one 
brief lapse on October 3) remained at 90% cents. In December the 
price declined to 84 cents on December 26, where it remained for the 


rest of the year. 
FOREIGN TRADE? 


The excesses of exports over imports of both gold and silver in 
1945 were replaced by excesses of imports over exports in 1946. The 
gains from imports plus the output from domestic mines greatl 
exceeded consumption in the arts and industries in the case of gold, 
and thus gold monetary stocks increased. Consumption of silver, 
however, was nearly twice the supply from mine output plus net im- 
ports, with the result that stocks were drawn upon. | 
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MILLIONS OF DOLLARS 


FIGURE 1.— Gold and silver imports and exports, with net movements, 1900-1946. 


1 Figures compiled by M. B. Price, of the Bureau of Mines, from records of the U. 8. Department of 
Commerce. 
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Value of gold and silver imported into and exported from the United States, 
1945-46, by classes 


Excess of 
Imports Exports imports over 
exports ! 
1945 

Gold: 
Contained in ore and base bullion......................... $33, 766, 418 $33, 766, 418 
Bullion refined 59, 910, 108 | $198, 270, 054 | —138, 359, 946 
Foreign COI iiu. uus c 8 41, 524 1, 697, 886 — 1, 656, 362 
93, 718, 050 | 199, 967,040 | —106, 249, 890 
Contained in ore and base bullion......................... 16, 165, 119000. 16. 168. 198 
Bullion s G.,... dee 4 10, 106, 194 70, 052, 904 — 59, 946, 710 
United States coin... 1, 003, 132 2, 147, 506 — 1, 144,374 
Foreigu Coil 2, 872 18, 736, 491 — 18, 733, 619 
27, 278, 396 90, 936, 901 — 63, 658, 505 

1946 

Gold: 
Contained in ore and base bulllon 37, 379, 928 9, 070 37, 370, 858 
Bullion renn etter Ee 344, 707, 863 | 221,309, 154 123, 398, 709 
United States coin... yit AA 70 
Fre ð y. ͤꝛ⁊¼ů1söd eria eaa E Eie e un 150, 873, 907 149, 412 150, 724, 495 
532, 961, 768 | 221, 467, 636 311, 494, 132 
Bilver: EE O ee 
Contained in ore and base bullion......................... 21, 855, 000 7, 146 21, 847, S54 
Bullion reine... 28, 894, 402 30, 098, 634 —1, 204, 232 
United States colalꝛsss cc cc LLL ll lll lr. ,981 1, 143, 000 —252, 419 
Foreign Coin. cones cuoco oro A ERES OS dA A nS 5, 937, 905 5, 205, 910 731, 995 


57, 577, 888 36, 454, 690 21, 123, 198 


1 Excess of exports over imports indicated by minus sign. 


WORLD REVIEW 


The uninterrupted decline in world output of gold in progress since 
1940 was arrested in 1946, but the increase over 1945 was too small 
to give early promise of a return to prewar production levels. The 
decline in world silver production—also uninterrupted since 1940— 
continued in 1946, when output sank to the lowest level since 1889. 
Factors adverse to both gold and silver production, including labor 
shortages, rising costs, shortage of supplies and equipment, and rising 
taxes, appear to have been world-wide. 
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MILLIONS OF FINE OUNCES 
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FIGURE 3.— World production of silver, 1900-46, 
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World production of gold, 1942—46, by countries, in fine ounces ! 
[Compiled by B. B. Mitchell and P. Roberts] 


Country ! 1942 1943 1944 1945 1946 


mmm ——— — | ————M— N——[—ᷣ— — 


North America: 
United States (including Alas- 


ka) tos SAN 3, 583, 080 1, 380, 758 1, 022, 238 915, 403 1, 462, 354 
e 4, 841, 306 3, 651, 301 2, 922, 911 2, 696, 727 2. 807, 643 
Sentral America and West In- 

Conn "Rica 8 esos 14, 864 6, 957 3, 606 3, 054 1, 251 

Gf ero e 8 $ 195 51 9 3 423 1, 105 

Dominican Republic (exports) 6, 709 816 683 486 646 

Guatemala... 729 409 3 126 3 06 3 36 

Haiti... cee tp Eme crea 432 310 161 3 73 41 

Honduras 29, 084 20, 734 19, 774 17, 078 12, 833 

Nicaragua (exports) ........... 248, 176 223, 641 223, 910 207, 427 181, 615 

anama o o m secca O ocior AAA 0 , Rd, cu 

Salvador (exports)............. 31, 070 28, 411 22, 813 16, 526 - 21, 788 
Mee 8 801. 357 631, 537 508, 882 499, 301 420, 500 
Newfoundland 15, 750 18, 735 18, 329 15, 354 15, 751 

/r tao ners 9, 572, 900 5, 963, 700 4, 743, 500 4, 371, 900 4, 925, 600 

South America: 

Cd e WEE 20, 994 14, 467 (5) (5) (3) 
Bolivia (exports)_..-....-------- 6, 905 4, 304 4, 561 3, 180 2, 853 
Brazil... EE 229, 068 * 191, 300 6 178, 300 $ 212, 200 $ 200, 000 
Chili s erro eren eder re 253. 590 269, 807 243, 883 180, 462 230, 521 
Colombiía.......................- 596, 618 565, 501 553, 530 506, 695 437, 176 
LTE 88, 871 90, 691 84, 234 66, 975 77, 931 
Guiana 

„ nedor sds oasen 29, 267 19, 470 18, 986 22, 533 19, 793 

¡ar A cows 27, 200 20, 609 18, 583 20, 631 19, 749 

Netherlands (Surinam)........ 7, 883 5, 795 5, 723 5, 895 4, 648 

Oll deck A E E EE cect soe 257, 610 199, 637 175, 180 172, 661 158, 378 
Venezuela....................... ,1 62, 502 59, 064 58, 307 36, 904 

rr 1. 605, 200 1, 444, 400 9 1, 354, 000 6 1, 259, 300 | 1, 202, 000 

Europe 
AUSIA: tedio or ERE ELE 868 2,315 3, 109 (3) (5) 
Finlind:... A 2, 218 7,137 5, 048 5, 884 (5) 
Y A ere 44, 336 34, 112 21, 959 25, 078 34, 208 
German 5, 742 (3) (3) 
Hungary . 61, 350 61, 350 28, 215 193 8 
11 ⁵³ te cis. 13, 310 6 11, 600 1, 603 5) 
Rumann gage sels 83, 817 82, 370 71, 342 91, 308 (5) 
BDBII a A recesses (5) 6 3, 200 (5) 
Sweden 175, 029 155, 606 112, 560 85, 585 5) 
DS S . I. ee 4, 000, 000 4, 000, 000 4, 000, 000 5, 000, 000 6, 000, 000 
Toi!!! na $ 4, 500, 000 6 4, 450, 000 * 4, 400, 000 $ 5, 400, 000 | $6, 450, 000 
Asia: 
prius Malaya.................. 1, 024 2, 213 1, 212 287 445 
dE 355, 536 ($) (5) (5) 

Gun 33 ĩͤ K 9. 957 5, 480 7 A PA 

Formosa. 98, 870 52, 364 25. 917 592 

III ⁵ dog iaeei „386 252, 353 188, 200 168, 406 131, 680 

Indochina, French 2 354 64 13 (3 

CV 10 736, 734 10 368, 608 19 178, 533 8 36, 000 

Rees x 759, 584 490, 009 656, 678 9, 581 

Netherlands Indies. 58. 000 (5) (8) (8) $) 

Philippines, Republic of 11 158, 726 11 13, 76444... 11 13, 490 360 

Saudi Arabia. 31, 352 42, 643 48, 683 4 37, 972 48, 000 

ER TES E AA A (5 (8) (*) (8) (0) 
pl AAA AAA 2, 471, 000 $ 1, 433, 000 9 1, 265, 000 6 485, 000 0 522, 000 


———— | ee ene —-—-— ño ———— |) 


See footnotes at end of table. 
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World production of gold, 1942-46, by countries, in fine ounces '—Continued 


Country ! 1942 1943 1944 1945 1916 
Africa: 
Bechuanaland................... 15, 441 12, 966 11, 575 11, 207 9, 739 
Belgian Congo H1. .............. 499, 944 438, 858 364, 204 347, 453 331, 304 
Cameroons, French............. 20, 747 19, 625 18, 378 14, 667 10, 735 
POV A 8 1, 768 8 1, 036 2, 014 2, 793 
EVitre@ oia il a ote ek 5 169 6 322 3, 411 
Ethiopia. e... 6 48, 000 € 48, 000 6 48, 000 * 50, 000 4 42, 032 
French Equatorial Africa........ 83, 856 80, 296 74, 104 69. 400 65, 100 
French West Africa. ............ 7, 202 7, 973 8, 777 5 2, 370 
Gold Coast (ex ports) 786, 069 630, 960 534, 487 475, 407 587, 000 
Kenya Colony................... 56, 771 45, 118 42, 259 38, 517 20, 892 
e 20. 700 ‘ 18, 000 4 8, 100 27, 000 
Madagascear..........--.....---. 8, 887 9, 183 9, 385 6, 433 d 
Morocco, French................ 32 2, 476 2, 572 5) $ 
E111 EE 4 42, 410 4 19, 928 7, 916 8, 108 4, 881 
Portuguese East Africa. ......... 6, 533 6, 481 7, 577 7, 897 5, 766 
Portuguese West Africa 4, 144 2, 000 1, 296 547 
Rhodesia: 
Northern 1, 134 703 307 253 13 6, 838 
Southern 760, 030 684 592, 729 568, 241 544, 596 
Sierra Leone. .................... 4 13, 174 43, 613 4 1, 493 (5) (* 
South-West Africcaaaa 231 169 106 91 
udan ⁵ AA ees 5, 196 2, 127 1, 820 1, 623 3, 670 
8waziland....................... 1, 129 2, 734 2, 209 3. 583 4, 914 
Tanganyika (exports) ........... 106, 834 72, 764 54, 868 50, 568 48, 300 
o EE EEN 4 9, 468 4 3. 820 4 2, 593 4 2, 295 2, 420 
Union of South Africa........... 14, 126, 852 12, 804, 379 12, 279, 629 12, 224, 629 |! 11, 917, 914 
Total oo ˙·à a Senet toe 6 16, 626, 600 | $ 14, 900,600 | 4 14,085,600 | 13, 901, 000 | * 13, 661, 000 
Ania: 
Australia: 
Commonwealth 2. 1, 153, 787 751, 279 656, 867 657, 212 824, 480 
New Ouren 02-0- fr; V AA GE 
A sone se 90, 973 64, 420 40, 443 94, 964 * 73, 000 
New Zealand. ..................- 165, 987 149, 150 142, 287 128, 364 119, 271 
TOUR WEE 1, 513, 400 . 964, 900 839, 600 880, 500 | * 1,016, 800 
World total !$.............. 36, 289, 000 29, 157, 000 26, 688, 000 26, 298, 000 | 27, 777, 000 


! Table prepared in cooperation with the office of the Director of the Mint. Figures used derived in 
part from American Bureau of Metal Statistics. For some countries accurate figures are not possible to 
obtain owing to clandestine trade in gold. Data not available for the following countries: Bulgaria 
Burma, Czechoslovakia, Norway, Papua, Portugal, Sarawak, Siam, Switzerland, United Kingdom, and 
Yuzoslavia, but estimates included in the total. 

! Refinery production. Excludes Republic of the Philippines. 

Imports into United States. 

* Exports. 

8 not available; estimate included in total. 

stirnate. 

Includes Northern Territories, Sub-Carpathia, Eastern Hungary, Transylvania, and (beginning in 1912) 
Southern Territories. 

LUE from U. 8. 8. R. in Asia included under U. S. S. R. in Europe. 

„le only. 

L Preliminary data for fiscal year ended March 31 of year following that stated. 

n Figure published by Director of the Mint, representing gold of Philippine origin refined but not neces- 
sarily mined during the year. 

13 Includes Ruanda and Urundi. 

B Nkana mine refinery slimes accumulated during the war yielded 6,594 ounces. 

4 Exclusive of nonmembers of the Transvaal Chamber of Mines. 

u Includes New South Wales, Northern Territory, Queensland, South Australia, Tasmania, Victoria and 
Western Australia. - 

5 Fiscal year ended May 31 of year stated. 
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World production of silver, 1942-46, by countries, in fine ounces ! 
[Compiled by B. B. Mitchell and P. Roberts] 


Country ! 
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—ͤ——ͤ— m 
—QD—U— ;: 


e em e anne e e 


Rhodesia: 
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Union of South Africa 


35, 651, 049 
13, 627, 109 
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12, 942, 906 | 12, 676, 928 
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20, 695, 101 17, 344, 569 
6,119 1,154 
3 36, 238 3 142, 420 
8, 478, 831 3, 161, 901 
179 251, 901 
191, 184 202, 064 
M, 864, 616 76, 633, 062 
1, 106, 121 1, 258, 708 
166, 503, 000 | 139, 870, 000 
2, 844, 344 2 
8, 121, 438 7, 200, 730 
25, t 30, 
1, 317, 058 1, 093, 543 
246, 281 209, 9 
260, 771 362, 013 
16, 035, 022 14, 659, 742 
28, 851,000 | § 26, 455, 000 
3, 119 11,028 
740, 740, 000 
22, 570 , 
, 310, 737 
5, 639, 300 ) 
805, 215 1, 124, 311 
541, 740 § 321, 500 
253, 991 231, 485 

(4) (9 
89, 604 78, 004 
143, 714 656, 422 
1, 476, 426 1, 306, 220 
47, 082 33, 885 

(0) (*) 

1, 225, 000 (6 
€ 39, 018 4) 

38, 851 17, 282 
256, 476 224, 307 
20, Go 18, 611 
E 

13, 012, 306 6, 376, 553 

3, 088, 947 2, 829, 265 

231, 197 26, 071 
41, 973 47, 008 
() (9 
17, 876 15, 432 
1, 267 1, 221 
3, 768, 067 3, 105, 762 
, 580 , 
15, 602 16, 354 
84, 556 85, 714 
($) 
907 
104 41 
163, 776 119, 322 
25, 088 18, 304 
51,023 8, 906 
1,127 468 
1, 477, $57 1, 334, 042 
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See footnotes at end of table. 
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6, 683, 561 6, 106, 165 
28, è 26, 700 
1, 033, 539 532, 738 
168, 699 152, 651 

235, 192, 

12, 997, 741 12, 334, 761 
$ 22, 948, 000 | ^ 21, 345, 000 
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di (4) 

2 gi 
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131, 818 ‘) 
189,610 | () 
497, 661 698, 636 

1, 135, 178 (*) 
26, 23, 285 

(4) (4) 

(4) (0 

(4) 4) 
M 3,188 | () 

14,154 0 

AN 4) 
1853,377 | 1,068,665 
60 € 27, 553 

‘) a 
17, 208 3. 600 
* 28, 255 29, 475 

(*) (9) 

(4) (9) 
1,237 1, 701 
4,141,016 | 6,047,066 
36, 666 84, 525 
11, 659 5, 493 

4 6) 

V d 
805 
Bee 18 634, 392 
95, 975 95, 168 
21, 377 21, 096 
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1, 243, 426 1, 203, 978 
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World production of gold, 1942-46, by countries, in fine ounces '—Continued 


Country ! 1942 1943 1944 1945 1916 
Africa 

Bechuanaland................... 15, 441 12, 966 11, 575 11, 297 9, 739 

Belgian On F 499, 944 438, 858 ; 347, 453 331, 304 

Cameroons, French............. 20, 747 19, 625 18, 378 14, 667 10, 735 

ERSDi- 22412112252 0L tee ], 768 , 036 2, 014 2, 793 

Eritrea 5 169 6 322 3, 411 

lee avec wa cc heec 6 48, 000 € 48, 000 6 48, 000 € 50, 000 4 42, 032 

French Equatorial Africa 83, 856 80, 296 74, 104 69, 400 65, 100 

French West Africa............. 7, 202 7, 973 8, 5, 2, 370 

Gold Coast (ex ports) 786, 069 630, 960 634, 487 475, 407 587, 000 

Kenya Colony................... 56, 771 45, 118 42, 250 38, 517 29, 892 

Libería..................-......- 20, 700 28, 800 18, 000 18, 100 27, 000 

Madagasear.....-.------..------ 8, 887 9, 183 9, 385 6, 433 0 

Morocco, French...............- 32 2. 476 2, 572 (5) 8 

Nigeria: ie Mee Rs 4 42. 410 * 19, 028 7, 916 8, 108 4, 881 

Portuguese East Africa.......... 6, 533 6, 481 7,577 7, 897 5, 766 

Portuguese West Africa......... 4, 144 2, 000 1, 206 22 547 

Rhodesia: 

Northern 1, 134 703 307 253 13 6, 838 
Southern 760, 030 656, 684 729 568, 241 544, 506 
ierra Leone 413, 174 4 3, 613 4 1, 493 (3) (t 

South-West Africa............... 231 169 1 91 73 

A . 5, 196 2, 127 1, 820 1, 623 3, 670 

Swazilan ll 1. 129 2, 734 2, 299 3, 583 4, 914 

Tanganyika (exports) ........... 106, 834 72, 754 54, 868 50, 568 48, 300 

gemeesselt 49, 468 4 3, 820 4 2, 593 4 2, 295 2, 420 

Union of South Afríca........... 14, 126, 852 12, 804, 379 12, 279, 629 12, 224, 629 |1* 11, 917, 914 

Total: :20:: 12b tes eke 6 16, 626, 600 | 14, 900, 600 | $ 14,085,600 | 13. 901, 000 | $ 13, 661, 000 
ceania: 

Australia: 
Commonwealth 12... 1, 153, 787 751, 279 656, 867 657, 212 824. 480 
New Guinea................... f! A eut E 

Ill ⁵ĩð Oa 86 90, 973 64, 420 40, 443 94, 964 ¢ 73, 000 

Now Zealand 165, 987 149, 150 142, 287 128, 364 119, 271 

TTC ·˙:AAAA 1, 513, 400 . 964, 900 839, 600 880, 500 | * 1,016, 800 
World total 16646. 36. 289. 000 29. 157, 000 26, 688, 000 26, 298, 000 27, 777, 000 


! Table prepared in cooperation with the office of the Director of the Mint. Figures used derived in 
part from American Bureau of Metal Statistics. For some countries accurate figures are not possible to 
obtain owing to clandestine trade in gold. Data not available for the following countries: Bulgaria 
Burma, Czechoslovakia, Norway, Papua, Portugal, Sarawak, Siam, Switzerland, United Kingdom, and 
Yugoslavia, but estimates included in the total. 

? Refinery production. Excludes Republic of the Philippines. 

3 Imports into United States. 

Exports. 

§ Data not available; estimate included in total. 

8 Estimate. . 

Includes Northern Territories, Sub-Carpathia, Eastern Hungary, Transylvania, and (beginning in 1912) 
Southern Territories. 

* Output from U. 8. S. R. in Asia included under U. 8. S. R. in Europe. 

? Lode only. 

10 Preliminary data for fiscal ycar ended March 31 of year following that stated. 

n Figure published by Director of the Mint, representing gold of Philippine origin refined but not neces- 
sarily mined during the year. 

13 Includes Ruanda and Urundi. 

13 Nkana mine refinery slimes accumulated during the war yielded 6,594 ounces. 

14 Exclusive of nonmembers of the Transvaal Chamber of Mines. 

15 Includes Now South Wales, Northern Territory, Queensland, South Australia, Tasmanta, Victoria and 
Western Australia. - 

16 Fiscal year ended May 31 of year stated. 
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World production of silver, 1942-46, by countries, in fine ounces ! 
[Compiled by B. B. Mitchell and P. Roberts] 


Country ! 1942 1943 1944 1945 1946 
North America: 
United States. 85, 859, 658 40, 874, 050 35, 651, 049 29, 046.047 | 21,103, 269 
G.“... 20, 695, 101 17, 344, 569 13, 627, 109 12, 942, 906 12, 676, 928 
Ke gef America and West 
es: 
Costa Riea . See 6, 119 1,154 8, 506 1, 380 604 
Cu: cu ce rp ARI Ee RE 3 36, 238 3 142, 420 1 42. 985 3 107, 195 127, 222 
Honduras 3, 478, 831 3, 161, 901 3, 115. 352 3, 003, 495 2, 6R2, 910 
Nicaragua (ex ports) 179 251, 901 248. 529 234, 379 223, 308 
Salvador (exports) ............. 191, 184 202, 064 305, 922 223, 705 313, 180 
Meiſee Se 84, 864, 616 76, 633, 062 65, 460, 073 61,097,727 | 43,263,132 
Newfoundland.................. 1, 106, 121 1, 258, 708 1, 163, 206 1, 076, 129 1, 107, 827 
Total EE 166, 503, 000 139, 870, 000 119, 618, 000 107, 733, 000 81, 498, 000 
South America: 
Argentina. ...................... 2, 844, 344 OI ($) (0 (5 
DON (exports) ................ 8, 121, 438 7, 299, 730 6, 797, 631 6, 683, 561 6, 106, 165 
EFFI!!! 88 ' 30, 28, 722 28, 326,7 
Chile JV —òBu 1, 317, 058 1, 093, 543 1, 094, 894 1, 033, 539 532, 738 
Colombia 246, 281 209, 950 197, 323 168, 699 152, 651 
e, 280, 771 362, 013 441, 345 235, 500 192, 20 
i 16, 035, 022 14, 659, 742 15, 832, 440 12, 997, 741 12, 334, 761 
r ³W¹³ 8 28, 851,000 | § 26, 455,000 | 26, 592,000 | 22. 948,000 | 21. 345, 000 
Europi- 
%% ͤ K 3, 119 11. 028 13. 960 
Crechoslovakia o 740, 000 740, 000 675, 000 
Finland. sees: 22. 570 59. 093 41,185 
Fi M 364, 429 310, 737 240, 134 
German gs 5, 639, 300 4 (4) 
Hungarg. ooo. oo2..-- 805, 215 1, 124, 311 614, 300 
Jr A 541, 740 5 321, 500 5 64, 300 
NEEN Ge Rec ReREET de E UTR 253, 991 231, 485 170, 399 
Portugal (9 4) 4 
Rumantia........................ 89, 604 78. 094 71,310 
Kpop eieiei ge ies ounce 143, 714 656, 422 778, 016 
Sweden... o cee derre Se 1, 476, 426 1, 306, 220 1, 292, 299 
United Kingdom 47, 082 33, 885 83, 742 
A ³ (9 (9 (*) 
Asia: 
Bures 1, 225, 000 LV (0 
Sans * 39, 018 4) (9 
Fr 38, 851 17, 282 4, 882 
Formosa. 256, 476 224, 367 127, 873 
¡e A IN 20, 098 18, 611 14, 239 
Indochina, French. ....-.-...... „„ (4) 
Kn. 13, 012, 306 6, 376, 553 5, 029, 341 
Korea. eie Rea ULL 3, 088, 947 2, 820, 265 2, 577, 525 
Netherlands Indie A A nnn --- 
Philippines, Republic oſ— 231, 197 r 
Saudi Arabia. 41. 973 47, 008 * 7, 290 
2 AAA A (4) (5 (9) 
A frica: 
Algeria... 2. sees ese e eere eg éi 17, 876 15, 432 48, 612 
Bechuanaland A 1, 267 1, 221 1, 319 
Belgian Congo....--------------- 3, 768, 067 3, 105, 762 2, 609, 033 
Gold Coast exports) BEE 66, 580 50, 288 56, 820 
Kenen — — 15, 602 16, 354 11, 500 
Morocco, French. ............... 84, 556 B5, 714 65, 427 
Nigeria. OI (‘) 1,079 
Portuguese East Afriea 559 844 
Rhodesia: 
Northern 104 II/ WEE 
Southern 163, 776 119, 322 103, 776 
Tanganyika (exports)........... 25, 088 18, 304 17, 120 
Unisss Á—— 51,023 8, 906 35, 205 
Uganda (exports)................ 1,127 468 306 
Union of South Africa........... 1, 477, 557 1, 334, 042 1, 213, 051 
Noll! $5,675,000 | 54,757,000 4, 164, 000 


Im————Ó—Ó—— | ee — — 
—— — — 


See footnotes at end of table. 
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World production of silver, 1942—46, by countries, in fine ounces !'—Continued 


Country ! 1942 1943 1944 1945 1946 
Oceanía: 

Australia: 
Commonwealth ii 14, 241, 811 10, 329, 830 9, 365, 726 8, 076, 740 9, 073, 481 
New Oulnen ....----...-..--- 1346. AA A ee ee PA 8 
Kee, 28, 911 19, 518 9, 619 29, 398 * 21, 000 
New Zealand.................... 311, 360 280, 786 328, 281 244, 544 224, 341 
Total o. eoru lQeece entre 14, 628, 000 10, 630, 000 9, 704, 000 8, 351, 000 9, 319, 000 
World total ! ). 250, 000, 000 | 217, 100, 000 | 186,200, 000 | 157,300,000 | 129, 000, 000 


1 Silver is also produced in British Malaya, Bulgaria, Greece, Hong Kong, Poland, Sarawak, Sierra 
Leone, South-West Africa, Turkey, U. 8. S. R., and Yugoslavia; production data are not available, but 
estimates are included in totals for 1942-44. 

3 Excludes Republic of the Philippines. 

3 nto the United States. Scrap is included in this figuro in many instances, most notably in the 
case of Cu 

1 Data not available; estimate included in total. 

§ Estimate. 

* Data represent areas designated as Free China during tho period of Japanese occupation. 

? Preliminary data for fiscal year ended March 31 of year following that stated. 

South Korea only. 

* Exports. 

% Recovered from Nkana mine refinery slimes accumulated during the war. 

u Includes New South Wales, Northern Territory, Queensland, South Australia, Tasmania, Victoria 
and Western Australia. 

3 Fiscal year ended May 31 of year stated. 


CANADA 


After an uninterrupted decline since 1941, Canadian gold produc- 
tion increased slightly in 1946 compared with 1945. Silver output, 
however, which had decreased annually since 1940, continued its 
downward trend, reaching 12,676,928 fine ounces in 1946. Silver 
production was the lowest since 1906. Output of gold in 1945 and 
1946, distributed by Provinces, was as follows: 


6 

Province or Territory: 5 ( 5 

VAG ĩ²⅛˙ A Ode sud sic 7 1 
British Columbia 186, 854 123, 348 
ManitoDA. gs.ss es eave 70, 655 78, 732 
Northwest Territories 8, 655 19, 738 
Nova Scotia aa 3, 291 4, 579 
J%))Jö§ö’—ẽÄõĩéßö1d —0’N 8 1, 625, 368 1, 835, 887 
ĩõĩ§ĩ§[0fCͥͥͤ Ee 661, 608 586, 231 
Saskatchewan 108, 568 112, 000 
Ill ee tec ease e te eee 31, 721 47, 023 
o EE 2, 696, 727 2, 807, 643 


MEXICO AND CENTRAL AMERICA 


Mexico.— Mexico’s long record as the world’s leading silver producer 
continued in 1946, despite an uninterrupted decline in output since 
1942 due largely to unstable labor conditions and a serious deteriora- 
tion of rail facilities. Gold output in Mexico experienced a decline 
paralleling that for silver. 

Honduras.—Honduras, the leading silver producer in Central 
America, derived most of its output in 1946 from the Rosario group 
near Tegucigalpa. Total production of both gold and silver declined 
in 1946 compared with 1945. 
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Nicaragua.— Nicaragua continued to be the leading gold producer in 
Central America despite a substantial decline in output in 1946 


compared with 1945. 
SOUTH AMERICA 


Brazil.—Gold output in Brazil in 1946, as for many 1 come yee 
was centered in Minas Gerais, where the St. John d’El Rey Mining 
Co. was by far the most important producer. 

Colombia. Higher operating costs and difficulties in obtaining 
machinery, particularly dredging equipment for the gold-platinum 
placers, have proved adverse factors in the Colombian gold industry, 
with the result that the decline in gold production begun in 1942 
continued in 1946. 

Peru.—Peru continued to produce over half the silver in South 
America. The local silversmithing industry based on Inca designs 
has expanded rapidly since 1941. Wrought silver was exported to 
Venezuela, the United States, Panama, the Canal Zone, Brazil, and 
many other countries. 

AFRICA 


Union of South Africa.—The level of gold output was nearly sustained 
in the Union of South Africa in 1946. Rising costs at Rand mines 
reduced profits and caused the suspension of some operations. The 
following data prepared by the Transvaal Chamber of Mines compare 
mining results in 1944, 1945, and 1946: 


1944 1945 1946 
Ore milled (tons )) 58, 504, 400 58, 897, 600 56, 927, 500 
Gold recovered (fine ounces)... 12, 277, 228 12, 218, 545 11, 917, 914 
Gold recovered (dwt. per ton).. 4. 039 3. 997 4, 024 
Working revenue £99, 623, 168 £101, 847, 382 £99, 249, 814 
Working revenue per ton 34s ld 34s 7 34s 10d 
Working cott £66, 681,942 469, 941, 061 £72, 920, 881 
Working cost per ton 22s 10d 23s 9d 25s 7d 
Working cost per ounce. ...... 112s 11d 118s 10d 127s 4d 
Working profit. £32, 941, 226 £31, 906, 321 £26, 328, 933 
Working profit per ton 11s 3d 10s 10d 9s 3d 
Dividends- s £13, 617,895 £13, 056, 263 £13, 406, 349 


The figures for total gold recovered include 463,499 ounces in 1944, 
443,641 ounces in 1945, and 455,634 ounces in 1946 from miscellaneous 
producers not embodied in other data. The dividend figures include 
intercompany payments; the net dividends were £13,058,422 in 1944, 
£12,505,386 ın 1945, and £12,811,101 in 1946. 

Labor difficulties were reported during 1946; several strikes occurred 
but none was extensive and prolonged. Increasing concern was 
expressed by local leaders in the industry about the future labor con- 
ditions both for white and colored workers. Against the discourag- 
ing outlook for labor and the exhaustion of old mines were the develop- 
ments in the Far West Rand and the very rich diamond-drill core 
an a hole drilled near Odendaalsrust, 150 miles southwest of Johan- 
nesburg. | 


! Cathcart, James K. Résumé of Gold Mining in Colombia: Bureau of Mines Mineral Trade Notes, 
Special Suppl. 11, Dec. 20, 1946, 19 pp. 


GOLD AND SILVER 587 


South of the Witwatersrand outcrops which pass through Johan- 
nesburg in an east-west direction and across the Vaal River in the 
Orange Free State is a large area where the older rocks, including the 
gold-bearing conglomerates of the Witwatersrand system, are covered 
unconformably by the younger flat-lying Karoo system. Before the 
outbreak of war in 1939 Steet surveys had been carried on to 
determine where the Karoo cover was thin and where the underlying 
rocks showed the low density characteristic of the Witwatersrand 
system. A number of holes had been drilled, and gold-bearing con- 
glomerate beds had been encountered.“ With the end of hostilities, 
exploration was resumed, and in April 1946 an extremely rich strike 
was made. It was announced in the following official statement 
issued by the Anglo American Corp. on bebalf of the Western Hold- 
ings and Blinkpoort Cos.: 

About five miles south-east of Odendaalsrust, Geduld Hole No. 1, situated on 
the boundary between Geduld No. 697 and Friedesheim No. 511, which is being 
drilled for joint account by Blinkpoort Gold Syndicate and Western Holdings 
has intersected the Basal Recf at a depth of 3,922 ft., with a true width of 18. 
in. assaying 1,252 dwt. per ton, which is equivalent to 23,037 in.-dwt. Above 
this intersection, at a depth of 3,853 ft. 6 in., an upper reef was encountered 
which assayed 5.14 dwt. over 28 in., equivalent to 144 in.-dwt. In view of the 
special importance of this basal reef intersection the Boards of-the two interested 
companies have decided to publish this result immediately. 


A huge stock-market boom resulted from the latter developments. 

The Orange Free State drilling and development work, however, had 

not advanced by the end of 1946 to a point where substantial ton- 

nages of ore are e out. m 
ASIA 


Burma.— Reports from the Bawdwin mine, the leading silver pro- 
ducer of Asia in prewar years, indicated tbat substantial output 
would require several years for reestablishing transportation facilities, 
recruiting a labor force, and rebabilitating the mine and surface plant. 


OCEANIA 


Australia.—The decline in gold output of the Commonwealth of 
Australia in progress during tbe war was arrested in 1945, and in 
1946 a substantial increase took place. High costs and labor short- 
ages impeded the revival, however. Although gold-production data 
for New Guinea are not available, this area promises soon to regain 


its prominence as a source of gold. 
3 Frost, A., McIntyre, R. C., Papenfus, E. B., and Weiss, O., The Discovery and Prospecting of a Poten- 


tial Gold Field Near Odendaalsrust in the Orange Free State, Union of South Africa: Jour. Chem. Met. 
and Min. Suc., South Africa, vol. 47, No. 3, September 1946, pp. 107-141. 


Gypsum 


By CHARLES L. HARNESS AND M. G. DOWNEY 


GENERAL SUMMARY 


SERVE reviving construction demands, the gypsum industry 

in the United States produced and imported 7,086,538 short tons 

of gypsum in 1946, a new record. Mine output reached 5,629,398 

tons, nearly equal to the production record of 5,678,302 tons estab- 

lished in 1925. Imports were 1,457,140 tons. The total supply 

was 10 percent above the previous record set in 1926 and 64 percent 
above 1945. 


Salient statistics of the gypsum industry in the United States, 1942—46 


1942 1943 1944 1945 1946 
Active establishments !. ............-...-.. 90 85 77 75 RO 
Crude 1— 
MineG 652.60 sida RES short tons..| 4,697,568 | 3,877,541 3,761,234 | 3,811,723 | 5,629,398 
Imported. . ........................ do.... 304, 460 231, 323 342, 462 508, 762 | 1.457,140 
Apparent supply................. do....| 5,092,028 | 4,108,864 | 4,103,696 | 4,320,485 | 7, 086, 538 
Calcined gypsum produced: 3 
Sort .... 8 3,045,082 | 2,557,730 | 2,363, 143 2, 485,090 | 4, 169, 662 
l...... 8 $16, 403, 068 814, 751, 587 |$13, 841, 399 1$14, 473, 566 |$29, 272, 960 


— — — —— eee | eee 


Gy psum products sold? 
ncalcined uses: 
Short TEEN 1,514,913 | 1,233,727 | 1,056,276 | 1,147,797 | 1,641, 279 
CHL p $3, 533, 607 | $3, 114, 789 | $2, 953, 564 | $3, 432,727 | $5, 105, 789 


Industrial uses: 
Short Long... 142, 705 163, 500 200, 473 157, 796 207, 178 
8 A ĩͥ;Ä] ᷣ v $1, 840, 927 | $2, 258, 981 | $2, 550, 649 | $2, 326, 363 | $3, 160, 988 
u g uses 
OT EE E TNR eee $57, 796, 210 |$53, 722, 762 |$50, 196, 006 854, 389, 504 |$88, 927, 786 
a UO Sos EE IM $63, 170, 744 |$59, 006, 532 |$55, 700, 219 |$60, 148, 594 |$97, 194, 563 
sum and gypsum produc 
imported for consumption $508, 321 $304, 154 $304, 603 $548, 697 | $1, 833, 088 
pon. sete dulci geile $977, 863 $233, 720 $159, 980 | $1, 502, 668 | $1, 065, 248 


! Each mine, plant, or combination mine and plant is counted as 1 establishment. 
1 Excludes aypa gypsum. 
3 Mado from domestic, imported, and byproduct crude gypsum. 


The building industry was profoundly influenced by the Veterans 
Emergency Housing Act, Public Law 388 of the 79th Congress, 
passed May 22, 1946. Under this law the Housing Expediter was 
empowered to control the various types of construction, with prefer- 
ential treatment for veterans of World War Il. Wilson Wyatt, 
Administrator of the National Housing Agency and the first Housing 
Expediter, planned to allocate materials for 1,200,000 residential 
“starts” in 1946, comprising 700,000 conventional houses, 250,000 
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temporary units, and 250,000 permanent prefabricated houses. This 
was to be followed by 900,000 conventional houses and 600,000 pre- 
fabricated houses in 1947. Despite discouraging shortages of labor 
and of nearly all types of the common building materials, 1,003,600 
starts were actually made in 1946. Government construction 
agencies had estimated that total requirements of gypsum board and 
lath, including that for residential use, would be 3,431 million square 
feet during the year. Output was only 8 percent lower. 

Price problems affected the gypsum industry in various ways in 
1946. In the early part of the year there was a severe shortage of 
plaster retarder, which is made from hair, hoofs, and other slaughter- 
house waste, but after meat was decontrolled, the retarder situation 
gradually eased. The prewar sales ratio of lath to board was about 
2:1. However, during the past few years the proportion has been 
reversed, principally owing to two factors: First, under ceiling prices 
wallboard is said to have been a better profit item for the manu- 
facturers, and second, the contractor can erect a house faster and 
cheaper with '"dry-wall" construction, using board, than with 
'wet-wall" construction, using lath and plaster. Consequently, new 
residential construction now uses a great deal more wallboard than 
in former years. Plasterers, however, point out that a plastered wall 
is more permanent and has a more pleasing appearance, and it is 
expected that the prewar lath:board ratio eventually will reassert 
itself. Sheathing output also was very low because of low profit 
margins. Similarly, a shortage of **merchant liner" paper for making 
gypsum board and lath was relieved after the Housing Expediter 
under authority of the Veterans Emergency Housing Act, offer 
premiums to manufacturers of liner paper to encourage production 
of this commodity (Premium Regulation 3, June 1, 1946). 

Contractors holding HH priority ratings (veterans’ residential 
projects) complained during the summer of 1946 that they were 
unable to obtain gypsum board. On September 1, 1946, the Civilian 
Production Administration ordered distributors to set aside 85 percent 
of their board receipts for the veterans’ housing program, and during 
the remainder of 1946 the board supply for this use was reported much 
easier. 

Gypsum cement retarder became rather tight in the summer of 
1946, but later in the year the shortage was relieved. 


DOMESTIC PRODUCTION 
CRUDE PRODUCTION 


Every major producing State showed an increase in 1946 as com- 
pared with the preceding year. The rising availability of labor and 
materials, coupled with a pent-up demand of many years standing, 
combined to stimulate output almost to the record level of 1925. 

Active operations totaled 52, including 21 underground mines, 23 
open quarries, and 8 mine-quarry combinations. 


CALCINED PRODUCTION 


The calcined production in 1946 was obtained from 50 active 
plants distributed through 23 States. Active calcining equipment 1n 
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these plants comprised 195 units, as compared with 176 in 1945. 
The average mill value of calcined gypsum, as reported by producers, 
was $7.02 per short ton, an increase of $1.20 over the 1945 value. 


LONG-TERM TRENDS 
(MOVING 4-QUARTERS TOTALS) 


Figure 1.— Trends of new crude supply, domestic crude mined, and production of calcined gypsum, 
1941-46, by quarters. 


Crude gypsum mined in the United States, 1944-46, by States 


1944 1945 1946 
State 
Active | Short Active] Short Active] Short 2 
mines | tons Value | inines tons Value | mines] tons Value 
Arizona........ „ 1 2 
Arkansas. ..........- 10 107,179] $133. 306 1 120,422| $160, 156 110 212,231] $456,361 
RHIIS a8. 2 2 2 
California 6| 502. 629 799. 882 5 455, 319 967, 507 6| 574, 345 1,315, 699 
Colorado............ 2 3 3 
dO E DUK 214 137, 7730 254, 804 1 120, 587 243,214 2} 199,895} 474. 704 
Wyoming 1 1 2 
Iown................ 5 398. 1430 655,302 5 430. 843 569.964 6| 560.004) 1. 172. 500 
Michigan... L. 4| 552.672 891.965 4| 610.186] R62,028 4/1, 120,070] 2. 171. 979 
Nevada. -- 3| 392. 748 693,107 3| 368,246) 732.253 3| 490,253, 1,164, 083 
New York........... 7 594, 067.1, 128, 821 7| 557, 902,1, 262, 989 7 814,999| 1, 961, 157 
MOZA 1 ” i 2 D 2 
EE 20 515, 075/1, 023, uot 2 477, 595,1, 356, 502 1 584, 755| 1,482, 269 
DEM ——— — a) 216,012| 380,622 2 223.983 317,752 2 301.1230 612,148 
Texas 7 344,038 489, 638 1 407, 640| 511,869 6 771, 633! 1,630, 929 


"i 101, 234 6, 450, m 1 811, 7236, 084, 324 52/5, 620, 308/12, 441, 829 
—————————— ————————————————————————Ó———————H" 
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Calcined gypsum produced in the United States, 1945-46, by districts ! 


1945 1946 
District eae T" 
Short tons Value Value 

New Hampshire, Massachusetts, and Connecticut 50, 102 $394, 764 $1, 228, 340 
Eastern New York, New Jersey, Pennsylvania, Georgia, 

and Florida... dy eG ees 204,075 | 1,551, 450 4, 862, 620 

Western New York... 304, 094 | 1,951, 849 ) 3, 735, 506 

Ohio and Virginia 309, 500 | 1, 961, 566 7 2, 858, 570 

Michigan and Indiana................................. 374,047 | 2,222,934 i 4, 554, 987 

//! E AE 286, 422 1, 467, 605 3, 066, 319 

Kansas and Oklahoma. ee 178, 736 | 1, 164, 396 1, 654, 360 

TORUS oia Mase Sa lc c 8 273,102 | 1, 288, 755 518, 587 3, 291, 439 
Colorado, Wyoming, South Dakota, Montana, and 

JJJöÜÜ ³Ä 8 906. 158 707, 092 150, 638 1, 086, 582 

California and Nevada... 317,354 | 1,763, 155 496, 344 2, 934, 177 


2, 485, 090 | 14, 473, 500 | 4,169, 662 | 29, 272, 960 


1 Made frorn domestic, imported, and byproduct crude gypsum, 


Active calcining plants and equipment in the United States, 1944-46, by States 


1944 1945 1946 
Equipment Equipment Equipment 
State 
Cal- Ca 

0 el Other 3 Other 

Kettles} cal- plants Kettles| cal- 
ciners ! 
California..................- 3 10 4 
OW Binet ees 5 17 4 
Michigan. .................. 4 19 
New York... .......00.....- 7 20 6 
C/ AAA 4 . So 
Ot her States 272 64 23 


! Includes rotary and beehive kilns, grinding-calcining units, and hydrocal cylinders. 

2 Calcining plants in 1944-46: 1 each in Connecticut, Indiana, Massachusetts, Oklahoma, and South 
Dakota; 2 each in Colorado, Kansas, Montana, Nevada, Ohio, Utah, and Virginia. In addition—1944: 
leach in Florida and Vermont, and 2 in New Jersey; 1945: 1 each in Georgia and New Jersey; 1910: 1 each 
in Florida, Georgia, New Hampshire, New Jersey, Pennsylvania, and Wyoming. 


CONSUMPTION AND USES 


Of the products sold, building materials made the largest gains. 
Portland-cement retarder was up 71 percent, base-coat plasters 135, 
and lath 91 percent. Large increases were also noted for the other 
plasters and boards, except sheathing and laminated board. Price 
difficulties inhibited sheathing sales, and demand for laminated board 
declined. 

The market for agricultural gypsum for use on the alkaline soils of 
California and other West Coast States and on the peanut crops of 
the Southeastern States showed a slight increase. 

Industrial plasters were also up. These are used in bedding plate 
glass for polishing, in making molds and patterns for pottery and for 
nonferrous castings, and in numerous miscellaneous applications in 
shop and factory. Dental and orthopedic plasters declined some- 
what. 

Figure 3 correlates sales of lath and other gypsum board with floor 
area of new construction. All showed increases. 
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Industrial plasters 
Uncalcined 


100: $42,575,000 


Industrial plasters 
Uncalcingd 


100» $55,700,219 


Industrial plasters 
Uncalcined 


Industria! plasters 


100: $63,170,744 


Industrie! plasters 
Unceicined 


100. $60,148,594 


FIGURE 2.—Percentage distribution of total sales value, f. 
1942-46, by groups of producta 


reer 


10 0 4 K 


. 
o 


6 LULIONS 


FiGcURE3.—Trends in sales of 
board in terms of componen 
of residential and et ential building, 1929-46. 


lath and wallboard and 


100. $59,096,532 


industrial plasters 
Uncalcined 


| 100* $97,194,563 


o. b. plant, of gypsum products in 1928 and 


other board (includes wallboard, laminated 


d, and sheathing) compared with Dodge Corp. figures on floor area 
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Gypsum products (made from domestic, imported, and byproduct crude gypsum) 
sold or used in the United States, 1945-46, by uses 


1945 1946 
Percent of 
Us Value Value change in— 
Short Short 
tons tons 
Aver- 
Aver- Aver- | Ton- 
Total age Total age | nage E 88 
Uncaleined: 
Portland - cement retarder........ 664, 24781, 502, 689 22. 281, 135, 853082, 949, 860| . 60 +711 +15 
Agricultural gypsum............ 462,217] 1, 715, 982] 3. 71 471. 902 1,855,515; 3. 93 +2 +6 
Other use 21, 333 214, 056] 10.03 33, 524 300, 414 8. 96 4-57 —11 
Total uncalcined uses 1, 147, 797 3, 432, 7277. 1, 641, 279| 5, 105, 789 ＋ 332 
Industrial: 
„ and terra - cotta plas- 

JJ A ate eo aera 20, 317 6. 71 36, 654 284, 716 7.77 +80 +16 
Pots ol VV 30, 807 13. 44 44, 808 627,913] 14.01 +45 +4 
Orthopedic and and dental plasters..| 13,907 29.96| 13,322}  439,471| 32.00 —4| +10 
Other industrial uses 2. 92, 765 14.65| 112,394] 1, 808, 888| 16.09) +21] +410 

Total industrial uses 157, 796| 2, 326, 363. 207, 178| 3, 160, 988 ＋31— 
Building: E 
Cementitious: 

Plasters: 
CCC 640, 276 9. 53/1, 507, 115/16, 088, 863; 10.68} +135) +12 
Sanded...................... 68, 485 6. 26 1¹ 3, 983 864, 579| 7.59 +66 +21 
To mixtng ng pianis 3 10, 938 6. 48 15, 553 121. 857 7. 83 +42 +21 
Gaging DOE „ 88, 800 12. 22] 165, 061 2, 230,931; 13. 52 +86 +11 
Prepared finishes...._........ 6, 663 32. 00 11, 753 445, 864| 37.94 +76 +19 
Insulating e? roof deck SU 35, 300 8. 11 70,956| 623. 8444 8.79) +101 +8 
Other 14, 918 45. 71 21, 326| 1, 190, 5760 58. 83 +43 +22 
Keene's cement. 14, 158 15.38| 32,476 482, 717| 14.86] 4-129 -3 
Total cementitious. ......... 879, 538] 9, 086, 928 1, 938, 223/22, 049, 231|....... ＋120 
p pp rr 

Prefabricated: 

DARD A A 445, 497| 8, 177, 308| 1 13. 64| 865, 682/18, 550, 334| 416.17) 5+91| GEI 
Walltwwrd. lll 1, 023, 537/28, 994, 151) 4 22. 5301, 617, 035/43, 699, 483} 422.99) 54-48 14-2 
Sheathing boerd............... 102, 692| 2, 304, 165| * 22. 90 79,673, 2,021, 691| 426.29) §—24) +15 
Laminated board.............. 125, 222| 4, 002, 216} 4 34. 23 22, 837 792, 560| 437.18} *—82 14-9 
TB. or hec. deeg 104, 943| 1, 824, 736] * 42. 62| 108, 721| 1, 814, 487) * 47. 92 EA 6412 
Total prefabricated.......... 1, 801, 891/45, 302, 5700 2, 503, 948,60, 878, 555| ` 4-F44|....... 
Total building uses. 64, 389, 504|....._.|_...._... 88, 927, eee EE EE 
Grand total value 60, 148, 50% -....|97, 7, 194, 563 S8 leew eed mure cn 


1 Includes una ened gypsum sold for use as filler and rock dust, in brewer’s fixe, color manufacture, and 
for uns 

2 Includes statuary, industrial casting and molding plasters, dead-burned filler, granite polishing, and 
miscellaneous uses. 

3 Includes joint filler, patching and painter’s plaster, and unclassified building plasters. 

4 Average value per "M'aquáre feet. 

5 Percent of change In square footage. 

* A verage value per M square feet of partition tile only. 
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Gypsum board and tile sold or used in the United States, 1942-46, by types 


Lath Wallboard 


1 Per M square feet, f. o. b. producing plant. 

? Includes partition, roof, floor, soffit, shoe, and all other gypsum tiles and planks. 
3 Per M square feet, f. o. b. producing plant, of partition tile only. 

* Reported as area of component board and not of finished product. 


PRICES 


The average value reported for crude gypsum mined was $2.21 per 
short ton ($1.83 in 1945). In the 1946 canvass producers were asked 
to estimate as closely as possible the theoretical market value of their 
material, even though they used it themselves. It is believed that in 
5 years the figures submitted have ranged from bare cost figures 
upward. 

SEO: three-quarters of the gypsum produced in the United States 
is calcined by the producer and does not enter the open market. "The 
remainder is sold largely as portland-cement retarder and agricultural 
gypsum. "The average value for retarder sales in 1946 was $2.60, as 
against $2.26 in 1945, and for agricultural sales $3.93, compared with 
$3.71 in 1945. 

The Bureau of Labor Statistics reported that the average wholesale 
price of base-coat plaster, f. o. b. cars destination, was $13.74 per ton 
in January 1946, rising to $14.28 by December 1946.  Plaster lath on 
a heel MER rose from $18.26 per thousand square feet in January 
to $19.89 in December. The cost of a square yard of installed plaster 
in Washington, D. C., was about $1.50 in 1946. 
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PLANT EXPANSIONS 


The capacity of the sum industry to produce plaster and board 
has not been canvassed since 1941 (see Minerals Yearbook, 1941, 
pp. 1295-1297). In that year 36 board machines were reported 
having a capacity of 13 million square feet of %-inch lath or 11 million 
square feet of %-inch wallboard per 24-hour day, or over 4 billion 
square feet a year. (Needless to say, it is impossible to operate at 100 
percent of capacity over any prolonged period of time.) There has 
been considerable variation in capacity because some plants were 
closed and the output of others increased, and the over-all effect 
seems to have been an increase to at least 4% billion square feet, in 
view of the fact that actual board output was at the annual rate of 4 
billion square feet in the closing months of 1946. Capacity will be 
augmented further in 1947, when five new plants are placed in 
operation. 

National Gypsum Co. is building at Baltimore, Md., a $6,000,000 
plant which will have a capacity of 90 tons of plaster per hour and 
120 feet of board per minute. It will calcine Canadian gypsum and 
make board and plasters. This firm is also spending $1,000,000 to 
rehabilitate its calcining and board plants at Clarence Center, N Y., 
where it got its start 21 years ago,? and $600,000 to expand its lath 
facilities at Niles, Ohio.! The Rotan, Tex., plant, to be completed in 
July 1947, will cost $1,000,000 and expansion of the Savannah, Ga., 
plant, $750,000.! This firm is also doubling capacity of mines and 
plants at Medicine Lodge, Kans.? 

The Standard Gypsum Co., Long Beach, Calif., owned by Henry J. 
Kaiser & Associates, is building a board plant. 

The United States Gypsum Co. was building three plants in 1946- 
47, at Plaster City, Calif.; Sigurd, Utah; and Berkley, Va. The 
Sigurd plant is 135 miles south of Salt Lake City on a 920-acre tract 
purchased in 1936. It will make all types of plaster and standard 
lath, board, and sheathing. The Berkley plant, near Norfolk, will 
cost $670,000 and have a daily capacity of 350,000 square feet of 
Finch sum board.’ | 

The effect of these new plants and rehabilitation of old ones 
probably will not be felt until the latter part of 1947, or possibly not 
until 1948, as the bottleneck in paper liner is not expected to ease until 
late in 1947. 

A new plaster producer, the Gulf States Gypsum Co., Houston, 
Tex., shipped its first car of wall plaster in November 1946. The 
plant is 4% miles south of Hockley, Tex., and has two kettles with a 
total capacity of 200 tons of plaster daily.* | 

ong the new plants beginning production in 1946 was the plaster 
mill of the Union Plaster Co., at Phoenix, Ariz Raw gypsum from 
the deposit at Winkleman, near Phoenix, is used.” The Arizona 

Rock Products, vol. 50, No. 3, March 1947, p. 62. 

? Pit and Quarry, vol. 39, No. 6, December 1048, p. 56. 

! Rock Products, vol. 50, No. 3, March 1947, p. 63. 

1 Engineering and Mining Journal, vol. 148, No. 1, January 1947, p. 120. 
5 Rock Products, vol. 49, No. 10, October 1946, p. 65. 


* Rock Products, vol. 50, No. 1, January 1947, p. 85. 
T Rock Products, vol. 49, No. 11, November 1946, p. 56. Pit and Quarry, vol. 39, No. 6, December 1946, p. 
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Gypsum Corp., of Phoenix, also opened a new mine at Winkleman, 
Ariz 


Stripping has exposed a 25-foot thick gypsum deposit on property 
of the Certain-teed Products Corp., near Fort Dodge, Iowa. The 
deposit is believed to extend over 80 acres and to comprise 6 million 
tons of gypsum.* 


TECHNOLOGIC DEVELOPMENTS 


A new commercial type of gypsum plaster—alpha gypsum—hereto- 
fore isolated only in the laboratory, was described and recommended 
for molds and patterns? The new material has low setting expansion, 
low water: plaster ratio, and & period of plasticity sufficient for 
trimming; molds made from it have dimensional stability during long 
storage. 

Gypsum board lends itself easily to prefabricated construction, as 
it is resilient, nailable, and easily cut. It is reported that it is used in 
prefabricated steel houses.” 

The labor shortage accentuated the trend toward mechanization of 
gypsum mines. Notable were the use of caterpillar-mounted loading 
machines with battery-operated, rubber-tired shuttle cars, and de- 
tachable steel and carboloy bits for drilling strata of varying hardness.!! 


ALABASTER 


Alabaster mining was well under way again in 1946; and, according 
to incomplete returns, thé following firms and persons offered com- 
mercial-grade alabaster in 1946: Alabaster Co. of America, Liver- 
more, Colo.; Pioneer American Alabaster Co., Fort Collins, Colo.; 
J. Evan Roberts, Livermore, Colo.; and Elza Owen, La Junta, Colo. 

According to a release by the Alabaster Co. of America: 


The stone can be cut with the ordinary hand saw or hack saw. The hand saw, 
of course, must be sharpened often. Carborundum cutoff saws used in a power 
saw head are ideal for cutting small slabs for flat work * * Turning may 
be done on wood or metal lathes with either wood or metal cutting tools or any 
combination of them. The stone is best held in place on the Jathe by a machine 
chuck, which may be either the three- or four-jaw type, independent or universal 
+ * . The articles may be dressed with emery cloth and finished with wet 
or dry sandpaper, and during sanding, the surface should be kept wet * . 
The stone is best polished on a buff wheel with abrasives such as those used on 
brass and silver. 

The miners generally use care in mining alabaster. A typical 
method is channeling and wedging, supplemented by hydraulic lifts 
for breaking out sections of stone. When a new opening is started on 
a ledge, slow, coarse black powder may be used, and the inevitable 
fractured material is discarded. 

_ From alabaster, artisans make attractive lamps, urns, vases, bowls, 
Jars, pen stands, and numerous other useful items and novelties. 
‘OR KEN: nd Lame, C. M., Plastergu MG h 
u D . NI U » WM : H e 
„ » Nn EE Tbe SEN ypsum Cements for the Ceramic Industry: Am. Ceram. 
1% Steel, vol. 119, No. 17, Oct. 21, 1946 


P. 76. 
11 Cushing, E. R., Gypsum Mine Nee e Rock Products, vol. 49, No. 7, July 1946, pp. 68-70 and 
106-110, and No. 8, August 1946, pp. 92-97. 
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FOREIGN TRADE ? 


Of the 1,429,057 short tons of gypsum and anhydrite imported 
from Canada, 695,409 tons were landed in the New York customs 
district, 210,457 in the Georgia district, 118,162 in the Philadelphia 
district, 114,843 in the Massachusetts district, and 107,356 in the 
Maine and New Hampshire district. The remainder was brought in 
through the Florida, Virginia, Connecticut, Puerto Rico, Maryland, 
and Buffalo districts. 


Gypsum and gypsum products imported for consumption in the United States, 


1942-46 
Crude (includ- Keene’s 
ing anhydrite) Ground Calcined cement ood dd 
— — P A man f Total 
ki Ss value 
Short Short Short Short fac- | tures, 
tons Value tons Value tons Value t DUE Value | tures! | n. e. s. 


—— —— — | MM À—À V. iba] co | —ÀÀ— — 


394, 460| $478, 144) 1,048] $20, 427 309| 28. 205 20 $484 $227 $834] $508, 321 
231,323} 275, 503 958| 18, 902 73| 1,950 16 392] 1,064] 6,343) 304,154 
342, 462} 382, 533 376} 6,965 7 2, 653 4 120 318| 2, 014] 394, 603 
508. 762] 525, 066 Zl} 4,545 e 409] 16,378) 548. 697 
1, 457, 1401, 621, 666 354] 7. 308 255 6. 918 162| 3, 686 119, 837| 73, 57301. 833, 088 


Includes imports of jet manufactures, which are believed to be negligible. 


Crude gypsum (including anhydrite) imported for consumption in the United 
States, 1944-46, by countries 


Country 
Value 

RT TEEN $1, 559, 544 
China 22Jj3 ↄ ↄ RA PEA A ee eke (1) 34 
Dominican Republic.................. 42, 005 
India and Dependencies.............. ees 
0 MT 9, 120 
Newfoundland and Labrador.........|. .. 10, 963 

382, 533 | 508,762 1, 621, 666 


Les than 1 ton. 


Gypsum and gypsum products exported from the United States, 1942-46 


E Calcined ected | E 
manu- Total 
factures value 
n. e. S. 


Square 


feet Value 
39, 489, 186 | $772, 989 | $105, 547 $977, 863 
2, 953, 173 84,163 78, 923 283, 720 
7, 236, 665 180, 021 125, 210 489, 080 


31, 835, 980 |1,017,677 | 217,229 | 1, 502. 668 
12, 405, 583 | 417,750 | 247,179 | 1, 065, 248 


u Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 
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WORLD REVIEW 


Global construction drew heavily on the gypsum industry of nearly 
every civilized region in 1946. Many deposits closed during the war 
ears were reopened and new ones prospected. The United States 
has been the country of greatest production for some years, followed 
by the United Kingdom, Canada, Soviet Russia, and France, in 
approximately that order. 


World production of gypsum, 1939-46, by countries, in metric tons ! 
[Compiled by P. Roberts] 


Country | 1939 - 1940 1941 1912 1943 1944 1945 1946 
Algeria -...-..... ; (3) (?) 23. 37. 23. 720 17.920 (2) (2) (3) 
Anglo-Egyptian Sudan o dE 748 1. 558 3. 641 (4) 2. 106 3, 063 
Argentina? ) 58,190| 73, 851 88,076) 88. 688  87,461| 106,300] () (2) 
Australia: 

New South Wales....... 7,345 11,010 23, 458 19. 564 38, 862 20, 540 23.137 (3) 

South Australia.......... 147, 206] 155.901| 115,323 58, 124 40, 157 47, 204 66, 6^: 91.878 

Victoria 11. 966 1,231 16,013 v. 130 9,073 8,717 11,755 15. 184 

Western Australia 14, 570 13, 229 9, 660 2, 921 950 3, 662 7,349 15, 506 
Belgian Congo..............]......... ^00 2, 533 2.91, Guy eec xr omes: uetus EE 
Brazil ............ DEI Q) 4 45, 000 (3) (2) (2) (2) (2) (1) 
Canada.................... 1,390, 183|1, 397. 778|1, 415. 600 723, 137| 390,833] 486. 571] 753, 615181, 663, 511 
A a dete 22. 209 25, RAS 23,125 28,02 32, 593 33, 909 (3) (2) 
COMA asustar dey 5. 4000 37, 100 37.100| 37. % (3) (2) (2) (2) 
Cuba s 6.270] 12.00 12,000 4, 300 3, 200 10. 000 10. 400 14,300 
Cyprus (exports) 5, 548 1, 625 180 273 134 3, 492 2, 608 15, 464 
Dominican Republic (ex- 

DOPUS GEN E 3. 040 916 2, 146 3, 258 10, 974 
A y A A 700,146] 169,723] 130,942 118,931| 91, 8&1] 106,299] 95, 565 78, 316 
TEE 16,168} 21,662} 24. 660 16,567) 21,453) 21,3944 23, 400 a 
Eran O ees aad eect (2) (2) (2) 840,030) 722. 217 703,412| 244,000} 448, 950 
Greece. 15, 219 (2) (2) (2) (2) (2) (2) 

Indiis: 222. dietas. See 69,786) 79, 2577 53, 910  64,386| 83.587} 85,049] 92, 229 (3) 
Ae 8 EENG 3, 000 720 (2) (2) () 
III!!! 8 69, 545 34.879 (3) (2) (3) (1) (2) (2) 
A/! 433, 145 454, 662) 328,445 (2) (2) (3) (2) (2) 
anan LEE E 164, 775] 175,402, 208,149) 186, 584] 156,571] 123,833 83, 421 (3) 
e: ace n osu ces vi ee 2 (2) (2) (3) 40 254 159 421 
New: Caledonia Saen okt niuda (2) 3, ..-... -| 724,000) 16. 800 16,692 8, 030 6,750 
Palestine................... 4, 524 4, 403 4, 841 8, 118 5, 990 7,428 7, 542 a 
FTC! A 8 15, 655 21, 478 22, 472 19, 514 20, 326 25, 070 37, 998 49, 582 
Portugal —ꝛ- (3) (2) (2) (2) 4,367 „ (2) 
Rumania 16. 747 25, 031 69. 590 33, 650 44.014 (2) (2) (2) 
Spain FFF 5 37. 507 73, 291 09, 889 40, 569 (2) 
Spanish Morocco. .......... (3) (3) (?) (2) 3, 300 (3) 6 (2) 
Sweden... — 102 13] ON (2) 7400 ( ( (2) 
Switzerland. ............... 38,000} 30,000) 35, 000 38. 000 42,000] 46,000] 97,000 68, 000 
IC si alos noia (2) (2) 1.000 — 5,000 E Wu (2) (2) 1, 200 
Union of South A frica (sales). . 40, 782 46, 202 48, 326 50, 823 47, 008 97, 126 62, 321 (2) 
U.S.S.R.:! Lat via 245, 035 (2) (2) (3) (2) (2) (3) (2) 
United Kingdom: 

Great Britain . 11,042, 76011, 032, 275|1, i 90011, T. 61311, 389. 9141, SN 485 J, 347, is 1, 715, 060 

Northern Ireland. (3) 248 (2) 
United States. 2, 927, 23113, 355. 672 1, 3h 06214. 281 54013, 517 62813, ii 11613, 457, 919 5. 106. 877 


—— . — 1 — — —— — — — E —ä— ——- 


Total (estimate) ? ... 8. 031, 0007, 935, 000,8, 958, mee 548, 000|7, 400, 000) 7, 207, 00017, 070, 000 10, 319, 000 
E ——— — EI DEES 


! In addition to the countries listed gypsum fs produced in Austria, Ethiopia, French Morocco, Ger- 
many, Luxembourg, Mexico, Poland, ‘Tunisia, U. S. S. R. (other than Latv iu), and Yugoslavia, but pro- 
duction data are not available. 

! Data not available; estimate included in total. 

3 Rail and river shipme nts. 

* Production of one company only. 

Sales. 

ro SE areas designated as Free China during period of Japanese occupation. 

e 
5 Preliminary. 
* Excludes estimates for countries listed in footnote 1. 
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Canada.—Sales of raw gypsum in 1946, as reported by the Domin- 
ion Bureau of Statistics, were 1,833, 717 short tons. United States 
imports of Canadian gypsum for consumption were 1,429,057 short 
tons valued at $1,559,544. 

Adequate shippin was available in 1946 to carry record loads of 
gypsum from Nova Scotia to board and plaster plants on the Atlantic 
seaboard of the United States. Quarrying operations in Nova 
Scotia were reviewed by McFarland.“ Gypsum, Lime & Alabastine 
Canada, Ltd., of Toronto, announced plans for improving its Montreal 
plant.“ 

2 McFarland, J. W. y Quarryi ing Gypsum in Nova Scotia: Explosives Eng., vol. 25, No. 1, January-Feb- 


ruary 1947, pp. 20-21, 
M Rock Products, ei 50, No. 1, January 1947, p. 85. 
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GENERAL SUMMARY 


RODUCTION of iron ore in 1946 dropped to about four-fifths of 
p the 1945 level largely as & result of strikes at iron and coal mines, 
steel plants, and in Lake Superior shipping. The strikes affect- 
ing iron-ore production occurred at the critical time of the year, when 
the Lake shipping season is usually getting under way. Conse- 
quently, production in March was about one-third the March 1945 
level, and during April 1946 production amounted to only 2.2 million 
tons, compared with 8.2 million tons during April 1945, and con- 
sumers had to rely heavily on stocks at consuming plants and lower 
lake ports. Fortunately, however, stocks of iron ore at consuming 
plants considerably exceeded those of the previous year, and at no 
time were furnaces obliged to shut down for lack of iron ore. On 
May 1, 1946, the date when iron-ore stocks are normally lowest, the 
available tonnage was 40 percent higher than on the same date in 
1945. All producing districts reported a drop in iron-ore output dur- 
ing 1946, but the resulting decrease in production from the Birming- 
ham area was much less than in others. Consequently, the Birming- 
ham district produced 8 percent of the United States total of usable 
ore during 1946, compared with 7 percent in 1945; output continued 
virtually unchanged. Several important mines in that area con- 
tinued producing when many in other areas were strikebound. The 
Lake Superior district accounted for 15,000,000 of the 18,000,000-ton 
decline during the Jon and produced 84 percent of the total domestic 
Iron ore, compared with 85 percent in 1945. 
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Canada.—Sales of raw gypsum in 1946, as reported by the Domin- 
ion Bureau of Statistics, were 1,833,717 short tons. United States 
imports of Canadian gypsum for consumption were 1,429,057 short 
tons valued at $1,559,544. 

Adequate shippin was available in 1946 to carry record loads of 
gypsum from Nova Sotia to board and plaster plants on the Atlantic 
seaboard of the United States. Quarrying operations in Nova 
Scotia were reviewed by McFarland.” Gypsum, Lime & Alabastine 
Canada, Ltd., of Toronto, announced plans for improving its Montreal 
Plant.“ 

13 McFarland, J. W., Quarrying Gypsum in Nova Scotia: Explosives Eng., vol. 25, No. 1, January-Feb- 


runry 1947, pp. 20-21, 20. 
14 Rock Products, vol, 50, No. 1, January 1947, p. 85. 
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Iron-ore imports continued to increase during 1946, with most of 
the net receipts: originating in Chile, Cuba, and Sweden. Canada, 
although supplying more iron ore to the United States than any other 
country, was more than compensated by receipts from the United 
States. The Steep Rock mine, on the Atikokan range, Ontario, now 
supplies most of the imports of Canadian ore for United States con- 
sumption, but much of the Canadian iron and steel industry is de- 
pendent on receipts of iron ore from the United States. 

The bulk of the imported ore during 1946 was consumed in blast 
furnaces at Sparrows Point, Md., but important shipments were made 
to eastern Ohio, the Buffalo, N. Y., district, and furnaces in eastern 
Pennsylvania. Canadian ore was also used in Michigan and West 
Virginia blast furnaces. 


PRODUCTION AND SHIPMENTS 


Domestic iron-ore mines produced crude ore totaling 84,194,481 
gross tons and shipped 83,985,686 tons in 1946, decreases of 21 percent 
in both cases from 1945. Of the 1946 shipments, 36 percent was sent 
to beneficiating plants and 64 percent went direct to consumers, as in 
1945. From the crude ore shipped to beneficiating plants, 13,799,046 
tons of concentrates and 2,522,698 tons of sinter were produced. In 
addition, 506,903 tons of byproduct ore in the form of cinder and 
sinter were produced by the pyrites industry during the year. In all, 
70,843,113 gross tons of SÉ n ore were produced at mines and 
mills in 1946. Of this quantity, 54,014,466 tons were suitable for con- 
sumption as mined without requiring further treatment in the form of 
concentration. The output in 1946 came from 191 mines, of which 
19 mined over 1,000,000 tons of crude ore each. In addition to the 
mines, one plant, treating tailings produced in previous years, con- 
tributed toward the total output of usable ore. Minnesota, with 
49,290,807 tons, supplied 70 percent of the usable ore, as in 1945, and 
Michigan, with 8,688,604 tons, or 12 percent, was the second largest 
producer. These two States and Wisconsin, with 1,062,743 tons or 
2 percent, constitute the Lake Superior region, which supplied 84 
percent of domestic output. About three-fourths of the iron ore 
mined in 1945 and 1946 came from open-pit mines. 

Shipments of usable ore from mines totaled 70,090,410 gross tons in 
1946; of this quantity, 53,901,452 tons (77 percent) were direct- 
shipping ore for use in iron and steel furnaces. Total shipments also 
include 9,478 tons of ore for cement manufacture, 9,167 tons for paint, 
and 14,041 tons for miscellancous purposes. Shipments of byproduct 
ore for use in iron and stcel included in the total shipments amounted 
to 596,358 tons in 1946, valued at $2,787,305. 
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TONS 


MILLIONS OF GROSS 
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1930 


FIGURE 1.—Trends in production of iron ore in the United States, 1880-1946. 


Crude iron ore mined in the United States, 1945-46, by States and mining methods, 


in gross tons 


1945 
Under- 
ground Total 
5,704, 605 | 8, 256, 115 
3 280, 573 
„ 117 
8 1, 352, 060 
11, 301, 346 11, 865, 624 
4, 194,928 | 72, 217, 853 
„ 257, 591 
5 6, 196 
855,470 | — 855,470 
{is 346, 612 |1 L6, 830, 296 
5 4,1 
„„ 471,014 
5 1, 931, 749 


1946 
Open pit | Onder | Total 

2, 258, 405 5, 708, 318 7, 966, 723 
340, 491 |............ 940, 491 
340 340 
1, 303, 395 |...........- 1, 303, 395 
811, 628 7, 945, 174 8, 756, 802 
907, 909 2, 287, 096 57, 195, 006 
381, 072 |............ 381, 072 
3,299 |...........- 3, 299 
EE EE 831, 522 831, 522 
2, 432, 276 iin 4, 313, 506 
108, 00 . 103,001 
1, 317, 17 1, 317, 178 

e 1, 062, 743 1, 7 
EE 619, 317 619, 317 


— — — — — ti eS | Ree —— || CUE 


78, 935, 218 27. 377, 181 |106, 312, 399 | 63, 859, 082 | 20, 835, 809 | 84, 194, 481 


— — — 
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Crude iron ore shipped from mines in the United States, 1945-46, by States and 
disposition, in gross tons 


1945 1946 


State 
Direct to [To benefici- 


Direct to [To benefici- 
consumers |ation plants Total 


Total consumers jation plants 


Alabama. occ 3,514, 475 7, 976, 028 
Califonia... LL... 15, ZA, 141 
Colorado 117. 117] 3400 340 
GC 222 1, 303, 395 1, 308, 305 
Michigaee n 11, 816, 671 T 8, 449, 102 99, 552 B, 548, 654 
Minnesota..... 3 baste cen 47, 127, 414 302, 37, 537, 956 | 19, 808, 661 57, 346, 617 
lk 4. 000 536 380, 536 381, 072 
Nevada.. 6, 198 a Wis 3, 209 
New Jersey 656, 843 791, 237 
New Mesieese‚e‚e‚ 359 389d ⅛ ?;1ĩ¾q 
New York. kg 
¿ri el 6, 701, 524 6, 825, 664 |4........... 4, 196, 904 4, 259, 840 
et Dir // ⁊ ͤ — X100 V DEER 
C’! 102, 000 102, 941 
¡E oie eh K --2-.-..:....] 1,925,572 | 1,321,334 |............ ], 321, 334 
Wisennsin....................] 1,295,647 |...........- 1, 097, 471 |............ 1, 097, 471 
Wyoming 606, 05 606 619, 317 |............ 619, 317 


—Á——— EA een ee E | ——M—MÓ M 


67, 994, 160 | 38, 544, 776 | 106, 538, 936 | 53, 906, 320 | 30,077,366 | 83, 985, 686 


Iron ore mined in the United States, 1945—40, by mining districts and varieties, in 
gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


New 
Lake Adiron- 
Variety of ore Superior x S Ing- ae dack and |} roes ong Other Total 
district 8 Cornwall ° York 


— — — — . — 


— — — — — — — — — ANE 


Crude ore 
Hematite. .......- 85, 451,692 | 5, 704, 60ẽ — tn 1, 004, 942 | 92, 161, 239 
Brown ore 716, 700 | 1, 435, 5d 2, 245, 400 4, 397. 650 
Mei caeteeesane 6, 820, 177 855, 470 | 2, 077, 064 9. 752, 711 
ben ¾ ꝗ — 799 
85, 451, 692 | 6, 421, 305 | 1, 435, 550 | 6, 820, 177 855, 470 | 5, 328, 205 | 106, 312, 300 
Iron ore: „„ ee eg -I3 
Hematite.........- 74, 821, 045 | 5, 612, 9·2ů22 800,681 | 81, 204, 688 
Brown ore 144, 77700 EE 506, 121 942, 910 
Magnet ite 3, 185, 402 430, 308 2, 005, 100 5, 620, 810 
AarboDdté. ...... ³ ERR rre. 8 545 545 
74, 821, 045 | 5,757, 006 292, 745 | 3,185,402 430,308 | 3,372, 447 | 87,858, 953 
— oS Oe E, SE, 
1946 
Crude ore: 
Hemat ite 67,014, 550 | 5. 782, 8. 2. ee 1, 329,655 | 74, 127, 009 
Brown ore 263, 1, 247,900 |... [et oum 2, 087, 574 3, 598, 474 
Meile AA IA 4, 301, 187 831,522 | 1, 75 6, 468, 194 
o ⁵ ↄ M 8 
67, 014, 550 | 6,045, 894 | 1,247, 900 | 4, 301, 187 831, 522 | 4, 753,428 | 84, 194, 481 
Ze SE Se EE 
Se 1, 104,271 | 65,728,172 
ematite......... 50, 042, 164 | 5, 581, 74ꝶ 77... , 104, ,728, 
Brown oe... 52, 991 Soo i 365, 531 686, 402 
M EE GE, EE DE 2,175,200 | 417,529 | 1,328,167 | A 920, 986 
ar f A PS CCC 


—— —— U—)ꝗ˙eͤ!⸗ñ1»„ũ24hk*. . — |—— —M— 


50, 042, 154 | 5,634,738 | 267,880 | 2,175,290 | 417,529 | 2,798,619 | 70,336, 210 
—— — ... E WEE ——! —— 8 g 
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Iron ore produced in the United States, 1945-46, by States and varieties, 
in gross tons 
{Exclusive of ore containing 5 percent or more manganese] 


State 
Brown | Magne- Brown | Magne- 
Hematite ore Hematite ore tite Total 

Alabama. ..........| 5,612,962) 435, 600. 5, 581, 747| 373, 451|.......... 5, 955, 198 
Califormía..........| 141, 823. 66,786] 208,009|  325,491|........ 7,692 333, 183 
Colorado 117 117] 340000 340 

TÍA occ .. 276, 0500 276, 0500 284, 614. 284, 614 
Michigan.. II, 882, 493 I, 832, 493| 8, 688, 6044 8, 688, 604 
Minnesota.. 61, 620, 33777 37 49, 290, 80 49, 290, 807 
Missouri..........- 109, 330 4, 000 530 155, 688 
Nevada D ꝙ m2. 6. 199 6. 1900 3, 299 3, 299 
New Jerez 308} 130, 30088 417, 529 417, 529 
SE E EE A "X j e UG DER 6 KSE? 
New York .........| 2392| .......| lies z 1 2, UE 
Pennsylvania 3 us ip 2,186,104 

Decio A Y a o ꝗ ⁵ ͥ PPP E 
South Dakota......]..........- 4,1602]... r GE, AA 
Texas. | 1,014| 216, 2233. 20, 517777. 21, 608 
Utans 1, 931, 749 1, 981, 749 1. 317, 1760 1, 317, 176 
Wisconsin.. .I, 368, 21 [ LL 368. 215 1, 062, 743J7J .. 2-8 1. 062, 743 
Wyoming 606. 00 .. 606, 005 619, 3177777 619, 317 
65, 728, 172; 686. 402] 3, 920, 986, 70, 336, 210 

Byproduet ore: 3 

Michigan.......]] | td |  qt........-.- 

Delaware..... 
Tennessee pn aam seems ces 506, 903 
Virginia 


Grand total.. 81, 294, 688 942,910) 5,620, 810| ! 88, 376, 393| 65, 728, 172| 686, 402. 3, 920, 986 270, 843, 113 


! Includes 545 tons of carbonate ore. 3 Includes 650 tons of carbonate ore. 
! Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 
Shipments of iron ore in the United States in 1946, by States and uses, 
in gross tons 
[Exclusive of ore containing 5 percent or more manganese] 


Iron and steel Total 
State Co- | Paint | celia 
Direct ment | nne Gross 
Concen- neous 
shipping | Sinter t Leute tons Value 
ore 
Mined ore: 
Alabama. 4, 461, 553 1. 102, 017 430, 20 -| 5,993, 800317, 458, 206 
California. .............. JJ 6,921] 226, 062 (2) 
Colorado )))!!! ĩ AO A E 340 (2) 
Üeorpid O O —ͤl. 284.6144. DEE 284, 614 613,745 
Michigan 8. 446,071]... ..... 21,354 | ces AAA A 8, 477, 425| 28, 297, 890 
Minnesota 37, 537, 956 96, 350|11, 421, 03444 49, 055, 340/142, 049, 316 
Missouri 5 155, 814]. ......|....... 4860 156,350 2) 
Ne vad aa. K o? ect ee o nol PRESA 8 3, 299 1) 
New Jersey 134, 391144 275, 672 > SCH EN 1 9 i z is 419, 274] 3,052,831 
New Vork 60, 056 { , 981) 2, 521) - 
Pennsylvania. ..... n, 329, 425)  412,8874 " .. 00 ( 6 1, 817, 968 13, 257, 927 
ei AIN ⁵—æ³u .! / DS EE eles 
Tess v 941|.......... 20.612]..—  — TE IEA 21, 458 (1?) 
E oe cob EE 3, 320, 86 ð ͤ te bon 171144. 1, 321, 334] 1, 372, 109 
Wisconsin. ..........-..- rS ru Mec HR mE cU. eee 1, 097, 471 (2) 
Wyoming..............- I ]²“ꝛͥU E, ã = A, APA 619, 317 (2) 
Un distribute 277 ã ⁵òùͤ d w 8 2 6, 117, 009 
53, 901, 4520 2, 527, 702/13, 032, 122| 9, 478 9, 167 14. 041069, 494, 052/212, 219, 122 
Byproduct ore: 1 
CN kv WEEN 

Tennessee | EE // ĩ ß 8 596, 358 2. 787, 305 
Virginia 

Orand total 53, 901, 452 3, 124, 150/13, 032, 122 9,478 | 9, 167 14. 041070, 090, 410 215, 006, 427 


! Exclusive of sinter produced at consuming plants. Ae 
SG that IDA nor be Shown separately are combined as “Undistributed. 

'irrinia included wi ew York. i 
‘Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 


608 MINERALS YEARBOOK, 1946 


PRINCIPAL MINES 


In this discussion, the size of a mine is determined by the quantity 
of crude ore excavated. Consequently, mines providing low-grade 
ores that require concentration will be comparable in size to mines 
producing similar quantities of direct-shipping ore. Nineteen mines, 
each yielding more than 1,000,000 gross tons of crude ore, produced 
48 percent of the United States output in 1946. Of these producers, 
13 were in Minnesota, 4 in Alabama, 1 in New York, and 1 in Penn- 
sylvania; 13 were open-pit operations, 4 underground, and 2 combi- 
nation mines. Except for two mines that produce magnetite, all the 
million-ton mines produced hematite in 1946. In 1945, 28 mines, 
producing more than 1,000,000 tons of ore each, produced 56 percent 
of the United States output. 

There were 26 mines in 1946 that produced between 500,000 and 
1,000,000 tons of crude ore each. These mines produced one-fifth of 
the United States total of crude ore, and two-thirds was obtained 
from mines with production of over half a million tons of crude ore. 
These mines are listed in detail in the following table. 


Iron-ore mines in the United States in 1946, by size of crude output 


Production (eroas 
Nearest Range or Minin tons 
Name of mine State town district metho 
Crude ore| Usable ore 
Hull-Rust-Burt- | Minnesota.. Hibbing..... Mesabl...... Open pit...... 13, 030, 373| 12, 903, 655 
Sellers-Penobscott. 
Rouchleau-M ose. ...|. ....do......... Virginia. do do 3, 703, 
Mountain Iron 4a PB) ⅛ ͤͤl GE TEE 8, 168, 621 
Hill Annen do.........| Calumet. d0.:2 cs PA. |: Lus ss 1, 672, 593 
Spruc ee .]..... do Eveleth.....|..... do....... Combined.... 1, 439, 992 
Mahon ing de Hibbing. do Open pit 1. 385, 326 
Cornwall............ Pennsylvania | Lebanon ...| Cornwall... Combined 1, 260, 107 
New Bed-Harmony | New York....| Mineville...| Adirondack.| Underground . pom 
and Old Bed. 
Muscoda............ Alabama...... Bessemer. ..|B 1 x ming do — 13, 710, 846 
am. 
Wenona gn ... O + (AAA & ioxiz002. 221.222 (2) 
Gross Marble........ Minnesota....| Mnarble......| Mesabi...... Open pit...... 651, 849 
Mississippi.. ........]....- do... Keewatin. 1... doo do. oux 823, 650 
MacIntyre...........|] New York ...| Tahawus....| Adirondack S 453, 357 
Iebkouoda Alabama. Bessemer....| B A rming- | Underground . (2 
am. 
PING AAA E EE E, ] A | donis do. — 1, 100, 942 
Embarrass........... Minnesota....| Diwabik....| Mesabl...... Open pit 1, 083, 871 
Eee De S Chisholm. ..|..-..do.......].....do......... 1, 054, 666 
Hill-Trumbull.......|..... do.........| Marble. do do 590, 040 
Canist eo do.........| Coleraine....]..... do do 547, 398 
Susqueh anna o eus Hibbing. FFW 971. 783 
Morrison-Lewis- - do.........| Coleraine.. .|.....do.......].....do......... 717, 951 
Walker. 
Hodge Mining Co..] Georgia... Taylorsville.| C hatta dg. co 201, 713 
nooga. 
Missabe Mountain..| Minnesota. ...| Virginia..... Mesabi......|.....do......... 893, 451 
Montreal............ Wisconsin..... Montreal.. . Gogebic.....| Underground. 857, 227 
Wabigon............. Minnesota Buhl........ Mesabi...... Open pit...... 691, 614 
Iron Mountain...... Utah... e Cedar City.. Iron Moun- |..... do-....---- 784, 035 
ain. 
S! Minnesota. ...| Nashwauk..| Mesabi.....]..... do... 388, 832 
North Harrison do Cooley. .....]..... do sua edo 269, 681 
Holman-Brown......|..... do. s Taconite... ]..... a Co D » 434, 535 
Buckeye.............]..... do......... Sand Rap- |..... do do 414. 141 
8. 
Hase walle Nos. 5 | Alabama Russellville | Russellville | Open pit...... 101, 053 
an A 


Includes Ishkooda and Wenonah, 
? Included with Muscoda. 
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Iron-ore mines in the United States in 1946, by size of crude output —Con. 


EEN dees 
Nearest Range or Mining ns 
Name of mine Btate town district method 
Crude ore| Usable ore 
Prindle.............. Minnesota.. Virginia..... Mesnbi Open pit 558. 730 
Morris do.........| Hibbing.....]..... . dd 652, 572 
Draper Annen do. ocu Greenway |..... e EDEN NEUES DENEN 456, 
p. 

Beranton.............]...-. do.........| Hibbing.....|.....do...... do 630, 121 
Webb... insu DDD2...-.[.....do.......]|.....do.. ....| Combined 598, 
Sunrise A 0 uses Sunrise. . . Hartville....| Underground. 619, 317 
Danube Minnesota Bovey...... Mesabi Open pit...... 
Portsmouth Group do- Crosby Cuyuna.....|..... do... 515, 657 
Goo. DEER do. chic Cooley...... Mesabi......|.....do......... 214, 867 
Scranton-South Rust |..... do.........] Hibbing.....].....do.......]..... d... os 567, 378 
Bennett. do......... Keewatin o EE 4 519, 579 
Argonng do.........| Nashwauk % e en , 382 
Godfrey. ............]..... 40 Chisholm. ..|..... do.......| Underground. 535, 106 
Columbia............|..... do......... Virginia. do Open pit 511, 293 
Output of 45 mines producing more than 500,000 tons crude ore enen 49, 368, 534 
Output of 16 mines producing 400,000 to 500,000 tons crude ore each................. 5, 666, 200 
Output of 18 mines producing 300,000 to 400,000 tons crude ore each................. 5, 321, 139 
Output of 27 mines producing 200,000 to 300,000 tons crude ore each................. b, 730, 443 
Output of 25 mines producing 100,000 to 200,000 tons crude ore each 2, 735, 388 
Output of 17 mines producing 50,000 to 100,000 tons crude ore each 1, 002, 380 
Output of 43 mines producing under 50,000 tons crude ore ea 404, 930 
Output from reprocessed tailings (1 plant ĩꝛꝛʒꝛꝛopÿ 107, 196 

Grand total of United States (191 mines and 1 reprocessing plant) 84, 194, 481| 70, 336, 210 


Domestic sintering plants in 1946 used 8,066,427 gross tons of iron 
ore, 4,031,125 tons flue dust, 627,907 tons pyrites cinder, and 171,097 
tons of mill cinder and roll scale to produce 11,818,777 tons of sinter — 
& conversion yield of 92 percent. 

Sinter production in 1946 came from plants at mines, blast-furnace 
lants, and custom mills. Of the sinter produced in the United 
tates in 1946, 21 percent was made at mine plants in 4 States, and 

79 percent was produced at blast-furnace plants and custom mills 
in 12 States. ' 


Production and consumption of sinter in the United States in 1946, by States, 
in gross tons 


Sinter consumed 
Sinter pro- 
State 
duced | In blast fur- In steel fur» 
naces naces 

PSU sie rs ed ie he 8 1,251,318 | 1, 436, 841 54, 979 
Sue... 8 
%% ³ĩ˙ o nen ³Ü¹6mm dd y oa 580, 794 586, 2415 
e e eee 110, 4 O sees ----- 

na co I C ARE cng AE 539, 768 538; 803 63 
Indlus EC 718, 553 634, 441 71, 632 
Marylànd. EE , SEN 41185 

Kentucky NN | 400, 685 | 443,94 ] SE 

EE ek ml mal 50 680 

mnsso tt. „! tes 
Nd DEE EE 1, 656, 549 693, 246 44, 416 
DH toc E p RI M d 3, 001, 703 2, 982, 788 278, 631 
Pennsylvania. ) ⁰y⁰•é“7 ⁰ M NANI Hep. 3, 196, 067 3, 016, 977 145, 317 


11, 818, 777 10, 569, 202 687, 179 
ge 


610 MINERALS YEARBOOK, 1946 


REVIEW OF LAKE SUPERIOR DISTRICT 


Production and Shipments.—Production of iron ore from mines 
and mills in the Lake Superior district in 1946 was 21 percent lower 
than in 1945, but the district retained its usual position as the major 
supplier of domestic ore, and 84 percent of the United States total 
was obtained from the area. The Mesabi, largest of the six producing 
ranges, supplied 79 percent of the district total and 66 percent of 
the United States total, as in 1945. In addition to the 59,042,154 
gross tons of iron ore produced in the Lake district, 953,073 tons of 
manganiferous ore (containing 5 percent or more Mn) were produced, 
making a total output of all grades of 59,995,227 tons. The total 
shipments of 59,587,956 tons consisted of 957,720 tons containing 
over 5 percent manganese and 58,630,236 tons containing less than 
5 percent. The ore produced in Wisconsin in 1946 was from the 
Gogebic range, which extends into Michigan. The ore came from 
the Montreal mine of Oglebay Norton & Co. and the Cary-Tilden 
operated by Pickands, Mather & Co. This ore is shipped to consum- 
ing points near the Great Lakes. 

Productiva and shipments from Canadian mines in the Lake 
Superior district are not included in these statistics. Shipments from 
those mines in 1946 totaled 1,440,640 gross tons; of this quantity, 
830,481 tons came from the Steep Rock mine, 552,056 tons came from 
the Helen and Victoria mines, and 58,103 from the Josephine. - 

The Lake Superior Iron Ore Association reported 59,587,730 tons 
of iron and manganiferous ore shipped to upper Lake ports from 
United States mines in 1946, a decrease of 20 percent om 1945. 
All-rail shipments totaled 1,491,856 tons in 1946, compared with 
1,208.710 tons in 1945. The Lake shipping season opened unusually 
early (March 25 at Sault Locks), but no iron ore moved in March, 
and only 730,000 tons moved by the end of April because of the iron- 
ore strike, which had been in effect since February 8. This level of 
production during April was only about one-tenth that of April 1945, 
and it was not until May 25, when 11 companies, representing 93 
percent of the annual shipping capacity of the Lake Superior region, 

ad signed agreements with the Union, that output attained near- 
normal levels. The final cargo of Lake Superior iron ore for the 1946 
season was loaded at Superior, Wis., on December 6, one day later 
than the final loading in the preceding year. 

The railroads serving the iron-ore mines in the Lake Superior 
region applied to the Interstate Commerce Commission on April 15, 
1946, for increases of 12 cents a ton in rail freight and 3 cents in dock 
charges on iron ore, both at upper and lower Lakes. After the hear- 
ings 1n May, the Commission granted temporary increases of 3 cents 
per ton in the upper Lake rates, 0.5 cent in the dock charges, and 2 
cents in the lower Lake rates. However, after further hearings and 
considerations of the case, the Commission, on December 5, 1946, 
canceled the increases previously granted in June on the upper Lake 
rates and dock charges, but authorized a full 12 cents per ton increase 
in other rail charges on iron ore and 25 percent increase in dock han- 
dling and other charges. Lake vessel rates on iron ore also were 
increased effective July 1, 1946. The increase amounted to 10 cents 
& gross ton from the head of the Lakes and ranged down to 6 cents 
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increase on the shortest haul from Escanaba. The railroad rate in- 
creascs changed the rate from Mesabi and Vermilion ranges to Duluth, 
Superior, and Two Harbors from 92 cents to $1.04 per ton, and a 
10-cent increase in Lake shipping rates from upper Lake ports raised 
its charge from 94 cents to $1.04. 


Iron ore produced in the Lake Superior district, 1854-1946, by ranges, in gross 
tons 


(Exclusive after 1905 of ore containing 5 percent or more manganese] 


Year Marquette |Menominee| Gogebic | Vermilion Mesabi Cuyuna Total 
1854-1941........ 213, 048, 628 ¡191, 272, 379 225, 607, 448 |70, 520, 400 , 178, 414, 192 27. 987, 266 |1, 906, 850, 313 
1942... eei 6, 324, 307 4, 808, 866 6, 993, 575 | 1, 035, 125 70, 287, 664 | 1, 655, 484 91, 005, 021 
„„ 5, 680, 7 5, 366, 595 5,877, 215 | 1, 782, 237 65, 334, 939 | 1, 747, 304 85, 789, 017 
1944 ............ 4, 720, 253 | 4,288, 830 5, 224, 142 | 1, 466, 816 61, 994, 023 | 1, 417, 256 79, 111, 320 

1 4,664, 816 | 4,140,239 | 4,395,653 | 1, 481, 007 58, 355, 320 | 1, 784, 010 74, 821, 045 
1946 ............ 3, 455, 961 2, 662, 308 | 3, 633, 078 | 1, 232, 008 46, 678, 670 | 1, 380, 120 59, 042, 154 
Total.... .. 237, 894, 692 |212, 539, 217 |250, 731, 111 |78, 417, 593 |1, 481, 064, 817 |35, 971, 440 |2, 296, 618, 870 


Analyses.—The following table shows average analyses from the 
Lake Superior district. 


Average analyses of total tonnages (bill-of-lading weights) of all grades of iron 
ore from all ranges of Lake Superior district, 1942-46 


[Lake Superior Iron Ore Association] 


Year Gross tons nal Phosphorus Silica Manganese} Moisture 


percent) | (Percent) | (percent) | (percent) | (percent) 


— camem PA o | crm rat | ctm 


1949... O 92, 069, 002 51. 65 0. 089 0. 79 10. 98 


8.21 
1043. o —— HN 85, 116, 347 51. 58 . 091 8. 32 .82 11. 06 
1111 Sees 81, 039, 404 51.72 . 088 8. 42 . 74 11.02 
1945... ser e E mz 75, 206, 781 51. 69 . 089 8. 52 . 72 10. 96 
1946... i cece 8 58, 975, 188 51. 32 . 087 8. 83 74 11.22 


Reserves.— The accompanying tables show reserves of iron ore in 
Michigan and Minnesota. It should be borne in mind that these data 
represent only taxable and State-owned reserves and do not represent 
the total that may be expected to become available. Additional ton- 
nages are added to the reserve figures each year, and undoubtedly 
ultimate production in the Lake Superior district will greatly exceed 
that indicated by present reserve tonnages. 

The Wisconsin Department of taxation estimated reserves of iron 
ore in Wisconsin to be 6,000,000 tons on January 1, 1947. 


Iron-ore reserves in Michigan, January 1, 1943-47, in gross tons 


{Michigan Department of Conservation} 


Range 1943 1944 1945 1946 1947 
Gogeble................. Lol... 32. 001, 951 32. 791, 848 32. 688. 550 31,828, 302 31,331. 775 
Marquette 50,901,701 | 49. 652. 024 51, 357. 701 51. 618, 430 62. 228, 925 
Menominee..................... 55. 563, 724 53, 902, 631 50, 376, 403 48, 260, 784 49, 248, 678 

Total Michigan 139, 457,376 | 136,346, 503 134, 420,714 | 131,737,606 | 142. 859, 378 
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Unmined iron-ore reserves in Minnesota, May 1, 1942-46, in gross tons 
[Minnesota Department of Taxation] 


1944 1945 


1942 1943 


— — 


Mesabl...................... 1, 069, 752, 650 | 1,043, 804, 391 | 1,020, 138, 504 962, 290, 748 , 903, 
Vermilion................... 14, 903, 353 13, 449, 980 ] 820 12, 349, 903 11, 523, 341 
Cuyuna..................... 64, 411, 762 63, 559, 455 62, 059, 815 59, 659, 027 59, 001, 587 
Total Minnesota (Lake 
Superior district)........ 1, 149, 067, 765 | 1, 120, 813,826 | 1, 094, 835, 139 | 1,034, 299, 678 995, 488, 026 
Filmore County............. 250, ; // DEE 
State ore (not taxable)....... 31, 978, 475 16, 672, 818 13, 000, 996 19, 865, 735 19, 950, 255 


ff ee EE —U——— | Sia CARER | zem, —— 


AN 1, 181, 296, 240 | 1,137, 746, 503 | 1, 108, 067, 528 | 1,054, 165,303 | 1,015, 438, 281 


Stocks at Lake Erie Ports.—On December 1, 1946, just before 
navigation stopped, the Lake Superior Iron Association reported 
4,856,537 gross tons of iron ore at Lake Erie ports, compared with : 
4,814,991 tons in 1945. At the opening of the 1947 season (May 1 
1947), 1,816,400 tons of ore were in stock at these ports, compared 
with 3,019,184 tons on May 1, 1946. Thus, withdrawals from stocks 
during this 5-month period in 1946-47 were about two-thirds greater 
than those of a year ago. 

Prices of Lake Superior Ore.—The prices of Lake Superior ore at 
the beginning of the 1946 shipping season were higher than in 1945 
by 10 to 20 cents per gross ton as a result of an increase granted by 
the Office of Price Administration on December 29, 1945. Following 
the strike at iron mines a further increase of 50 cents per ton was al- 
lowed (effective June 24, 1946), and the prices were then $5.05 for 
Mesabi non-Bessemer grade and $5.30 for Old Range non-Bessemer 
grade. The strike was settled at most mines between early March 
and May on the same basis as in the steel industry, with hourly wage 
increases of 18% cents. Prices for Bessemer ores at the close of 1946 
were $5.45 for Old Range and $5.20 for Mesabi ore. Old Range non- 
Bessemer was $5.30 and Mesabi non-Bessemer $5.05. High-phos- 
phorus ore was also $5.05. 

Mining Developments.—A recent trend in material handling in the 
Lake Superior region is toward greater use of conveyor belts with some 
lessening of truck haulage, but utilizing larger trucks with as high as 
double the capacity of the usual 15- or 20-ton trucks. One large 
25-yard dragline excavator is being used for stripping, the over- 
burden being piled entirely by means of conveyor belts. An under- 
ground mine in the Menominee district of Michigan has been equipped 
with a belt conveyor for main haulage in its deepest level, with lateral 
shaker conveyors to feed the ore to it. Shakers are also in use in 
other mines on the Menominee and the Mesabi. The trend in con- 
veyor belts is toward longer units and to cotton- or steel-cord belts. 
At one Mesabi pit where a former rail hauling system is being replaced 
by a conveyor to deliver ore directly to the washing plant, tailing 
disposal is to be made through a 14-inch pipeline about 7,500 feet 


long. 
To replace churn drillings, a new method, called fusion piercing, 
has a promising future.! In this process a blast hole is burned with a 
Blast Furnace and Steel Plant, Fusion Piercing Blasts Holes Ten Times Faster Than by Drilling: 


1 
Vol. 35, No. 1, January 1947, p. 59. 
Canadian Mining Journal, Fusion Piercing: Vol. 67, No. 11, November 1946, pp. 1043-1045. 
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rotating multiple-port blowpipe, and the debris is blown out by 
steam produced by water introduced behind the torch. With a field 
outfit in use for the first time in the fall of 1946, working on the ex- 
tremely hard and tough magnetic taconite in the vicinity of Babbitt 
on the eastern Mesabi, progress of 4 to 17 feet an hour, as compared 
with 1 foot per hour for churn drills, was reported. Holes are cham- 
bered by retarding the advance of the torch. Experimental work on 
this project has been under way in the United States for some time 
by the Linde Air Products Co. 

À symposium devoted to underground mining was held at Duluth 
in January 1946 with a view to reducing costs in underground mining 
and making the method more competitive with lower-cost open-pit 
operations. It was indicated that top slicing, with its high timber 
requirements, is yielding to sublevel caving methods, and block cav- 
8 has not been used in the district since 1898, is about to be 
retried. 

Research was continued through 1946 by private mining companies, 
the Minnesota Mines Experiment Station, and the Battelle Memorial 
Institute of Columbus, Ohio. At the close of the year plans were 
being made for the construction of two plants for the manufacture of 
high-grade concentrates from the magnetic taconites of the eastern 
Mesabi. A pilot plant to produce iron powder was being erected near 
Aurora on the eastern Mesabi. The latter project was sponsored by 
the State of Minnesota and was expected to be in production early in 
1947. The plant was to treat 50 tons a day of low-grade iron car- 
bonate ore to produce 5 or more tons of iron powder for commercial use. 


Average costs, per gross ton, of mining iron ore at underground mines and at 
siliceous open pits in Michigan in 1946 ! 


Underground 
Siliceous 
Item i 
Mar- |Menomi- open pits 
Gogeblc quette tide Average 

Cost of mining: 
EE $1.7467 | $1.9427 | $1.2996 | $1.6781 $0. 4029 
BREMER , 7837 7789 . 5749 . 7128 . 27 53 
Def COSTS oe eas HE NER 1675 . 0514 . 1645 .1197 . 0448 
Tares EE 3635 . 2880 .1637 . 2073 . 0519 
General overhead _.........--.-----.--.-------------- . 247 . 2142 . 1610 . 2064 . 1627 
Pransportagoͤonnnsgsss 8 2. 0165 1. 7053 1. 7913 1. 8358 1, 6861 
Mandi c ocu tee dee . 0599 . 0209 . 0883 . 0537 . 0488 
Total ore cost. _.......-...--------------- eee 5. 3855 5. 0023 4. 2463 4. 8738 2. 7025 
Lake Erie value per ton 5. 4918 5. 4468 4. 9998 5.3123 2. 9872 
Gross ore profit ........ hot Oat Ai ies PNE . 1063 . 4445 . 7535 . 4385 . 2847 
D ——M—É|I———Á——————|I————————L—————— 

Other costs: 

OVI 3 ie ane 8 . 3592 . 2140 . 2607 . 2701 . 1008 
Interest on borrowed money . 0311 . 0015 . 0130 . 0037 
Federal income and excess profits . 1334 . 0729 . 2909 . 1616 . 0905 


! Pardee, F. G., Kennedy, Bruce E., General Statistics Covering Costs and Production of Michigan 
Iron Mines: Michigan Dept. of Conservation, Geol. Survey Div., 1946, 9 bp. 
2 This figure does not represent true profit, as much ore is sold below the Lake Erle price. 
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MINING BY STATES 


Alabama.—Production of crude ore in Alabama, the third largest 
producing State, dropped 4 percent in 1946 from 1945, whereas 
production for the United States as a whole fell 21 percent. Output 
of usable brown ore, all from open-pit operations, declined 14 per- 
cent, and that of hematite, mostly from underground mines, 1 percent. 


Iron ore mined in the United States in 1946, by States and counties, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


614 


Active| Crude Usable hata : ; > Active | Crude Usable 
State and county mines owe ore State and county minas ore ore 
Alabama: Missouri: 
DU 1 172, 000 34. 568 Howell LN 536 536 
Calhoun......... 2 2, 105 355 St. Francois 1 380, 536 155, 152 
Cherokee 2 87, 000 17, 340 - — —— 
Colbert T 1 413,210 53,858 2 381,072 155, 688 
Franklin... =- 2 11,177,514 200, 435 || Nevada: Pershing 1 3, 209 3, 209 
Jefferson. 9 5, 782, 894 5, 581, 747 [ New Jersey: 
Bt. Clair. 1 241,000 48, 272 MOTIS; +3 3:11 os. xo: T 
Bhbelby. veo 1 68, 000 13,755 | Warren......... ] js 22 417, 529 
Tuscaloosa... 1 23, 000 4, 668 — ——! 
— — —¾ — 4 831, 522 117, 529 
20 |7,966, 723 | 5,955,198 | == | === 
== — _ Virginia: Pulaski 1 
California: New York: 
San Bernardino . 1 325, 491 325, 491 || Clinton.. 1 
a tor WEE ] 15, 000 7,692 5 Pss 3 1,312,781 | 2,185, 454 
| ——— - neida ] 
2 340, 491 333, 183 | St. Lawrence 2 
Colorado: Lake...... 1 340 340 Pennsylvania: 
= — — Lebanon... 1 
Georgia: | Carbon 1 724 650 
Bartow 3 961, 795 210, 637 ~——-—— |- — 
FOR A. b 341, 600 73, 971 | 10 14,313,505 | 2, 186, 104 
8 11,303, 395 284,614 || Texas: 
== = = € Cass. l Kë 
Michigan: Llano.. 1 ) 103, 091 21, 608 
Dickinson 2 49, 957 49, 957 || -— — |- — 
Gogebic 8 |2, 570,335 | 2,570, 335 | 2 103, 091 21, 608 
Iron : * 15 2, 680, 549 | 2, 612, 351 Utah: Iron * 4 11,317,176 | 1, 317. 176 
Marquette 15 13,455, 961 | 3,455,961 || Wisconsin: Iron 2 |1, 062, 743 | 1,062, 743 
| ——_——_ | ũ—ũẽH— || Wyoming: Platte... ] 619, 317 619, 317 
10 18,756,802 | 8, 688, 604 — — — 
———|=>=|===== || 192 84,194,481 |70, 336, 210 
Minnesota: | | 
Crow Wing..... 9 11,574,618 | 1,380, 120 | 
Itasca !.......... 31 |16,310,335 | 9, 553, 410 || 
St. Louis........| 55 |39,310,052 |38, 357, 277 | 
95 57,195,005 |49, 290, 807 | 


t Includes output of 1 plant reprocessing tailings. 


The Sloss-Sheffield Steel & Iron Co. mined hematite from open-pit 


operations at the Ruffner and Sadler Gap mines in Jefferson County. 

igh-density separation was employed at the Ruffner mine as an 
essay in treating Alabama hematite. The Republic Steel Corp. 
shipped mostly sinter from its Spaulding operation in Jefferson County, 
but some direct ore and concentrate were shipped. In this operation, 
concentrates from the Spaulding mine and pyrites cinder from Pulaski, 
Va., are used to produce the sinter, but in recording the tonnage, the 
sinter made from pyrites cinder is deducted and credited as byproduct 
production from Virginia. The Tennessee Coal, Iron & Railroad Co. 
produced and Pan Des ore from its Red Mountain mines, composed 
of the Muscoda, Wenonah, and Ishkooda groups; some of the ore 
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was sintered before consumption, and the rest was crushed and blended 
and shipped direct to furnaces. Other hematite producers in the 
Birmingham district in 1946 were the Pyne and Woodward No. 3 
mines of the Woodward Iron Co. in Jefferson County. The hematite 
shipped from Alabama in 1946 averaged (natural) 35.20 percent Fe, 
0.15 percent Mn, 0.30 percent P, 16.00 percent SiO, 14.61 percent 
CaO, and 1.44 percent H,0. 

Brown ore was shipped from 3 mines in the Birmingham district, 
5 mines in the Chattanooga district, and 3 other mines, 1 in Colbert 
County and 2 in Franklin County. The largest brown-ore operation 
in Alabama in 1946 was the Russellville No. 5 and 12 operated by the 
Sloss-Sheffield Steel & Iron Co. Brown ore shipped in 1946 averaged 
(natural) 44.6 percent Fe, about 0.5 percent Mn, 0.5 percent P, 
approximately 10 percent SiO,, and 7 percent moisture. 

California.— The production of iron ore in California in 1946 con- 
sisted of hematite from the Vulcan mine in San Bernardino County 
and magnetite from the Shasta and California mines in Shasta County. 
The ore from Shasta was used entirely as ballast, whereas the Vulcan 
ore was shipped to the Kaiser Co., Inc., Fontana. The latter ore 
averaged (natural) 50.44 percent Fe, 0.13 percent Mn, 0.046 percent 
P, 6.24 percent Si0,, 4.00 percent CaO, un 0.50 percent HO, Most 
of the iron ore for the Fontana furnace was obtained from Utah. 

The Kaiser Co., Inc., ànnounced in May 1946 that it had acquired 
all outstanding rights and interests in the Eagle Mountain iron-ore 
mine in Riverside County. 

Max Shasta and California iron-ore deposits were described by 
ey.” 

Colorado.—The Stiron Metals, Ltd., shipped hematite from the 
5 mine in Lake County to the Colorado Fuel & Iron Corp., 

ueblo. 

Georgia.— All of the output from Georgia in 1946 was brown ore 
from Bartow and Polk Counties. This ore, as mined, was very low- 
grade, and all was washed before shipping. Approximately 1, 300, 000 
tons of material was mined and washed during the year. From this 
material, a total of 284,614 tons of usable ore was produced, or a ratio 
of nearly 5 tons of crude to 1 ton of usable. The Hodge Mining Co., 
operating in Bartow County, produced most of the ore, as in 1945. 

Michigan and Minnesota. See Review of Lake Superior District. 

Missouri. Most of the ore produced in Missouri in 1946 was 
hematite from the Iron Mountain mine in St. Francois County. This 
ore was concentrated by jigging, and the usable ore averaged (natural) 
54.17 percent Fe. A small quantity of brown ore was shipped by 
Doane and Ives from the Kingsbury mine in Howell County. Some 
of this ore was used as lump ore in open-hearth furnaces, but most of 
it was used as flux in nonferrous smelter operations. 

Nevada.—A. N. Bratton shipped magnetite for use in steel furnaces 
during 1946. This ore averaged (dry) 65.18 percent Fe and came 
from Pershing County. 


———— 


3 Lamey, Carl A., Shasta and California Iron Ore Deposits in Shasta County, Calif.: Iron Ore Re 
of California, Bull. 129, October 1946, 164 pp. 
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New Jersey.—All of the ore produced in New Jersey in 1946 was 
magnetite from underground mines in Morris and Warren Counties. 
The ore was concentrated by magnetic and gravity separation and 
averaged (natural) 63.67 peres Fe. Production in New Jersey was 
virtually at the 1945 level despite strikes, which prevented maximum 
operation during the first half of the year. 

New York.— The Republic Steel Corp. shipped magnetite concen- 
trates and sinter from its Chateaugay mine, Clinton County, and 
Fisher Hill and New Bed-Harmony-Old Bed group, Essex County. 
High-grade lump ore is hand-sorted from Old Bed, and the remainder 
is concentrated magnetically, and most of it sintered before shipping. 
The Jones & Laughlin Ore Co. shipped concentrate and sintered 
magnetite from the Benson mine in St. Lawrence County; the com- 
pany purchased the concentrating and sintering plants at this mine 
from the Reconstruction Finance Corporation during the year. The 
Hanna Iron Ore Co. shipped from the Clifton mine in St. Lawrence 
County sinter averaging (natural) 62.68 percent Fe. The National 
Lead Co. shipped magnetite concentrates and sinter from the Mac- 
Intyre development in Essex County. This material is obtained as a 
byproduct in the recovery of ilmenite from titaniferous magnetite. 

The hematite produced in New York came from the mine of Clinton 
Metallic Paint Co. in Oneida County. 

Pennsylvania.— Except for the small tonnage of carbonate ore 
from Carbon County, the entire output consisted of magnetite from 
the Cornwall mine near Lebanon. "The ore from Cornwall is shipped 
to Lebanon, where it is concentrated magnetically and treated further 
by flotation to remove chalcopyrite and other minerals. Some 
magnetite concentrate is sintered and some is shipped to consuming 
plants for sintering. 

The Prince Manufacturing Co. mined the carbonate ore for use in 
paint from the Hazard and Little Gap mine. 

Texas.—Peter M. Chamberlain, operating & property in Cass 
County under lease from the War Assets Administration, produced and 
shipped brown ore averaging (natural) 49.97 percent Fe to blast fur- 
naces in the Birmingham area. Hematite lump ore was mined by 
Tillie B. Moss from the Moss mine in Llano County. 

Utah.—Mines in Utah supplied semialtered magnetite to blast 
furnaces at Provo and Geneva, Utah; Pueblo, Colo.; and Fontana, 
Calif. The Iron Mountain mine supplied ore to the Utah furnaces, 
the Duncan mine shipped to Pueblo, and the Excelsior mine, operated 
by the Utah Construction Co., shipped ore to Fontana. Helene E. 
Beatty 5 ore for open-hearth use from the Great Western 
mine. of the ore was mined by open-pit methods and averaged 
(natural) 53.73 percent Fe. 

Virginia.— All of the ore produced in Virginia in 1946 was used as 
a pigment and was obtained from Pulaski County. 

Wisconsin.—See Review of Lake Superior District. 

Wyoming.—The Colorado Fuel & Iron Corp. produced and shipped 
hematite for its Pueblo furnaces from the Sunrise mine in Platte 
County during 1946. The ore averaged (natural) 52.40 percent Fe. 
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CONSUMPTION 


A total of 72,174,844 gross tons of iron ore was reported consumed 
in 1946. Of this, 84 percent was consumed in iron blast furnaces, 11 
percent in sintering plants, 4 percent in steel furnaces, and less than 
1 percent in ferro-alloy furnaces; manufacture of cement, ballast 
blocks, paints, and other items used small quantities. In addition 
to the iron ore used in blast and steel furnaces, blast furnaces consumed 
10,569,202 tons of iron-ore sinter and steel furnaces used 687,179 
tons of sinter. 


Consumption of iron ore in the United States, in 1946, by States and uses, in 
gross tons 


[Exclusive of ore containing 5 percent or more mangancse] 


Metallurgical uses Miscellancous uses 
re Iron blast | Steel f All TM 
ron blas eel fur- 
furnaces | naces alloy [Cement Paint other! 
Alabama................. 5, 260, 875 16, 468 | 1,106,819 |......... 42,629 |........ MM 6, 426, 791 
Californian 48. 172 (3) (3 
Colorado 1, 531, 589 100,913 | 619,647 |......... L c 2, 310, 755 
l 107 Eisen 71 
Ilinois...........-. 2 die e 6, 537, 866 | 256, 107 ;BI0 E (2) „ 7, 070, 784 
Indiana.................. 7, 424, 629 453,618 | 371,404 |......... F 8. 249, 695 
Kentucky................ 3,060 |......... CCC 
Maryland 3, 233, 167 | 325,093 |4..........]......... (2) GE" qc 3, 562, 680 
de A | % teil ERA es ewe ous E EE 
chan N 027 any If 227,022 les v 
Tennessee NEE EE 1, 937, 301 3% ME 5, 408 EE, MERECE 2, 293, 307 
Minnesota................ 71.872 | . 118,8314 |... —— 1, 069, 620 
Missouri . E E dE 131 T. 486 617 
INOW: t D E ⅛ cee A DEE (* d 9, 221 
New York. 3, 738, 030 | 223,013 | 1,371,571 | 112, 621 4,212 8 a b, 456, 569 
Gios IN i 502, 746 ; 129, 615 (3) (3) 2 14, 357, 914 
Pennsylvania 16, 968, 368 | 991, 777 6,553 | 8,473 | 30,693 |........ 19, 797, 504 
West Virginia 1, 518, 016 258. A AAA M D ——ꝛ— sensus 1, 531, 274 
u yos! f ́ EM) Hoc. E ͤ u A 13; 188 1 soe enn 13, 168 
ha. EE ⁷i ⁊ð⁊âv nr . 3, 151 (?) (3) 13, 791 
i,, EE A AS 182 |. A 182 
Other States. FFC 3 6, 6104, 362 10, 972 


—— > 9 • u—ᷓ—ᷓ—ͥ—ͥ— — 


60, 461, 276 3, 182, 487 | 8, 066, 427 | 248, 789 137, 876 | 54, 470 | 23, 519 |72, 174, 844 


! Shipments from domestic mines. 

3 Not at liberty to show separately; included in total. 

3 Florida, Kansas, Maine, Montana, Oklahoma, and Oregon. 
* Georgia, North Dakota, and Wisconsin. 


STOCKS 


Stocks of usable iron ore at mines on December 31, 1946, increased 
20 percent over*1945. Of the quantity in stock piles, 37 percent was 
at mines in Michigan, 31 percent in Minnesota, and 24 percent in 
New York. Including 3 percent at mines in Wisconsin, the Lake 
Superior district held 71 percent of the total stocks at the end of the 

ear. Stocks of crude ore at mines totaled 3,096,426 gross tons on 

ecember 31, 1946, compared with 2,685,495 tons in 1945. 

Stocks of iron ore at consuming plants totaled 33,661,856 gross 
tons on December 31, 1946, compared with 34,642,259 tons at the 
end of 1945. 


193065—48—— —40 


— 
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Stocks of usable iron ore at mines, December 31, 1945—46, by States, in gross tons 


PRICES 


The average value per gross ton of iron ore at mines was $3.07 in 
1946, compared with $2.77 in 1945. 

The accompanying table gives the average value at mines of the 
different classes of iron ore in 1946 for each of the producing States 
or group of States except when there are fewer than three shippers 
of a certain class of ore in a State and permission has not been given 
to publish the value. These data are taken directly from statements 
of producers and probably represent the commercial selling prices 
only approximately. In general, the delivered cost less transporta- 
tion costs to the consuming plant is given. In the Lake Superior 
district the mine value is the Lake Erie price less freight from mines 
.to lower Lake ports. This value appears to be applied also to ore 
that is not sold on the open market. 


Average value per gross ton of iron ore at mines in the United States, 1945-46 


{Exclusive of ore containing 5 percent or more manganese] 


1945 1946 
Concentrates Direct Concentrates 
State 
2833355 8 5 2 253 
Fe o ~ E o pan E KI pe e o 
256 ele E ela e 6 |gle]6]sS 
|lg£lsisilEgEisijsziseisisisiselilsils 
eel ea 2 kel E 2 Ss — e e — e 2 Ge 
Mined ore 
Alabama VE |----- () 2 5 con] UI 82. 70 (1) ET Aiea () 
Georgia. — 2.23 e > asses GM O 
Michigan ............. 2:08 cse esee (1) Ü (D bs sr 
Minnesota .....------- Lil silo f lA e esla 8.151... ...| © 
dd 55 riy | ©) [--.-..]..-.-. (UI | e Eee eme (A GE $7. 34 
ew Or ͤ —— 4 4 7994144 k 
EE UV 5.94 97.64 (DOLL 24 — 5. 7687. 54 
Tr] mD ↄwmw Ble br edel ᷣ —v0ù; kms ff ̃ ̃ alee oe Posee 
Other States 2“95.ꝗ 2. 40 $4. 94 6.20] 4. 53 4. 33 7. 91... 2.71/83. 46! 5. 61 4. 8416. 72 7. 00 


Delaware 
Michigan 


Included with average for all States. 

2 Includes New Mexico and South Dakota in 1945 and California, Colorado, Missouri, Nevada, Texas, 
Virginia, Wisconsin, and Wyoming in 1045 and 1946. 

3 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 


, 
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FOREIGN TRADE ? 


Imports of iron ore were nearly double the quantity exported in 
1946. Exports, of which virtually all went to Canada, totaled 
1,505,854 gross tons valued at $5,492,549. Canada received 1,505,608 
tons, valued at $5,487,348; very small quantities were exported to 
Mexico, Cuba, Netherlands Indies, and Australia. Imports by 
countries are given in the accompanying table. Notable among these 
data was the increase of receipts from Chile, which approximated 
those of the prewar years. Imports from Canada were high but 
were exceeded by United States exports to that country during the 
year. Receipts from Newfoundland were resumed after having been 
cut off during the war period, as were receipts of high-grade Swedish 
ore, which neared a quarter of a million tons in 1946. Receipts from 
Algeria dropped to about one-third the 1945 level. 


Iron ore imported for consumption in the United States, 1944-46, by countries, 
in gross tons 


1944 
Country a 
ross 
tonis Value 

Aleera EE 134,104 | $555, 703 
Arni... SEN E A EE 

Belgium and Luxembourg... LL 

¡A EE 7 37 3 24 
an. a ee eel eed 255, 431 [1,191,936 | 704, 225 2, 618, 069 |1, 102,852 | 5, 085, 888 
Lë TEE Se ce ĩ 214, 670 | 386, 406 |1, 095, 627 | 2, 459, 704 
Sent 8 10 „ M KE, APO E 
FI og ð v 96 695 145 1,053 | 158, 268 749, 654 
. ↄ dd ð d BEE Kë 2A, 458 150, 001 
FONG A . ES 2, 41 7, 257 3, 969 10, 999 
FPM mmmm◻.!.:.!: EE 8 . 2, 000 6, 000 
// ³V VE | eau rae 500 2, 000 500 1, 000 
INL ON EE 62,630 | 183,335 37, 728 81, 088 789 1, 070 
Morocco, Frene n 7, 449 37, 085 1, 200 6, 000 5. 550 17, 600 
Newfoundland and Labrador ä loco L|. Lll... 15, 500 62, 000 
Peri. EE, i seitens APA 13 S rame 
ßJ!˙ł˙ ⁵² ᷣ .,, 0h dd y 8 4 20 
F ⁰¹ d ĩð v ⅛è K y NEE 232, 887 | 1,384, 993 
Funisii ͤ K 3, 539 22, 507 10, 382 37, 120 26. 873 121, 233 
Union of South Africa._............------].-.-------]--------- |e eee Metro 2 100 
United Kingdom........................- 266 10, 444 706 30, 474 335 2A, 780 


—— P—— | ———«M— — — M | ———— | 


463, 532 |2, 007, 865 |1, 193, 514 |4, 100, 344 |2, 754, 216 |10, 370, 675 


! Iucludes pyrites cinder. 


BENEFICIATION 


Iron ore as mined may be classified broadly as direct-shipping and 
concentrating-grade ore. The direct-shipping ore is high enough in 
ade and otherwise suitable for smelting without further treatment. 
he concentrating-grade ore is usually low-grade and contains unde- 
sirable impurities and must be treated before being used. Such ore is 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 
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concentrated by washing, jigging, tabling, magnetic concentration, 
and high density separation to remove impurities, thereby improving its 
grade. Fine ores are often agglomerated or sintered into lumps, 
which are desirable in blast and steel furnaces because of their im- 
proved structure and grade. Sintering likewise has a beneficial 
effect by reducing the sulfur and moisture content. At some mines 
ore is crushed and screened to improve its physical characteristics, 
but ore known to be so improved 1s not included in the statistics as 
beneficiated ore because chemically, it is not improved. Of the 
direct-shipping ore, some is sintered later at consuming plants; this 
material is not considered beneficiated and is discussed in the Sinter 
section of this chapter. 


Iron ore shipped from mines in the United States, 1925-29 (average), and 1942-46, 
in gross tons, and percentage of beneficiated ore compared to total shipped 


[Exclusive of ore containing 5 percent or more Manganese} 


66, 697, 126 1944. 
105. 313. 653 .9 || 1045........ 


8, 653, 590 
eer 23, 104, 945 22. 
98, 817, 470 j 1946........ 22. 


— À 20, 117, 685 


In 1946, 16,321,744 gross tons of beneficiated ore were produced 
from 30,077,366 gross tons of crude ore. Beneficiation of iron ore 
was reported at 91 mines in 12 States in 1946, compared with 99 
mines in 11 States in 1945.  Beneficiated ore shipped from domestic 
mine plants in 1946 decreased 20 percent from 1945 and totaled 
15,588,763 tons. Concentrates comprised 19 percent and sinter 4 
percent of total usable ore shipments—unchanged from 1945. 

The ratio of crude ore used to beneficiated ore produced was 1.843:1 
in 1946, compared with 1.919:1 in 1945. 


EMPLOYMENT 


Complete data on employment in iron mines are not yet available. 
Preliminary figures indicate a 1-percent increase in the number of 
workers from 1945. "The average number employed is estimated at 
27,100 men working 48,480,000 man-hours to produce 71,289,283 tons 
of ore, an average of 1.47 tons per man-hour, or virtually unchanged 
from 1945. The above data and the table that follows include, in 
the Lake Superior district, manganiferous ore, which is treated by 
the trade as a special grade of iron ore. 
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WORLD REVIEW 


Argentina.—The General Administration of Military Factories has 
completed a second phase of geological studies to determine the po- 
tentialities of the SR ementary iron deposits that were discovered in 
the Province of Jujuy and that extend into the Province of Salta for 
a total length of 80 kilometers. Another survey recently has ee 
made in Puesto Viejo, and ore reserves based upon these surveys, to- 

ether with those that had been proven previously in the Cerro de 

apla anticline, e the total reserve estimate to over 100,000,000 
tons, which is believed sufficient to support a considerably expanded 
Argentine steel industry. 


World production of iron ore, 1940-46, by countries, in metric tons ! 
[Compiled by P. Roberts] 


Country ! 1940 1941 1942 1943 1944 1945 1946 
North America: 
Canada............... 376, 120 468, 138 494, 691 581, 769 501. 899 1,030,052| 1,434,309 
Cuba: 8 160, 339 192, 851 132, 847 47, 113 rr ceca 
Mexico 110, 783 152, 600 160, 286 252. 437 301, 550 282, 524 275, 445 
N ewfoundland PER 1, 532, 990 983, 250| 1,212, 016 551, 515 471,824| 1,000, 449| 1, 264, 141 
United States 74, 878, 718| 93, 892, 753/107, 219, 890 102, 872, 863| 95, 628, 204| 89, 794, 834| 71, 980, 145 
South America: 
Argentina. .. 2, 500 3, 750 890 150 e EEN S 
Brazil................. 2 552,462| 7 754,823 641, 900 3 322, 802 769, 497 716, 000] 3 1, 000, 000 
S Chile 4................ 1, 749, 840| 1,702, 692 408, 587 299, 411 674, 529 944, 863) 1, 352, 586 
urope: : 
Austría............... 3,186,139| 2, 895, 025| 2,996,912| 3,188,459| 3,014,909 323, 488 462, 016 
Belgium .............. 80,450| 131, 700 113, 300 127, 800 (0 29, 800 (5) 
Bulgaria.............. 30, 000 (5) (3) (3) (8) ($) (4) 
Czechoslovakia „ $ 1, 574, 000 $ 1, 687, 000| $ 1, 575, 000 7 498, 093] 7 483, 974 (5) (5) 
Finland ............... 494, 310 576, 400 (5) 50, 830 500, 170 441, 280 (5) 
France................ 12, 731, 070| 10, 570, 450| 12, 757, 620| 16, 879, 160| 9, 371, 755 7, 694, 000| 16, 214, 000 
Germany 7 16, 208, 989 15, 455, 698| 13, 223, 456 (5) (5) (4) (9 
do: A JJ ³]¹˙ii EA AO 8 
Hungary / 2.. 649, 120 900 837, 680 837, (40| 10 427, 660 11 35, 580 132, 970 
Italy... ce ! 1, 179, 422) 1, 340, 410 1,060, 167| 19 502, 5 49, 256 131, 617 
Luxembourg 4. 887, 042] 6, 829, 584; 5,110,050} 5, 253,025) 2. 912, 500 1, 405, 877] 2, 246. 908 
Norway 15, 448 566, 513 284, 498 219, 000 264, 426 78, 538 94, 500 
Foene (5) (5) (3) OI (3) (5) 387, 006 
Portugal... 301 287 18} . E (4) 71, 806 132, 290 
Rumania.............. 150, 484 166, 349 215, 250 244, 457 è è A 
Spain 2, 012, 238) 1, 718. 979 1. 606, 1610 1. 587,817} 1. 508, 610 1,171, 377|!3 2, 383, 552 
Sweden 11, 294, 998] 10, 527, 889 9,727, 250 10,819, 997 7,253, 359] 3, 929, 662 
Switzerland. 200, 000 313, 803 316, 767 285, 795 214, 500 18, 860 18, 000 
„S. RT 27, 500, 000| 22, 742, 110 (3) (3) (3) 2 18, 000, 000 (5) 
United Kingdom: 
Great Britain !*. .... 17, 985, 914| 19, 278, 736| 20, 225, 085) 18, 790, 524| 15, 720, 021| 14, 351, 043| 12, 401, 367 
Northern Ireland.... (3) (4) 4, 825 6, 660 579 (5) , 
à Yugoslavia 5 2 13 553, 926| 2 15 523, 000 (9 (9 (5 (9) (5) 
sia: 
CHINA ook 7,171, 594| 11, 028, 035] 17, 633, 149 (9) (4) 1, 441, 325 15, 310 
RC nek 3, 153, 165| 3, 245, 749] 3, 260,070] 2, 697,813] 2, 401, 576| 2, 300, 454 $ 
Indochina, French.... 32, 442 52, 250 63, 000 82, 000 29, 700 7, 920 (5) 
Japan 16. DT 1, 228, 779 |? 1, 614, 011/17 2, 532, 108117 3, 057, 177 u 4, 367, 879/17 1, 356, 260 540, 018 
Korea (Chosen) Eeer 1,072, 000; 1,691,000; 2, 278, 000 2, 359, 000 3, 387, 000 (3) (3) 
REG 972 726 
erated........... 
Unfederated.........| 1,872,903 (5) ) 92, 233 49, 137 10, 621 13, 590 (5 
Philippines, Republic 
01 —— 21 1, 247, 896| 18 849, 006 (8) ( (3) AEN, AN 
pore EEN 130, 338 60, 793 19, 044 56, 303 90,430| — 125,201! — 121,548 
. 8S. 8. R. ........... n $ 13 
Arica (13) (12) (3) (5) (9) (3) (3) 
Alger ia 1, 609, 740 328, 700 329, 000 183, 572 783, 900 1, 202, 648 1,671,244 
118 lan Congo 10⁰ 13, 000 9, 000 29, A A 2 
French 330 3,714 3, 329 10, 670 6, 600 98 125, 249 
„Spanish... 614, 371 554, 776 547, 432 647,625) 690, 880 764, 816 (3) 
Northern Rhodesia.... 271 271 394 624 212 76 162 
Sierra Leone (5) 31,046, 501) 3643, 241 517, 727 641, 165 ( (5) 


a 30 
Union of South Africa.“ 638, 757 — 812,700! 717,738l 738,128! 768, 3024 866, 188 (3) 
See footnotes at end of table. 
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World production of iron ore, 1940-46, by countries, in metric tons '—Continued 


Country ! 1040 1944 1045 1046 
Oceanía: 
Australia: 
New South Wales 154, 326 43, 358 (5) 
Queensland ......... 2, 887 3, 474 Q) (5) 
South Australia..... 2, 350, 484 2,061,810! 1, 543, 983| 1,847, 398 
Tasmania...... .... ee E AAA vs . AA 5 
Western Australia... (5) 579 (5) (5) 
New Caledonia 176, 600 i : 60, 40. (5) 
New Zealand.......... 208 7, 525 


— —— di d E Ps 


1 In addition to the countries listed Burma, Egypt, Eritrea, French West Africa, Madagascar, and South- 
West Africa report production of iron ore, but quantity produced is believed insufficient to affect estimate 
of world total. 

3 Estimate. 

3 Exports. 

4 Production of Tofo mines. 

5 Data not available; estimate Included in total. 

* Bohemia, Moravia, and Slovakia. 

? Bohemia and Moravia only. 

® Exclusive of manganiferous Iron ore carrying 12 to 30 percent manganese. 

® Includes Northern Territories and Sub-Carpathia; in addition, beginning in 1941 includes Eastern 
Hungary and Transylvania; and beginning in 1942 includes Southern Territories. 

1* January to June, inclusive. ` 

11 June to December, inclusive. 

13 8 Morocco included with Spain. 

13 U. 8. 8. R. in Asia included with U. 8. S. R. in Europe. 

14 Exclusive of bog ore, which is used mainly for purification of gas. 

18 Croatia only. 

14 Preliminary data for fiscal year ended March 31 of year following that stated. 

n Includes iron sand production as follows: 1940-41, 134,000 tons; 1941-42, 233,000 tons; 1942-43, 368,000 
tons; 1943-44, 427,000 tons; 194445, 858,782 tons; 1945-46, 235,094 tons. 

18 January to October, inclusive. 

1* Estimated by author of chapter. 


Brazil.—The Hanna Exploration Co., a subsidiary of the M. A. 
Hanna Co. of Cleveland, Ohio, has disclosed plans for exploring iron- 
ore outcrops in the Brazilian Territory of Amata, north of the Amazon 
River, with a view to making the ore available to world markets.‘ 
It is indicated that the Amata deposits may be mined by open-pit 
methods and can be delivered to deep water with a relatively short 
rail haul. i 

Canada.— Mines producing iron ore in Canada during 1946 were the 
Helen, Victoria, and Josephine in the Michipicoten district and the 
Steep Rock on the Atikokan range. The Josephine mine was put 
into operation in 1946 and shipped 27,945 gross tons of lump ore and 
97,010 tons of jigged concentrates. In the middle of October, all 
operations at the ee mine were closed down following a cave-in 
in the mine. Exploration was in progress in the Algoma area during 
1946.5 

Cuba.—Cuba re-entered the trade for United States imports of 
iron ore in 1946 after having been inactive for several years owing to 
shortages of shipping space. The iron ore mined during the year 
came chiefly from the Daiquiri mine in the Province of the same 
name, but a substantial tonnage came from the Estancia mine in 
Juragua. A small output of experimental Mayari ore was reported 
during the year. 


« Skilling's Mining Review, Hanna Starts Iron Ore Exploration in Brazil: Vol. 35, No. 8, June 8, 1946, 


. 9. 
á + Steel, New Canadian Ore Deposit has High Iron Content: Feb. 25, 1946, p. 102. 
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Iron ore shipped from mines in the Province of Oriente, Cuba, 1884-1946 in gross 
tons 


Mayari 


Guama El Cuero 
(brown | hematite) | (hematite) | Tota 
903, 103 | 27, 456, 646 


PSS reegen ep e en e dr e em em ép en en om we e en en gp e (T 44 ep e gea e ee ee ee lee — eae e eg e 


occ... V 149, 328 
27, 606, 276 


Germany.—The opening of the first iron mine in the Bremen Con- 
sular District between Damme and Holdorf in Oldenberg was an- 
nounced late in 1946. The ore in these deposits is 260 meters below 
the surface, and the beds range in thickness from 1 to 6 meters. The 
Damme mine is beginning operations with 100 workers, but plans call 
E an eventual employment of 1,500 and an output of 4,000 tons per 

ay. 

Italy. The total estimated reserves of iron ore in Italy amounts 
to 33,000,000 tons, but the cost of producing Piedmont iron car- 
bonate ore and Tyrrhenian shore magnetic sand is prohibitive. 
These deposits must be considered only as a possible emer uy supply 
and eliminated from the reserves available to industry. The ollowing 
table shows the iron-ore reserves of the various districts of Italy. 


Iron-ore reserves of Italy 


Location Remarks 


Island of Elba Hematite, less than 1 percent Mn. 
Island of Sardinia........... E and oolitic ironstone less than 1 percent 
Piedmont................... M agnetite, 40 percent Fe as mined. 
C MS calcining 42 percent Fe, 2 to 5 
percent Mn. 
Tyrrhenian shore... ........ Concentrated from magnetic sand containing 6 to 
15 percent iron when mined. 


Lag 
3 Inferred, in terms of metallic iron. 


Mexico.—A description of the iron-oreXdeposits in Mexico has 
been published recently; the total reserves were given as 212,550,000 
metric tons.’ 

Newfoundland.—The No. 2 mine on Bell Island was opened in May, 
and there were then four Wabana mines being worked; it had been 4 
years since as many mines were in operation. The average force 


$ Botsford, C. A., American Embassy, Rome, report of June 6, 1948. 
Ee pote A mencug Development Commission, Washington, D. C., The Coal and Iron Deposits of Mexico 
n 30 DD. 
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working in 1946 was 2,000 men, and the average output was 5,700 
tons of ore per day. Ore from these mines was being shipped to 
Canada, United Kingdom, and United States. 

Norway.—At the close of 1946, construction was under way at a 
Government-owned iron and steel works at Mo i Rarna. Iron ore 
for the plant will come from mines in the far north and southern 
Norway. At a later period it is planned to utilize ore occurring 
around Mo, where it is estimated there are approximately 1,000,- 
000,000 tons of available reserves. Pig iron-ore ique will be the 
largest electric furnaces in the world and will be designed for 24,000 
kva., although immediate plans are to use only 18,000 kva. The 
largest electric pig-iron furnaces previously built were 13,000 kva.* 

Sweden.—It was announced late in August 1946 that the Bethlehem 
Steel Corp. had arranged & contract for the purchase of 1,000,000 tons 
of Swedish iron ore? Imports from Sweden totaled 232,887 gross 
tons by the close of 1946. 

Union of South Africa.—C. J. N. Jourdan of Iscor has estimated 
reserves of iron ore in the Union of South África at 122,000,000 tons 
of high-grade ore, 5,900,000,000 of medium-grade, 2,140,000,000 ot 
titaniferous Ore, and 2,286,000,000,000 tons of low-grade potential 
ore. 

The Iron Age, European Letter: Vol. 158, No. 26, Dec. 26, 1946, p. 86-87. 
* American Metal Market, Bethlehem Contract for Large Purchase Swedish Iron Ore: Aug. 30, 1946. 


9 The South African Mining and 10 Journal, The Union’s Huge Iron Ore Reserves Sufficient 
to Lest for Many Years. Vol. 57, Pt. 1, No. 2791, Aug. 10, 1946, pp. 599—601. 


lron and Steel 


By NORWOOD B. MELCHER 


GENERAL SUMMARY 


HE IRON and steel industry in 1946 experienced sharp declines in 
(ee rates, especially in the first half, largely as a result of 

strikes in this and allied industries. A general steel strike, which 
was called January 14, 1946, and continued for approximately 1 
month, reduced steel operations to the lowest point in the history of 
the industry and production to the lowest level in 53 years. In 
April, a strike by soft-coal miners resulted in a loss for the period of 
more than 750,000 tons of steel ingots during April and 2 million in 
May. A second work stoppage in soft-coal mines, beginning Novem- 
ber 21 and continuing until December 9, decreased further the pro- 
duction of iron and steel during 1946. 

Steel supplies grew increasingly short throughout 1946, as recon- 
version to the manufacture of civilian products proceeded after the 
war. The production of consumer durables by the latter half of the 
year approached and, in many instances, exceeded the prewar output. 
The automobile industry, in producing 2,154,924 passenger cars and 
940,282 trucks, reached 50 and 89 percent, respectively, of the 1941 
output. This industry used 13 percent of the total SÉ steel 
products during 1946 and was second to the construction industry in 
tonnage used. Production of automobiles was retarded early in the 
year by strikes and was continuously handicapped by lack of steel 
products, especially sheet and strip, which were in heavy demand by 
the container and construction industries. Sheet and strip comprised 
29 percent of the total steel output during 1946 and were rolled at a 
rate virtually equal to that of 1940. The production rate of the 
automobile industry during the fourth quarter of the ycar had estab- 
lished a postwar peak but was considerably below that of the record 
year 1929. The construction industry, although considerably less 
active than during the war ycars, used proportionately more steel. 
Seventeen percent of total steel products was shipped for construc- 
tion and maintenance during 1946, compared with 15 percent in 1945 
and 16 percent in 1939. The value of new construction in 1946 
exceeded 10 billion dollars, or more than double that of 1945 and only 
about 25 percent below the record set in 1942. The housing shortage 
8 more acute throughout the year and resulted in the passage 

y Congress, in May, of the Veterans’ Emergency Housing Act, which 
grants priority for the building of homes for sale or rent to veterans 
and imposes a $10,000 ceiling on new single-family residences. Under 
the authority of the Second War Powers Act, a housing expediter 


The chapter formerly designated *‘ Pig Iron, Ferro-Alloys, and Steel” is separated in this volumo into the 
present Iron and Stoel chapter and a Ferro-Alloys chapter. 
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(appointed in January) announced a program to provide 2,700,000 
housing units in the succeeding 2-year period; subsidy payments 
rather than price increases were used to stimulate production of 
building materials wherever possible. Because construction already 
begun before the effective date of restrictive regulations was per- 
mitted to continue, the value of private nonresidential building con- 
tinued to rise throughout the year to a total of 4.5 billion dollars. 
Public and private residential building in 1946, although making large 
gains, totaled nearly a billion dollars less than nonresidential building 
for the year. At the end of the year, the construction industry was 
looking forward to completing 1 million privately financed residences 
during 1947. 

Railroads consumed less tonnage in 1946 than during the previous 
year but used a greater percentage of the total than during any 
period since 1939, and the relative use was unchanged from 1945. 
The railroads’ freight load approximated 632 billion net ton miles in 
1946—a decline of 13 percent from the 1945 total. Deliveries of new 
freight and passenger cars totaled 49,905 and 1,364 units, respectively, 
during 1946. Shipbuilding became a minor consumer of steel prod- 
ucts in 1946 and used only 290,000 tons, compared to over 3 million 
in 1945, and an average of nearly 10 million tons per year from 1941 
to 1944, and was at a rate about half that of 1939. Shipments of 
steel to the agricultural industry and for export reverted to the pre- 
war level, accounting for 3.5 percent and 6.3 percent, respectively, 
of the total. Deliveries of q EE to the machine-tool industry 
totaled 3,637,000 tons, which was more than 50 percent greater than 
the prewar year of 1940. 


Salient statistics of iron and steel in the United States, 1942-46, in net tons 


1912 1943 1944 1945 1046 
Pig iron: ` 
ent EE 59, 077, 593 | 60, 765, 195 | 61, 003, 759 | 53, 224, 213 | 44, 842, 025 
Sbip wens 59, 100, 601 | 60, 787, 159 60,995,977 | 53, 265,353 | 45, 075, 890 
AN POMS EE 1, 445 5, 778 21, 433 14, 001 
a EE 110, 647 144, 209 162, 478 90, 968 95, 698 
Steel: ! 
Production of ingots and castings: 
Open-hearth: l 
Basie occ Oe eo ee 75, 183, 065 | 77, 207,870 | 79, 168, 204 | 71,069,876 | 60, 112,300 
f/ Se ee 1,318,892 | 1,413,934 | 1,195,650 | : 869, 728 599, 663 
DI . 553, 424 | 5,625, 492 | 5,039,923 | 4,305, 318 3, 327, 737 
Gruene 2, 010 140 25 24 ) 2, 563, 024 
/ ss tr oe es 3, 974,540 | 4,589,070 | 4,237,609 | 3, 456, 704 , 
86, 031, 031 | 88, 836, 512 | 89. 641, 600 | 79, 701,648 | 66, 602, 724 
Capacity, annual...................... 88, 956, 680 | 90, 636, 490 | 903, 564, 560 | 95,505, 280 | 91, 890, 560 
Percent of capacity .................... 96. 7 98. 0 95. 8 72. 5 
Production of alloy steel: 
Stainless 340, 780 457, 448 477, 498 542, 904 542, 710 
Other than stainless 11, 185, 594 | 12, 692, 370 | 10,155, 588 | 8, 104, 807 5, 534, 985 


11, 526, 374 | 13, 149, 818 | 10, 633, 086 8, 647, 711 6, 077, 695 

Ehipments of steel products: 
For domestic consumption........ 52, 792,616 | 54, 288, 793 | 59, 207, 961 | 53, 448, 897 45, 748, 761 
Fot export... ec A 7, 672,158 | 5,616,853 | 4,925,198 | 3,793, 343 3, 026, 771 


— — 
— —— ̈ . s . — ä — 


60, 464, 774 59, 905, 646 | 64, 192, 159 | 57, 242, 240 48, 775, 532 


! American Iron and Steel Institute. Capacity figures Dec. 31 from A. I. 8. I. Form 7. 
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During 1946, there were several amendments to Order M-21 per- 
taining to pig iron and steel. Directive 12, issued June 12, provided 
for certified orders for steel needed during the third quarter of 1946 
to make products for highly critical programs, veterans’ housing, and 
certain farm equipment. This directive covered ingots, shapes, tub- 
ing, sheet and strip, castings and forgings (rough), wheels, tires, 

es, wire rod, and wire accessories. Directive 13, effective July 9, 
required certified orders for merchant pig iron and iron castings for 
veteran-housing and certain farm-machinery programs; minor modifi- 
cations of this order were made effective August 1. Because of short- 
ages in pig-iron production, an amendment to Directive 13, effective 
August 9, ordered that authorizations to purchase merchant pig iron 
in the southern area for the production of cast-iron pressure pipe be 
reduced 25 percent and for all other products (except cast-iron soil 
pipe) 10 percent, and certain furnaces in Pittsburgh, Buffalo, and 
eastern Pennsylvania that had received & disproportionate share of 
certified orders were directed to reduce each such order for August 
delivery by 10 percent. A September 6 amendment to Directive 13 
Jagen piti assistance in obtai iron castings to Priorities Regulation 
28 and provided for continued allocation of merchant pig iron during 
the fourth quarter. 


—— —2AE8:5 
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FIGURE 1.—Trend in production of pig iron in the United States, 1880-1946. 


SS 


MiLL:ONS OF NET TONS 


The production of pig iron decreased 16 percent in 1946 from 1945 
entirely as a result of the drop in steel production. Thus, the decline 
in pig-iron output was mainly of the basic and Bessemer grades, which 
constitute most of the pig iron used in steel making. Foundry pig 
iron, used in making iron castings, increased 17 percent over 1945, 
and malleable production continued at approximately the 1945 rate. 
The pig-iron supply was generally tight during 1946, especially in the 
foundry and malleable grades, which were required for the 5 
program and upon which premium payments were made by the 
Government after August 31, 1946. The premium payment plan 
announced by housing expediter Wilson W. Wyatt under the Veter- 
ans’ Housing Act of 1946 called for payment by the Government of 
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$8 per gross ton for production above base-period quotas by operating 
furnaces and $12 per ton for production from plants that would be 
reopened. Payments were made on shipments on and after September 
1, and the plan was scheduled to end June 30, 1947. Base period for 
determining quotas was January 1 to August 31, 1946. Price control 
on iron and steel and their products terminated November 10, 1946, 
when all price controls except those on sugar and rice were eliminated 
by order of Paul A. Porter, Price Administrator. 

Both wages and prices increased throughout the steel industry 
during 1946. The 1 hours worked per week, based upon the 
40-hour week, varied only slightly and averaged 38.7 hours at the 
close of the year. Average weekly earnings for this group, including 
workers at blast furnaces, steel works, and rolling mills, which 
amounted to $47.33 in December 1945, had increased to $50.72 a 
vear later. The composite price of finished steel, as given by Iron 
Age, increased from 2.44104 cents per pound on December 31, 1945, 
to 2.83599 cents per pound on December 31, 1946. The composite 
price of pig iron increased from $25.37 to $30.14 per gross ton, and 
steel scrap had increased from $19.17 per gross ton to $31.17. 


PRODUCTION AND SHIPMENTS OF PIG IRON 


Domestic production of pig iron, exclusive of ferro-alloys, decreased 
16 percent from 1945 and totaled 44,842,025 net tons, of which 44,809,- 
893 tons were made using coke and 32,132 tons using charcoal as a 
fuel. Pennsylvania was the largest producer of pig iron in 1946, 
with 30 percent of the total; Ohio ranked next with 21 percent. Of 
the pig iron manufactured in 1946, it is calculated that 1,072,574 tons, 
valued at $27,451,968, were made from 1,822,838 tons of foreign ore 
from Africa, Canada, Chile, Cuba, Mexico, Newfoundland, and 


Pig iron produced and shipped in the United States, 1945-46, by States 


Shipped from furnaces 


Rtate 1946 
Net tons Net tons | Net tons Value Net tons Value 

Alabamas.. LL... 3,581,993 | 3,135,387 | 3,588,863 | $65,991,229 | 3,145,303 | $66,517,978 
California 327, 244 323, 925 313, 883 31 051.290 34, 30, 578, 847 

ab. .. .) 1,314,081 | 1,055,901 1. 279, 163 ' 1, 095, 238 , 
Dino .. -.| 5,048,609 | 4,357,310 | 5,061,368 | 116,303,897 | 4,359,719 | 1009, 717,853 
Indian a.. 5, 981, 717 5,981,937 | 138,253,310 | 4,823,257 122, 786, 881 
Kentucky... y 631, 105 631, 105 624, 174 1) 
Maryland... .| 2,246,941 2. 1) 1, 945, 852 1) 
Massachusetts......... ..]...........- (1) 1 9, 878 
Michigan ...............- 1, 454, 131 1, 482, 037 26, 079, 628 | 1, 363, 950 37, 081, 447 


—ͤ—— 2x2 — 


— 
— 


44,842,025 | 53, 265, 353 |1, 172, 435, 165 | 45,075, 890 | 1, 103, 928, 986 


! Data that may not be shown separately are combined as ''Undistributed."' 
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Sweden, indicating an average yield of 58.84 percent from foreign 
ore. Domestic ore (66,761,043 tons) and sinter (11,837,506 tons) 
and 6,809,241 tons of miscellancous materials were reported as used 
in the manufacture of 43,769,451 tons of pig iron, indicating an aver- 
age pig-iron yield of 51.25 percent from domestic materials. In 
addition, 1,168,590 tons of home scrap and 74,803 tons of flue dust 
were consumed i in making pig iron in 1946. 

Shipments of pig iron decreased 15 percent in quantity from 1945, 
but only 6 percent in value. The values given in the accompanying 
table represent the approximate amounts received for the iron 
f. o. b. furnaces and do not include freight cost, selling commissions, 
and other items normally included in market prices for pig iron as 
published by trade journals. 


Pig iron shipped from blast furnaces in the United States, 1945-46, by grades 


1915 1916 
Value Value 
Net tons... Net tons 
Total Average Total Average 
Charcoal...................... 52, 263 (1) (1) 32, 688 (1) (1) 
Foundry........... f e ce iU 2. 238, 013 $46, 296, 846 $20. 69 2, 615, 223 $61, 025, 123 $23. 33 
LE EENEG 40, 332, 690 873, 657, 477 21.66 | 31, 131, 539 827, 680, 207 24. 25 
Bessemer 7, 735, 489 180, 911, 470 23.39 5, 682. 079 147, 753, 446 26. 00 
Low-phosphorus.............. 307, 792 8, 697, 437 28. 20 ]82, 139 5,133, 543 28.18 
Malleable.. .................. 2, 356. 250 55, 798, 815 23. 68 2, 226, 843 56, 210, 006 25. 24 
All other (not ſerro-alloys) 242, 856 7,073, 090 23. 97 205, 379 6, 126, 661 25. 74 
53, 265, 353 |1, 172, 435, 165 22.01 | 45,075,890 1. 24. 49 


Value included with “All other.“ 


Blast furnaces (including ferro-alloy blast furnaces) in the United States, 
1945-46 


[American Iron and Stcel Institute] 


Dec. 31, 1945 Dec. 31, 1916 
State 
In blast | Out | Total 

RE DSN EEN 17 3 20 
California I 1 
rr 3 1 4 
ihr [ 18 4 22 
ING) cnn 18 2 20 
Keéntuek Vos. 02 socias a S 3 
!!. ! 6 1 7 
Müsmehustt ss O A 1 1 
Meng!!! B 5 
M innesotků . 2 1 3 
New York. . 13 4 17 
/ ͤ ³ A ⁵ĩͤ E. f eA pd 42 5 47 
Pennsylvania. l 65 11 76 
Leises 2 1 3 
„„ f EE 2 2 
ono EECH 2 3 5 
AAA en Ada naka loonie AAA 1 1 
West Virginia... ANA 4 


241 


IRON AND STEEL 631 


Metalliferous Materials Used.—The production of pig iron in 1946 
required 80,421,387 tons of iron ore, sinter, and manganiferous iron 
ore, 2,621,570 tons of mill cinder and roll scale, 3,043,713 tons of 
open-hearth and Bessemer slag, 1,104,348 tons of purchased scrap, 
38,101 tons of miscellaneous materials, an average of 1.945 tons of 
metalliferous materials (exclusive of home scrap and flue dust) per 
ton of pig iron made. 

Alabama furnaces used red hematite from Jefferson County, Ala., 
and brown ore from Alabama, Georgia, and Texas. Manganese- 
bearing ores of domestic and Mexican origin and pyrite cinder from 
Virginia also were used. Because of the preponderance of relatively 
low-grade ore used in the Alabama furnaces, the consumption of ore 
per ton of pig iron is higher than in any other State. 

The iron ore used at Fontana, Calif., furnaces came from the Vulcan 
mine in San Bernardino County, Calif., and the Walker Iron Mini 
Co. mine in Iron County, Utah. Some of the iron ore was GÉIE 
at Fontana before using. Manganese ore from Lower California, 
Mexico, was also used. 

The blast furnaces at Pueblo, Colo., used hematite from the Sun- 
rise mine in Platte County, Wyo., and the Duncan mine in Iron 
County, Utah. The manganiferous ore used came from the Boston 
Hill mine, Grant County, N. Mex. 

The blast furnaces at Sparrows Point, Md., used Lake Superior ore 
and foreign ore from Africa, Chile, Cuba, and Sweden. Domestic 
manganiferous ore from the Lake Superior district and foreign ore 
from Africa also were used. 

Blast furnaces in Illinois, Indiana, and Kentucky used Lake 
Superior iron ore and manganiferous iron ore exclusively. Furnaces 
in Michigan, Minnesota, and West Virginia used mostly Lake Su- 
perior ore, but a considerable tonnage from Canada also was used. 

In New York, the furnaces in the Buffalo district used hematite 
from the Lake Superior district and Canada and magnetite from 
New York. The furnace at Troy consumed magnetite from the 
Chateaugay mine at Lyon Mountain, N. Y. 

Ohio blast furnaces consumed magnetite sinter from New York 
and domestic and Canadian hematite from the Lake Superior district. 

Virtually all of the ore consumed in western Pennsylvania furnaces 
came from the Lake Superior district. Furnaces in the eastern part 
of the State used some Lake ore, some magnetite ore from New 
Jersey, New York, and Pennsylvania, and ore from Africa. 

Utah furnaces used semialtered magnetite from the Iron Mountain 
mine near Cedar City, Utah, and manganesc-bearing ores from Ne- 
vada and Utah. The sinter used was produced at Geneva and Provo 
from Iron Mountain fine ore. 

The blast furnace at Everett, Mass., used hematite from the Lake 
Superior district, magnetite from New Jersey, and foreign iron ore 
from Algeria and Newfoundland. 
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Iron ore and other metallic materials consumed and pig iron produced, 1945-46. 
by States, in net tons 


Materials consumed per 
Metalliferous materials consumed ton of pig iron mado: 
Iron and manga- 
State niferous iron ores Mis- Mis- 
Binter | cella- | Total Ores | ter | cel | Total 
neous 
Domestic | Foreign 9us 
1945 
Alabama 6, 673, 224 4. 206] 1, 801, 589 197, 807 8,677,016 1. 864] 0. 503] 0. 055 2. 422 
California. ...... 361,568| 7, 340 209,272| 55,801) 633, 990 1. 127 .639| .171| 1.937 
e 1, 657, 11272... 697, 600 64, 781] 2, 419, 502 1.2611 . 5310 . 049 1. 841 
Illinois.. 8, 736, 849 J. 688, 426] 756,688] 10, 181, 963 1. 732 . 1360 . 150] 2. 018 
Indlana 10, 348, 30 917,062| 866,061! 12, 131, 431 1.730| .153| .145| 2.023 
Kentucky 1, 016, 140]. ........ 42, 609] 169, 239] 1, 227, 988 1. 610 .068| .268| 1.946 
Maryland.......| 2,753,375} 67,264] 754,583] 678,903} 4,254,125 1. 255 .336| .302| 1. 893 
Michigan 2, 504, 060 .---- 261,663|  93,972| 2,859, 695 1.722| .180| .065| 1.967 
Minnesota...... 832, 643] ......... 1,383| 86, 801] 920. 827 1. 7844 .003| .186| 1. 973 
New Vork 5, 320, 334] 36, 1234 673,963] 356, 677 6, 387, 097 1. 6260 .205| . 108] 1. 939 
Ohio 15, 366, 511 57. 792] 3, 869. 9451, 942, 654] 21, 236, 902 1. 370 .344| .172| 1. 886 
Pennsylvania. 22, 938, 574| 20, 614 4,010, 518 3, 358, 140| 30, 327, 846 1.420| .248| .207| 1.875 
Tennessee.. I oan anglf-------.| 4, 1288 
. } 235, 224067 61. 5740 347,816 1. 688] . 2500 .083| 1.971 
West Virginia.. 1. 990, 100 So 83, 5620 157, 122 2, 312,820] 1. 272, 1480 1.629] . 0660 . 123 1. 818 
80, 734, 222| 338, 0140 14, 056, 31208. 790, 479 103, 919, 027.53, 224, 213| 1.523] . 264] . 165 1.952 
1946 
Alabama 5,897,958| 3, 338 1,609, 262] 139, 6580 7, 650, 216 1. 8820 . 5130 . 045“ 2. 440 
California 343,091] 4, 182 209, 942] 53,772 610, 987 1. 072 .648| . 166 1. 886 
. 1, 456, 281. 446, 652 41, 688| 1,944,601 1.379] .423| .039| 1.841 
INinois. ......... 7, 446, 570] ......... 603, 450| 633,815| 8, 683, 853 1. 700 .139| .145| 1.993 
Indiana......... 8, 315, 584] . ........ 710,575| 655,153| 9,681,312 1.722| .147| .136| 2. 005 
Kentucky....... 1,042, 40... 954] 150,477| 1,215,836 1. 670 .037| .241| 1. 948 
Maryland 1, 398, 4581, 290, 412] 360, 936 3, 523, 740 1.3871 .186| .239| 1.812 
Massachusetts. . 12, 278 3, 6000 694 16, 578 1. 819979 . 080] 1. 
Michigan 2,074,248] 05, 350 284, 955] 137, 115 2, 571, 668 1. 6120 . 197 102 1. 911 
Minnesota 993, 606 61 — 58, 854| 1,052,521 1. 870 111 1. 981 
New York...... 4, 227,001] 40, 721 776, 435 370, 681] 5,414,838 1. 540 . 280 134 1. 954 


Ohio 12, 830, 219| 229, 3160 3, 340, 723 l. 559, 737| 17, 959, 995 : : 
Pennsylvania...|19,131,826| 38, 024] 3, 379, 014|2, 425, 410| 24, 974, 274|13, 251, 337| 1.447| .255| .183| 1. 885 
T 


A E a D PM M 


66, 761, 043] 1, 822, 838] 11, 837, 50646, 807, 732| 87, 229, 119/44, 842, 025| 1. 5290 264] .152] 1. 945 


1 Excludes recycled materials. 


Foreign iron and manganiferous iron ore consumed in the manufacture of pig iron 
in the United States, 1945-46, by sources of ore, in net tons 


Source 1945 1946 
Newfoundland...........|............ 3, 158 
WP: p ERA 91, 041 
Unclassifled.............. 116, 164 |............ 
'Total.............. 338, 014 1, 822, 838 


PRODUCTION OF STEEL 


Steel production decreased 16 percent from 1945, and capacity 
decreased 4 percent. The drop in steel-making capacity was due to 
the dismantling of obsolete equipment used during the war when 
maximum steal production was required. Capacity at the end of 
1946 totaled 91,890,560 short tons, compared with the record high of 
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95,505,280 at the end of 1945. Production of steel ingots and castings 
in the United States i in 1946 was 66,602,724 tons. Of this total, 91.2 
percent was made in open-hearth furnaces, 5.0 percent in Bessemer 
converters, and 3.8 in electric furnaces. Included in the last figure 
is a small production of steel in crucible furnaces, which is not avail- 
able separately for 1946. In 1946, 90.9 percent of domestic steel 
us ut was made in furnaces in the N ortheastern district, 4.6 percent 
e Southern district, and 4.5 percent in the Western district, com- 
pared with 91, 4.6, and 4.4 percent, respectively, in 1945. 

The data concerning steel production used by the Bureau of Mines 
are furnished by he: American Iron and Steel Institute. The output 
from steel foundries that do not produce steel ingots is not included 
in the statistics. 


Steel capacity, production, and percent of operations, 1942-46, in net tons ! 
(American Iron and Steel Institute] 


Production 


Electric 


Percent of 
and all capacity 
76,501,957 | 5,553, 424 3, 974, 540 96.7 
78, 621, 804 5, 625. 492 46 4, 589, 070 98.0 
80, 363, 953 5, 039, 923 4, 237, 699 g 95.8 
71, 939, 602 | 4,305, 318 24 | 3, 456, 704 83. 5 
60, 711,963 | 3,327, 737 2, 563, 024 72. 5 


! The figures include only that portion of the capacity and production of steel for castings used by foun- 
Gries which were operated by companies pi producing steel ingots. 

! Capacity figures from A. I. S. I. Form 7 

3 Included with ‘‘Electric and all other.” 


Open-hearth steel ingots and castings manufactured in the United States, 1942-46, 
by States, in net tons ! 
[American Iron and Steel Institute] 


State 1942 1943 1944 1945 1946 

New England States. 472, 521 487,773 444, 101 432, 601 367, 868 
New York and New Jersey dope 4,378,808 | 4,488,951 | 4,305,108 | 3,813,333 3, 242, 138 
„ lilli ³ð K 23, 562,866 | 24, 548,335 | 24,677, 513 | 21,194, 721 | 17,495, 219 

J a nade E EEN 14, 769, 085 | 14, 834, 574 | 15,011,818 | 13, 402, 084 | 11,446, 783 
mans )( 10. 578, 989 | 10, 679, 645 | 10, 925, 049 10. 237, 621 8, 359, 305 
Minois EES ... | 6,335,916 | 6,350,309 | 6,496,338 | 5,812, 286 4, 851, 975 
Other States NEEN 16, 403, 742 | 17, 232, 217 | 18, 444,026 | 17,046,956 | 14, 948, 675 


—M————— — | a | a | | RT ͤ—-—ꝛ 


76, 501, 957 | 78, 621, 804 | 80, 363, 953 | 71, 939, 602 | 60, 711, 963 


1 Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. 


Bessemer-steel ingots and castings manufactured in the United States, 1942-46, 
by States, in net tons ! 
[American Iron and Steel Institute] 


State 1942 1943 1944 1945 1946 
BIG REP tte E 2,250,717 | 2,365,326 | 2,207,176 | 1, 930, 956 1, 447,825 
PentisyIeania.. cuoc eegen 1,997,547 | 1,926,316 | 1,615,247 | 1,388, 284 1, 113. 388 
et 1. 305, 160 1, 333, 850 1,187, 500 986, 078 736, 524 
6,553,424 | 5,625,492 | 5,039,923 | 4,305,318 3, 327, 737 


1 Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. 


7930654841 
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Steel electrically manufactured in the United States, 1942—46, in net tons ! 
[American Iron and Steel Institute! 


Ingots Castings Total Ingots Castings Total 


3, 843, 757 ; „974. 540 3, 381, 678 75. 026 3. 456, 704 
4. 473, 377 , 6 , 989. 2, 479, 064 83,960 | 32, 563, 024 
4, 131, 703 


! Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. 
3 Includes crucible steel. 


Alloy Steels.—The steel output for 1946 includes 6,077,695 net 

tons of alloy-steel ingots and castings, which represent 9 percent of 
the total, as compared to 11 percent in 1945. This figure includes 
steels in which the minimum of the range specified in one or more of 
the elements named exceeds the following percentages: Copper, 0.60 
percent; manganese, 1.65 percent; and silicon, 0.60 percent; or steels 
containing aluminum, chromium, cobalt, columbium, molybdenum, 
nickel, titanium, tungsten, vanadium, zirconium, and other alloying 
elements when added to steel to obtain desired alloying effects. The 
output of alloy steels in 1946 decreased 30 percent from 1945, whereas 
total steel decreased only 16 5 Of the alloy steel produced 
in 1946, 71 percent came from basic open-hearth, 2 percent from acid 
open-hearth, and 27 percent from electric furnaces and crucibles; none 
was produced in Bessemer converters. 
From the accompanying tables it will be seen that most of the steel 
made in electric furnaces (64 percent in 1946) is alloy steel. Typically, 
steels with higher alloy content are made in electric furnaces and 
steel with lower content by the open-hearth process. 


Alloy- steel ingots and castings manufactured in the United States, 1942—46, by 
processes, in net tons 
[American Iron and Steel Institute] 


1944 1945 1946 


— ——— —E7jWw ͤ — ͤ— ͤ ETU N ——— — ͤ ͤu—äẽ— 


Open hearth: 
Bee 8,539,523 | 6,494,627 | 6,572,353 | 4,325,657 
Š Acid a 677, 416 515,662 | 274, 389 116, 211 
TFUCIDIO uoscsonaiócoaocn cionado H 
Electri—:nu..•—⁵õ m I— 8,932,743 | 3,622,774 2.800, 451 1, 635, 827 


11, 526, 374 | 13,149, 818 | 10,633, 086 | 8,647,711 6, 077, 695 


! Includes only that portion of steel for castings produced in foundries operated by companies manufac- 


turing steel ingots. 


Metalliferous Materials Used.—During 1946, steel furnaces used 
3,117,774 nct tons of domestic iron ore and 446,611 tons of foreign 
ore, most of which came from Chile and Sweden, smaller quantities 
originating in Africa and Canada. In addition, open-hearth furnaces 
eonsumed 769,640 tons of sinter made from both foreign and domestic 
materials. 

Both charge ore and feed ore are used in the basic open-hearth 
process. Charge ore is used to add oxygen to the charge before it is 
melted. This ore should be low in combined and uncombined mois- 
ture, silica, and fines. Ore with a high silica content requires large 
additions of limestone and consequently produces large volumes of 
slag, which reduces furnace efficiency. 1 sinter has been found 
to be a good charge ore in open-hearth practices. 
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Feed ore, which is added to the heat during the working period, 
should be hard, dense, coarse, and low in moisture. Although moder- 
ately high-silica ore can be used as feed, it is undesirable, as in charge 
ore, because of the larger quantity of slag resulting. Lump ore, 
which is preferred as feed ore, is high-priced, and the supply is limited. 


Metalliferous materials consumed in steel furnaces in the United States, 1943—46, 


in net tons 
Iron ore Manganese ore Iron and steel scrap 
Year Sinter Pig iron | Ferro- — 
, Domes- alloys 
Domestic | Foreign tic Foreign Home Purchased 
1943..... 4, 574, 277 | 46,939 | 1,490,361 | 6,064 | 27,985 153, 759, 354 | 1,828,000 | 29,088, 371 | 18, 420, 700 
1944. 4, 629, 102 | 12, 562 | 1, 586, 654 2, 177 9, 321 |54, 104, 677 | 1,648,000 | 29, 422, 868 18, 193, 639 
1945.... | 3,793, 562 | 24, 465 | 1,291, 929 1, 915 7, 245 |46, 596, 855 | 1,388,000 | 25, 236, 910 17, 919, 602 
1946..... 3, 117, 774 446, 611 769, 640 | 2,364 | 2, 110 38, 443, 934 | 1,044,000 | 19, 868, 551 16, 513, 487 


CONSUMPTION OF PIG IRON 


Consumption of pig iron in 1946 decreased 15 percent from 1945. 
Pig iron, a product of the blast furnace, is a semiraw material and, 
except for a small quantity used in direct castings, moves to steel- or 
iron-melting furnaces, for further refining, alone or mixed with other 
ingredients. In 1946, 85 percent of the pig iron went to steel-making 
furnaces (open-hearth, Bessemer, and electric) to be processed into 
steel. Direct castings took 4 percent and the remaining 11 percent 
was consumed in iron-making furnaces, of which the cupola is the 
most important. Gray-iron foundries continued to use more pig iron 
in 1946. Consumption in cupolas increased 13 percent over 1945, 
whereas the use in all other important pig iron-consuming furnaces 
decreased during the year; cupolas used 10 percent of total pig iron 
in 1946, compared with 8 percent in 1945. 


Consumption of pig iron in the United States, 1943-46, by type of furnace 


1943 1944 1946 
Type d furnace or = 
equipment > 

Net tons 0 8 Net tons E er Net tons E Net tons 5 
Open-hearth 47, 107, 608 78.1 | 48, 281, 168 79.2 | 41, 682, 581 78.4 | 34, 608, 653 76. 8 
Bessemer............ 6, 257, 927 10.4 5, 583, 027 9.2 4, 750, 817 8.9 3, 722, 756 8.3 
Electric 393. 819 . 6 240, 482 4 163. 457 . 3 113, 125 .3 
Cupola . 3, 602, $18 6.0 3, 941, 159 6. 5 4, 084, 091 7.4 4, 612, 704 10. 2 
LE cor A 
Bade AN } 537, 902 .9 | — 499,457 8| 433,053 .8 | 356,436 8 
Crucible 457 (?) 863 (3) 552 
Puddling............ 38, 231 .1 28, 166 (3) 22, 725 
Direct cast ings 1. 2, 376, 297 3. 9 2, 377, 299 3. 9 2, 049, 001 is 
Miscellaneous ⁵ MA AA AA 


ne | e | Eegen — 


60, 315, 159 | 100.0 | 60,951,621 | 100.0 | 53,187, 177 | 100.0 | 45,071, 630 100. 0 


1 Some pie fron used in making direct castings included in cupola. 
2 Less than 0.05 percent. 


Plants using pig iron in 1946 were located in all 48 States and in 
the District of Columbia, but consumption is concentrated largely in 
the steel-making centers of the North Central, Middle Atlantic, and 
Southeastern States. These areas together, in 1946, used 96 percent 
of the pig iron, Pennsylvania (the leading consumer) taking 29 per- 
cent of the total and Ohio (the second largest consumer) 20 percent. 
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Consumption of pig iron in the United States, 1943-46, by States and districts 


1943 1944 1946 
State and district Con- Con- Con- 
sum- | Net tons | sum- | Net tons | sum- | Net tons | sum- | Net tons 
ers ers ers ers 


ee k— 


Connecticut.......-...---.-.- 56 113, 588 57 101, 816 61 104, 676 55 88, 307 
6, 543 92 


Maine 14 6. 133 15 S 16 6, 6 16 10, 267 
Massachusetts.. 103 225, 465 104 192, 870 103 184. 432 94 154, 654 
New Hampshire 15 5, S30 16 6, 785 16 8, 908 15 5, 992 
Rhode Island... 12 46, 756 12 39. 858 12 38, 670 10 28, 339 
Vermont 13 14. 751 13 12. 057 12 11, 133 12 9. 411 
Total New England — 213 412,523 217 359, 929 220 354, 511 202 296, 970 
Delaware..................... 7 7 8 7 
77 77 |} 415,036 [[ al 255 436 el . % Al 2924 
New Vork 198 | 3,032, 096 194 | 2,958, 342 197 | 2,598, 306 179 | 2, 201. 586 
Pennsylvania................- 375 |19, 367, 283 380 |19,095,662 | 434 |16,047, 518 354 |13, 120, 922 
Total Middle Atlantic.| 657 [22,815,315 | 655 22, 409,490 | 720 |18, 977,463 | 617 |15, 615, 006 
Alabama 68 | 3,101,043 | 67 | 3,263,647 | 60 | 2,884,295 | 66 | 2, 568, 276 
District of Columbia. ........ 1 1 3 
Kentuck // 23 3. 156, 432 24 |73, 185, 611 24 |»2, 848, 408 24 2. 629, 314 
Maryland.................... 21 22 26 2 
West Virginia F 28 | 1,748, 020 25 | 1,671, 046 25 1, 433, 478 25 | 1,115,785 
OFIdB- ĩ 18 19 ] ] 
VVßößö i} serio 49] sssi Zu sm ZU ees 
Mississlppl................... 6 576 6 903 6 1. 023 8 2, 256 
North Carolina............... 42 13, 404 46 18, 062 48 22, 886 50 253, 423 
poate Carolina. .............. 15 4, 610 17 4, 779 17 5, 355 i 7, 
enmesse@.. 2... eee 52 54 55 2 
cor eerte „„ SU 14.878 40) wel |) 176.738 f ¿2 |) 197.055 
Total Southeastern.....| 370 | 8,247,742 | 379 | 8, 396, 796 396 | 7,460,292 | 386 | 6,612,070 
Arkansas . 3 5 5 Y 4 
Oklahoma tee 10 4, 098 13 6, 826 12 7,944 10 5, 620 
Louisiana......... 5 7 12 13 12 
F EE 40 23, 715 45 152, 058 42 174, 497 37 54. 138 
Total South Central.... 60 27, 813 75 158, 884 72 182, 441 63 59, 758 
Illinois 208 | 5,266,187 | 209 | 5,158,045 | 225 | 4,426,888 208 | 3,716, 293 
Iondisng 126 | 7, 218, 967 131 | 7, 453, 187 142 | 6, 543, 439 126 | 5,356, 288 
E Seege NOM 51 68, 883 55 103, 055 56 83, 412 58 104, 744 
Minpesota8................- Séi 89 | 412,853 5R | 443,943 63 | 428,666 61 443, 861 
Missouri o 53 123, 124 59 130, 537 Sé 106, 734 a . 298 
An 14 21 
Glen k 6,682 |f 12 10,381 i3 13, 532 { i 16, 901 
Egan. 172 178 18 
M es RS aa Deh, — 8 112 2, 098, 447 110 2, 332, 201 122 2, 228, 616 | p 2, 275, 8&7 
ort Bkot8............. .. 1 1 1 
South Dakota 2 210 1 412 1 578 1 316 
Soo ( 324 |12, 410,067 | 335 |12, 271,656 | 339 10. 803, 564 297 | 9,162, 118 
Total North Central ..| 1,133 |27, 605, 420 | 1,170 |27, 903, 417 | 1,231 |24, 633, 439 | 1,127 |21, 169, 706 
Arizona |) 
Nevada. ._.....-.------------- 2 81 3 91 4 133 5 1, 022 
New Nfex co 
Sean ..]] 16 721.672 20 | 1.082, 544 | 29 1.067.032 26 761,468 
Idaho nr e 
Wyoming ; 4 468 3 367 4 495 4 1, 547 
Montana PN 


——ÜÓ—Á || M  nÉÓÀ————M——— | — —— | — ——— a ——— HN 


Total Rocky Mountain. 22 722, 221 26 | 1,083, 002 36 | 1,067, 660 35 764, 037 


— . | —MÓ —À— —— | ene — — 
— | ee | ee — —ñ — ——— .1-] —— 


A. 21 33 31 32 

Washington 338 35. 699 { 37 ) 39, 614 { 40 \ 34, 834 { 31 } 33, 795 

California 114 448, 426 128 600, 489 137 476, 537 123 520, 288 
Total Pacific Coast..... 173 484, 125 198 640, 103 208 511, 371 186 55, 083 


— —— . ñ—4— . [————————— Eä2—ä̃•— l€————M—— | —— 
——ů—— 


— 


Total United States. . 2,628 [60, 315, 159 | 2,720 60, 951,621 | 2,883 53. 187,177 | 2,616 45,071,630 
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PRICES 


The average value of all grades of pig iron given in the accompany- 
ing table is compiled from reports of producers to the Bureau of 

ines. The figures represent value f. o. b. blast furnaces and do not 
include the value of ferro-alloys. The general average value for all 
grades of pig iron at furnaces was $24.49 a net ton in 1946, compared 
with $22.01 in 1945. 


Average value per net ton of pig iron at blast furnaces in the United States, 
1942-46, by States 


IJ ⁰¼U-uB—¼ʒUu d Ed $17.34 $18. 39 $21.15 
A ð ee us 20. 92 22. 98 25.17 
I ok EE 22. 41 23.11 25. 46 
WiiChigan. Sege, egenen e 17. 21 17. 60 27.19 
r EENEG 19. 96 22. 83 22. 82 
Jr K Ses LED EE 21. 96 22. 99 24. 90 
Pennsylvania....................-- LL c le LL ere ee 21. 48 22.37 24. 70 
Western States ! 19. 04 19. 49 21. 25 
Other States 20. 10 20. 48 24. 95 

20.97 24. 49 


1 1942: Colorado and Utah; 1943-46: California, Colorado, and Utah. . 
a poops lowe, Kentucky, Maryland, Massachusetts, Minnesota, Tennessee, Texas, Virginia, and 
est Virg 


The average monthly prices of foundry, basic, and Bessemer pig 
iron at Valley furnaces and of foundry pig iron at Birmingham 
furnaces, according to published market quotations, are summarized 
in the following table. 


Average monthly prices per net ton of chief grades of pig iron, 1945-46 
[Metal Statistics, 1947] 


Foundry 


lg Foundry pig Bessemer pig Basic pie iron 


STEE iron at Valley | fron at Valley at Valley 
Month furnaces furnaces furnaces furnaces 


January. eden ete ee wos one: 22. 54 
Februar . ; 22. 54 
ÄER A AA S 22.90 
i PHM TREE NS A 23.21 
ba E: EEN 22. 77 23. 35 
JUNG A EE 22. 77 25. 00 
I/ ĩͤ AA a ead tees tals 22.77 25. 00 
WE EE 22. 77 25. 00 
Sept embe rr. 22. 77 25. 00 
Oetoe e 22. 96 25. 00 
November 23. 44 25. 00 
Decem deer 23. 44 26. 14 


—— —— | — • äE—ĩ ͤ ꝗ— | ——— ä — 
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Composite prices of finished steel in the United States, 1937-46, by months, in 
cents per pound ! 


[Iron Age] l 

Month 1937 1945 1946 
January.....-.-.... 2. 32263 2. 38444, 2. 54490 
February.......... 2. 2. 38444, 2. 54490 
March... 2. 53185 2. 38444| 2. 54190 
April 2. 58414 2. 42471 2. 73011 
CCC 2. 58414 2. 42471 2. 73011 
June 2. 58414 2. 42471 2. 73011 
Julg3 1 ey 2. 58414 2. 44076 2. 70711 
August 2. 58414 2. 44076 2. 70711 
September 2. 58414 2. 44076 2. 70711 
October 2. 58414 2. 4410422. 70711 
November 2. 58414 2. 441042. 70711 
December.......... 2. 58414 2. 4410422. 74466 
Average......| 2. 53620 2. 27298| 2. 42277|12. 67544 


1 Weighted average of Iron Age quotations on following steel items: Hot-rolled and cold-rolled strip, 
sheets, bars, plates, shapes, wire rods, rails and pipe. The composite was revised in 1041 to obtain greater 
sensitivity in reflecting price changes. (For details of revisions see Iron Age, Aug. 28, 1041, p. 92.) Prior to 
1941, this index was computed on the basis of finished steel shipments in the 10-year period 1929-39. The 
3 years, 1941, 1942 and 1943, are based on annual shipments for the year. Since 1944, the index has been based 


on ee shipments. 
FOREIGN TRADE ? 


3 Estima 
Imports of pig iron for consumption in 1946 decreased 34 percent 
quantitatively from 1945, but the value of imports increased 12 


percent. Mexico supplied 80 percent of United States receipts during 
the year. 


Pig iron imported for consumption in the United States, 1942-46,! by countries, 


in net tons 
Country 1943 1944 1945 | 1946 

North America: | 
Canada. teo ß e 49 §, 778 21, 433 1, 287 
MGTIO: A A EE E ERA 8 11, 248 

Europe: 

SI AAA A A ttu MA AA 28 
United Kingdom Lc lll llL secs sse- 560 E A 1, 528 
h ³oſ / GE TOS 
Oceania: Agstralie nnn 330: AA EE DEE 
Total (net tons b, 778 21, 433 14, 091 
/ A A UPON DEM EE $41, 408 | $116,408 | $440,253 | $492, 519 


! None imported in 1942. 


Exports of pig iron from the United States increased 5 percent in 
quantity and 11 percent in value over 1945. Shipments went to at 
least 27 countries during the year, but Sweden and Italy were the 
main recipients, taking 25 and 18 percent, respectively, of the total. 


? Figures on imports and exports compiled by M. B. F.*ce, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 


— — Ae 
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Pig iron exported from the United States, 1945-46, by countries, in net tons 


Country 1945 1946 Country | 
North America: Europe Continued 
r 6, 106 11, 789 | d RE a ee des 
ARA A 1, 923 122 (05; EEN cide RE 
Dominican Republic 214 | Portugal , PE 
"ZS ve da | Ml sesame | r MA 
Mexico „ 338 1 W 
Other North America 104 194 United Kingdom.......... 
South America: || Other Europe 
e 5, 660 4,772 || Asia: 
RE ee 140 144 China....... dama RÀ 
08i dis LM DP 2. 608 904 | Palestine and Trans-Jor- 
r 3, 661 756 dan UC SC TOE PSY T 
. Y OA Philippines, Republic of.. 
EI Balvador............... | DIR E Africa: 
— 123 28 AI ee 
SAITO 1,877 854 Belgian Congo............. 
Uruguay. .........- FR 3,078 3, 306 Egypt 4 Wa mb aere | 
r 830 497 French West Africa 
Other South America ..... 70 239 | Othér ANWR: Lr eg a eR | 
Europe: | 
Belgium and Luxembourg. LSU 1 nds i | Total: Net tons | 
r Je 1,120 | 8 
France arar. 14, 000 | 14, 000 | 


10, 643 
2, 842 


22, 062 | 


90, 968 | 


111 


95, 608 


$2, 396, 175 82, 670, 369 


Imports and exports of iron and steel products are given in detail 


in the following tables. 


Iron and steel imported for consumption in the United States, 1945-46, by 


commodities 


Commodity 


Net tons 


Steel bars: 
Concrete reinforcement bars —ꝛz 4 
Solid or hollow, n. e. 333... 
Hollow and hollow drill steel—!: 


Circular saw platessew PP ec eese [ene ee eee |---------- 
Sheets of iron or steel, common or black and boiler or other 
plate iron or steel. 
Sheets and plates and steel, n. s. p. ꝶꝶ .. 
Tin plate, terneplate, and taggers’ tin 


Total semimanufſacture sss. 


Manufactures: - 
Structural iron and steel... ................-..------.------ 
Rails for railways cl le ls c ll lle ees 
Rail braces, bars, fishplates or splice bars, and tie plates 
Pipes and tubes: 
Cast-iron pipe and fitting 
Other pipes and tubes. 


Round wire, n. e. 8.....................-. cllc LL lll. 
Telegraph. telephone, etc., except copper, covered with 

cotton jute, de ee e 
Flat wire and iron or steel 1 A loeis 
Ho d strand AM ˙ 5 


—— o e em o es o e e zm —2— — eddie 


—— e ap e e oe e gr e e ep e op e A —EkX ßß—— m m mmm. e ee mme om e 


25, 503 


1946 
Nettons| Value 
(1) 
863 183, 311 
101 19, 773 
404 62, 932 
6, 051 795, 104 
2, 048 124, 846 
589 44, 
603 43, 124 
273 69, 083 
() 397 
113 11, 568 
91 , 092 
334 90, 143 
11, 470 | 1, 465, 364 
875 106, 447 
5,771 113, 678 
2, 226 81, 089 
215 42, 959 
203 26, 045 
Wee 207 | — 40,341 
6 8, 4r 
947 095, 
" 294 á 89, 483 
S| wë 
50 „ 
183 , 222 
1, 047 217, 289 


14, 033 | 2, 935, 621 


4, 400, 985 


640 


Iron and steel exported from the United States, 1945-46,! by commodities 
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1945 1946 
Commodity 
Net tons Value Net tons Value 
Semimanufactures: 
Bteel ingots, blooms, billets, Ss and sheet bars. 203, 746 |$10, 664, 001 452, 534 | $21, 316, 011 
Iron and steel bars and rods 
o A ee 2, 166 300, 395 25, 572 2, 059, 874 
Concrete reinforcement bars 267, 080 | 15, 017, 384 199, 651 12, 624, 758 
Other steel bars 332, 456 | 35, 240, 227 478,637 | 37,727,042 
Wire AA 5 aA tL o Ee 109, 334 | 5,493,116 62, 355 3, 838, 543 
Iron and siea „plates; sheets, skelp, and strips: 
SS AM 25, 543 1, 517, 602 61,703 3,766, 241 
Other Conesa not fabricated. ................... 188, 478 | 11, 886, 100 470, 904 29, 655, 835 
Skelp fron or steel... 146, 535 | 6,380, 416 56, 563 2, 600, 715 
Iron and steel sheets, galvanized. .............. 174, 746 | 15, 158, 621 77, 747 7, 556, 987 
Steel sheets, black, ungalvanized............... 742, 423 | 53, 291, 346 482, 783 | 46,077, 869 
Iron sheets, "black EE 12, 835 043, 910 31, 177 2, 477,937 
Strip band, and scroll iron or steel: 
E ÓN 57,756 | 7, 853, 605 64, 626 9, 323, 516 
Hat on. „668 | 6, 505, 636 84, 376 6, 323, 882 
Tin plate, terneplate, and taggers’ tin 527, 688 | 55, 512, 995 398, 490 | 43, 568, 821 
Total semimanufactures.... ............ 2, 875, 454 |225, 765, 444 | 2,947, 118 | 228, 927, 631 
Manufactures—steel-mill products: 
Structural iron and steel: 
W ater, oil, gas, and other storage tanks complete 
and knodeddowndmatedak — ie 33,371 | 4,394, 255 49,331 | 5,872,907 
Structural shapes: 
Not fabricated. eu E 288, 412 | 14, 428, 679 319, 103 18, 074, 652 
Fabricated. ciao esc acero eke 57,378 | 8,711,478 99, 477 14, 890, 198 
Plates, fabricated, punched, or shaped......... 197, 920 | 21, 760, 743 34, 856 2, 622, 060 
Metal ‘lath 3237222 „891 330, 868 3, 538 679, 016 
Frames, sashes, and sheet pillng .....------- 2, 620 | 1,431, 836 27,356 2, 092, 382 
Railway-track material: 
Rails for railways.............................. 327,994 | 14, 439, 209 385, 583 18, 520, 263 
Rail joints, 1185 bars, flsh plates, and t ie plates: 69,245 | 4,315, 944 53, 072 4, 164, 363 
Switches, frogs, and crossings................... 37.999 | 4, 933, 999 6, 763 1, 216, 754 
Railroad spikes Z ĩð ͥ̊⁴ A te tant 15,907 | 1,327,191 12, 045 1, 214, 087 
Railroad bolts, nuts, washers, and nut locks.... 6,419 | 1,078, 990 8, 470 1,372, 811 
Tubular products: 
Boiler tubes 52,724 | 8,140, 464 44, 565 6, 688, 123 
Casing and oil-line pipe. ................. LL... 256, 770 | 24, 522, 719 179,781 | 18,912, 327 
Seamless black pipe, other than casing and oil 
Ii ³ ſ MR A 21,576 | 2, 355, 272 14. 870 1, 838, 380 
Welded black plpe............................. 65,325 | 6, 206, 191 85, 280 8, 174, 177 
Welded galvanized pi [de 57,292 | 6,187,737 61, 062 7, 100, 025 
Malleable-iron screwed pipe fittings............ 3, 681 , 534, 075 4, 431 1, 924, 231 
Cast-iron screwed pipe fittings. ................ 938 278, 819 1, 302, 017 
Cast-iron pressure pipe and fittings............. 65,649 | 4,386, 355 43, 724 3, 154, 665 
Cast-iron soil pipe and fittings. ................ 7,346 663, 091 2,727 286, 013 
Riveted-steel or iron pps and fittings. ......... 183, 412 | 30, 623, 265 72,985 | 17,617,034 
Wire ang manufactures: 

SEN 29.200 | 3.344, 330 52, 509 5, 613, 481 
Galvanized JC E 61.929 | 6, 840, 616 65,218 | 10,019, 634 
Iron and steel wire, Oopnoeonted. 59,620 | 6,482, 572 ; 4, 862, 386 
Wire rope and strand. ooo 31, 607 | 12, 300, 784 34, 710 | 11, 594, 081 
Woven-wire fencing and screen cloth. .......... 9,646 | 3,027, 289 13, 258 3, 815, 838 
JJ «˙¹W!n½U y 36, 336] 3, 308, 768 , 564 10, 116, 336 

Nails and bolts (except railroad): 
Wire NAS MATE M 31, 264 2, 870, 862 19, 102 2, 046, 774 
Horseshoe nails... nee 1, 529 472, 875 2, 080 676, 421 
All other nails, including tacks and staples.... 9,549 | 1, 822, 689 9, 570 2, 013, 472 
Bolts, nuts, rivets, and washers (except aircraft 
and railroad) eee eec ecce er cell 41, 805 | 10, 638, 205 31, 622 9, 216, 175 
Castings and forgings: 
Horseshoes and calk ss. 1, 681 260, 174 1, 859 274, 909 
Iron and steel, including car wheels, tires, and 
)))) V ß ey as 140, 995 | 20, 052, 876 121,396 | 18, 202, 594 
Total manufactures. ................... 2, 227,129 |238, 471, 310 | 1,943, 737 | 212, 175, 646 
Advanced manufactures: 
House-heating boilers and radiators. le 351,992 |............ 527, 680 
T d GONG parts- sce ce A 8 2, 299, 31422 5, 541, 272 
J A M E P MERDA 684, 018 |............ 826, 970 
Shovels, spades, scoops, and drainage tools 1....| ........... 1, 028, 657 |............ 844, 529 
Hammers and Ml AA A ENS 1, 124, 0555 1, 033, 422 
Saws, wood and metal cutting..................]. LLL. LL. 5,775, 98777 5, 260, 775 
All other tools 1 UU , 854, 493 |...........- 34, 383, 214 
Total advanced manuſactur es. 48, 118, 523 .... 48, 417, 862 


1 Changes for 1944 in table in Minerals Year boo 


, 1945 589, Me as follows: Shovels, spades, eto., 
should read $1,302,689; All other tools, value 110 d read $40 oe 
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WORLD PRODUCTION 


. The following table shows the production of pig iron, by countries, 
in recent years insofar as statistics are available. 


World production of pig iron (including ferro-alloys), 1940-46, by countries, in 
metric tons ! 


[Compiled by B. B. Mitchell] 


Country! 1940 1941 1942 1943 1944 1945 1946 
Australia )] 1, 231, 459 1,499,392) 1, 582, 641] 1,412,620] 1, 326, 308 1,140, 000 888, 000 
AUStrÍS. s 678, 509 652, 300 783, 481 965, 000 926, 178 101, 549 57, 868 
Belgian Congo. ......... 3 600 (1) (4) (*) (*) : 4 
Belgiumn 1, 789, 830 1,422,090! 1. 269, 450 1, 630, 570 718, 490 728, 420| 2, 170, 790 
LE 185, 570 208, 795 213, 619 247, 650 204, 573 259, 909 3 365, 000 
Canada.. ascen: 1,323,115| 1,566,171| 1,981, 309) 1,773,866| 1,836,088| 1, 782, 551) 1,379, 597 
Chile- i decurio Moe (*) (4) 2, 000 4, 637 18, 413 172, 242 
China 1, 660, 871| 1,960, 311} 4, 743, 2510“ 1, 867, 507 * 2, 121, 574 403. 575 1. 326 
Czechoslovakia 1. 620, 000| 1, 572, 000 1, 596, 000| 1, 704,000) 1, 584, 000 576, 000 961, 000 
Finland 26, 193 22, 170 28, 886 43, 277 100, 303 36, 798 (9) 
e EE 73, 472, 440) 7 1, 541, 960] 7 1, 621, 730] ? 2, 183, 725) 7 1, 126, 903) 1,198, 673} 3, 502, 000 
Germany.. ............ 13, 955, 000| 16, 433, 000| 15, 441, 000| 15, 972, 000| 13, 370, 000 (9 $ 2, 322, 000 
Hungary .......... 426, 840 444, 720 420, 470 420, 620| 1% 296, 100 12, 000 160, 270 
Inas 2, 026, 241] 2, 042, 123} 1, 859, 108} 1,776,941) 1, 453, 713} 1, 417. 309 1,347, 000 
IT AA 1, 121, 786} 1, 109,914] 1 889, 259) u 643, 806] 11 230, 995 11 65, 838| 11171, 760 
Japan oo e me: 12 3, 629, 518/13 4, 366, 158 |! 4, 362, 249/12 4, 103, 813|13 2, 114, 177/13 1, 165, 855 185, 000 
Korea (Chosen) ........ 239. 600 300, 256 398, 428 543, 492 567, 850| 1! 138, 000 ($) 
Luxembourg. .......... 1,060, 970 1,343,017| 1,689,121) 2, 289, 740 1,348, 096 316, 477| 1,364, 400 
Mexico... coe e n 93,179] 1 96, 638| 8 123,761| 1 123, 325 135, 157 218, 322 282, 243 
Netherlands.... ........ 3 284, 000 4) 1 ($) ‘ ($) (d 
Nor wa 147, 535 123, 294 110, 838 144, 855 123, 745 (4) 4) 
Poland... .....---0--0--- E) 4 : 4 (4) 228, 249 738, 414 
Rumania. 122. 285 118, 393 161, 693 226, 497 (9 4 (*) 
Sin adas 588, 076 545, 148 549, 030 697, 318 564, 294 488, 414| 10 472, 307 
Sweden.. .............. 787, 211 749, 470 770, 773 831, 769 888, 219 785, 359 699, 800 
Switzerland 3... ........ 2, 000 10, 000 10, 000 10, 000 10, 000 2, 770 11, 500 
rr 81, 248 86, 057 67, 350 55, 259 69, 795 69, 524 78, 880 
Union of South Africa. 303, 923 360, 000 362, 800 486, 800 471, 520 555, 700 560, 000 
77717. 3 15,200, 000|? 13,100, 000; 3 7, 075, 000 ($) (4) 3 9, 000, 000 (4) 
United Kingdom..... .. 8. 336, 700} 7,510,600| 7,726, 000| 7. 302, 250 6,844,621) 7,221,474] 7,885, 564 
United States..........- 43, 026, 030| 51, 456, 627| 55, 316, 075 56, 969, 248| 57, 059, 457 49, 855, 561| 42, 023, 299 
Yugoslavia.............. 84. 000 1 50, 561 (*) (*) (*) ($) (9) 


— —ẽ—— ͤ De M | — HÀ À—— BÀ — | M | ñ—ũ Ʒ | U—eä —— 


Total (estimate) 109. 500, 000/110, 300, 000111, 500, 000 111, 000, 000,103, 000, 000| 81, 000, 000; 80, 000, 000 


1 Pig iron is also produced in French Indochina, New Zealand, and Republic of the Philippines, but quan- 
tity produced is believed insufficient to affect estimate of world total. 

1 Fi iscal year ended June 30 of year stated. 

3 Estimate. 

4 Data not available, estimate by the author of chapter included in the total. 

$ Data represents areas designated as Free China during the period of Japanese occupation. 

* Includes Manchuria. 

? Excludes Alsace-Lorraine; data not available, 194044. 

$ Excludes Russian zone. 

* Includes Northern Territories and Sub-Carpathia; in addition beginning in 1941 includes eastern Hun- 
gary and Transylvania; and beginning in 1942 includes Southern Territories. 

10 January to September, inclusive. 

1 Excluding ferro-alloy production, for which data are not yet available. 

12 Preliminary data for fiscal year ended March 31 of year following that stated. 

u Croatia only. 
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GENERAL SUMMARY 


HE 16-PERCENT drop in the output of steel ingots and castings 

during 1946 was accompanied by consumption of iron and steel 

scrap below that for any year since 1940. This drop in steel output 
did not reflect decreased demand but resulted from a series of strikes 
in the steel and associated industries that began with & general steel 
strike called in January. Steel operations were thereby reduced to the 
lowest operating rate in the history of the industry and production to 
the lowest level in 53 years. Consequently, ferrous scrap was con- 
sumed at a greatly reduced rate during the first 2 months of 1946, 
although partly sustained by foundry operations; purchased-scrap 
stocks accumulated to 3,168,000 net tons at the end of March, the 
highest of the year. After March purchased-scrap stocks declined 
without interruption until the close of the year, when stocks were at 
the lowest level since data were first available in 1939. "The steel 
strike was followed by another by soft-coal miners that found the steel 
industry with only & 40-day supply of coal and resulted in an esti- 
mated loss of 750,000 tons of steel ingots during April and 2,000,000 in 
May. Curtailment of steel production during May caused steel pro- 
ducers to reduce scrap and pig-iron consumption to such a degree that 
the quantity of ferrous material consumed was the smallest for any 
month following the steel strike. Another work stoppage at soft-coal 
mines from November 21 to December 9, 1946, reduced further the 
production of steel and requirements for iron and steel scrap. 


642 
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Salient statistics of ferrous scrap and pig iron in the United States, 1945-46 


Percent of 
1945 1946 
change 
(Short tons) | (Short tons) from 1945 
Stocks, December 31: 
errous scrap and pig iron at consumers’ plants: 
Henne y Al 1, 218, 403 1, 230, 276 +1 
Purchased: seahddddddgddddd ? 2, 706, 710 2, 167, 145 —20 
Pig Eeer ͤ y ß 1, 237, 058 915, 168 —26 
5, 161, 261 4, 312, 589 —16 
Consumption: 
Ferrous scrap and pig iron charged to— 
Steel furnaces: ! 
Hoinée:Scrap: 22552 bocce eee A 25, 236, 910 19, 868, 551 —21 
Purchased scrap. ................- LLL ll ll llle. 17, 919, 602 16, 513, 487 —8 
EIER eebe 46, 596, 855 38, 443, 934 —17 


89, 753, 367 74, 825, 972 —17 
Iron furnaces: ? 


Home sept r ð 5, 645, 923 6, 193, 237 +10 
Purchased AA 6, 115, 066 5, 655, 283 —8 
Pigion . Ee 6, 590, 322 6, 626, 505 +1 


18, 351, 311 18, 475, 025 +1 


Miscellaneous uses ! and ferro-alloy production: 


E EE 77, 871 72, 375 —7 
Purchased e, A 1, 195, 713 1, 181,178 —] 
Pig WO EE A cada 1,191 AA 
1, 273, 584 1, 254, 744 —1 
All uses: 
Home SCIAD EEN 30, 060, 704 26, 134, 163 —16 
Purchased sradssddddd es 25, 230, 381 23, 349, 048 -7 
Total ferrous serap p zzz 56, 191, 085 49, 484, 111 —12 
Pig ifon onesie ⁰ ll. 8 53, 187, 177 45, 071, 630 —15 
109, 378, 262 94, 555, 741 —14 
ii ³oÄöWQöAü;ꝛ ⅛¾ v ͤ RE 60,511 57, 701 —13 
Exports: 
Iron and Steeles sce et ensues soe ea ee ree wees 79, 259 136, 280 +72 
Tin plate, waste-waste, circles, strips, cobbles, ete 16, 475 12, 826 —22 
Average prices per gross ton: 
Seip 
No. 1 Heavy-Melting, Pittsburgh 4..................... $20. 00 $21. 08 e +5 
No: 1 Cast po. 8 $20. 00 $23. 40 +17 
r dicas FE $30. 30 $22. 70 —25 
Pig iron, f. o. b. Valley furnaces: $ 
W eege $24. 55 $27. 14 +11 
A Te EE $25. 02 $27. 64 +9 


! Includes open-hearth, Bessemer, and electric furnaces. 

3 Includes cupola, air, Brackelsberg, puddling, crucible, and blast furnaces: also direct castings. 
3 Includes rerolling, reforging, copper precipitation, nonferrous and chemical uses. 

Iron Age. 


These strikes and others in steel-consuming industries resulted in 
an over-all loss of steel production e the year, estimated at 
16,000,000 net tons. After settlement of the spring coal strike, 
operations in the steel industry recovered rapidly, until in October 
steel output reached the high point for the year, when virtually 
7,000,000 tons of steel ingots and castings were produced. The 
average operating rate during that month was 89 percent of capacity. 
This level was attained by melting 8,677,000 gross tons of ferrous 
materials (of which 49 percent was pig iron)—the highest melt of any 
month in 1946. The high rate of scrap consumption during the latter 
months of 1946, with & lag in return of new (prompt) scrap from 
fabricating industries, resulted in a lowering of stocks in consumers 
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ards to less than a 30-day supply at the end of the year. An increase 
in the return of old (obsolescent) scrap was noticeable during the 
third quarter of the year as a result of the scrap drive inaugurated on 
July 15, 1946, by the Office of War Mobilization and Reconversion; 
but consumers were unable to increase their inventories of purchased 
scrap until December, when an increase in the return of new industrial 
scrap enabled consumers to increase scrap by a small margin. 


MILLIONS OF NET TONS 


FIGURE 1.—Consumption of purchased scrap and output of pig fron and steel in the United States, 1905-40. 
F on consumption of purchased scrap for 1905-32 are from State of Minnesota vs. Oliver Iron Mining 
Co., et al., Exhibits, vol. 5, 1935, p. 328; those for 1933-34 are estimated by authors; and those for 1935—46 
he onec on poread of Mines reports. Data on output of steel are as given by the American Iron and 

tute. 


The ferrous raw materials charged into steel-making furnaces 
during 1946 comprised 49 percent scrap and 51 percent pig iron com- 
ared with 48 percent and 52 percent, respectively, during 1945. 
owever, the charge of scrap and pig iron used in iron foundries 
(mainly cupola furnaces) remained unchanged from 1945 and con- 
sisted of 64 and 36 percent, respectively. Ahe apparent increase in 
the use of purchased scrap during the year was effected during periods 
of reduced steel production, when pig iron became very scarce, owing 
to shortages of coke for blast-furnace fuel. Thus, during August 
purchased scrap constituted 22 percent of the steel-furnace melt 
compared with 27 percent in June and 29 percent in May. The high 
rate of purchased scrap usage during the last quarter of 1946 was made 
at the expense of inventories in consumers’ yards. The proportion- 
ately higher quantity of scrap used in all furnaces during 1946 resulted 
in & ee decline in stocks of purchased scrap. Pig-iron 
stocks—the lowest since at least 1938 when this survey was inaugu- 
rated by the Bureau of Mines—were 26 percent less than at the end 
of 1945 and totaled 915,168 short tons. 
In an effort to increase the supply of steel scrap available to con- 
sumers, a joint ship-breaking program was undertaken by the Navy, 
Maritime Commission, and War Assets Administration, and an in- 
creasing number of ships were declared surplus during 1946. To 
expedite the output of ship scrap from this program and move the 
product to the steel mills as quickly as possible: CPA established the 
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Office of Shipbreaking Consultant. During September, 14 Maritime 
Commission shipyards were made available for leasing by the War 
Assets Administration to companies which qualified as ship breakers. 
Of these, 3 were in New England, 5 on the Gulf coast, 3 in the Midwest, 
and 3 on the west coast. During October 8, additional Navy ship- 
yards were made available. At the close of the year, 17 companies 
were engaged in the ship-breaking program, and 19 more had indicated 
an interest in entering the business. Several of the latter group had 
pu ships but had not yet obtained facilities for breaking. 

n July 1946 it was estimated that steel scrap was being produced 
from ship breaking at a rate of 15,000 tons per month. This rate 
had increased to 33,000 tons in November and to 40,000 tons at the 
close of the year. In all, about 180,000 tons of scrap were produced 
by this program during 1946. 


GOVERNMENT REGULATIONS 
CIVILIAN PRODUCTION ADMINISTRATION 


On October 22, 1946, the Civilian Production Administration 
issued an amended steel order M-21 in an effort to distribute 
equitably the dwindling supplies of iron and steel scrap. "The regula- 
tion affected both consumers and dealers and closely followed an 
earlier plan approved by the Industry Advisory Committee for scrap. 
For consumers (including steel mills) inventories of usable scrap, 
whether prepared or unprepared and including both home and pur- 
chased scrap, were limited to a 45-day supply. Because of the greater 
scarcity of cast scrap, stocks of this material were limited to a 30-day 
supply. For scrap dealers and brokers the de stated that 
scrap could not be accepted which was not to be shipped in the follow- 
ing 2 months. To be effective January 5, 1947, and on the fifth of 
each succeeding month, a dealer or broker was to report to the CPA 
when his shipment in the 2 preceding calendar months was less than 
the tonnage required to be shipped to balance receipts for the third 

receding month. Where such receipts and shipments did not 
balance as indicated above, a scrap dealer or broker was to furnish 
the following information to the CPA: (1) His receipts of scrap during 
the past 3 calendar months, by months; (2) the reason he was unable 
to balance his reccipts for the third preceding calendar month, by his 
shipments during the past 2 months; (3) his current inventory. The 
order applied to each operating unit when a person or company 
maintained more than one. 


OFFICE OF PRICE ADMINISTRATION 


To prevent possible hoarding by speculators and to assure the 
maximum flow of iron and steel scrap to industry through normal 
channels, Paul A. Porter, Price Administrator, announced a six-point 
scrap program on September 10, 1946, that kept the current price ceil- 
ings unchanged, except for cast-iron scrap. The program: (1) Estab- 
lished ceiling prices for the first time on sales of unprepared scrap to 
scrap dealers from industrial or Government sources; (2) reduced ceil- 
ing prices on sales of unprepared scrap to consumers or their brokers 
50 cents a ton, which gave dealers a differential to insure the flow of 
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scrap through this channel; (3) prohibited the purchase or sale of 
scrap on the condition that the buyer deliver any other commodity to 
the seller; (4) prohibited sale of electric-furnace and foundry grades of 
scrap at premium prices for use in basic open-hearth furnaces, unless 
the scrap had been allocated by the CPA; (5) provided incentive in- 
ereases ranging from $2.50 to $7 per gross ton in the maximum prices 
of prepared grades of cast iron; (6) provided for increases in the Office 
of Price Administration staff of expert graders assigned to scrap and 
for a drive for criminal prosecution in appropriate cases of violators of 
OPA scrap regulations. 

For the first time since April 3, 1941, iron and steel scrap (as well as 
other scrap and metals) was restored to a free market when the Price 
Administrator abolished wartime control, effective November 10, 
1946. This action had an almost immediate effect upon the price of 
ferrous scrap. The composite price of steel-making scrap, as reported 
by the magazine Steel, increased from a ceiling of $19.17 p gross ton 
to $27.68 early in December and Jumped to $30.75 on December 21 
and $31.08 on December 28, 1946. No. 1 cast-iron scrap doubled in 
price from the $20 ceiling to $40 per ton by the end of the year. 


CONSUMPTION 


The large use of scrap as compared with that of pig iron, as in 1945, 

ain was noticeable in the New England, Southwestern, and Pacific 

oast districts in 1946. These districts together used 7 percent of 
the total scrap consumed in the United States but only 2 percent of 
the pig iron. The average ratio of scrap to pig iron in these three 
districts was 3.7:1, whereas for the United States at large it was 
1.1:1. 

Open-hearth steel furnaces are by far the largest consumers 
of ferrous scrap and pig iron. The proportions of the total scrap 
and pig-iron supply used in 9 furnaces have remained 
relatively constant, as the following data show: Open-hearth con- 
sumption accounted for 66 percent of the total scrap in 1946, 67 per- 
cent in 1945, and 67 percent in 1944; 69 percent of the home scrap in 
1946, 73 percent in both 1945 and 1944; and 61 percent of the pur- 
chased scrap in 1946, 60 percent in 1945, and 57 percent in 1944. 

Cupola-furnace consumption in 1946 increased as follows: Home 
scrap, 17 percent of the total compared with 12 percent in 1945 and 10 
percent in 1944 and 1943; purchased scrap, 18 percent compared with 
15 percent in 1945 and 1944; pig iron, 10 percent compared with 8 
percent in 1945 and 6 percent in 1944 and 1943. 

Bessemer converters consumed 8 percent of the pig iron in 1946 
compared with 9 percent in 1945 and 1944 and 0.5 percent of the 
scrap compared with 0.6 percent in 1945. 

Electric furnaces consumed 7 percent of the total scrap compared 
with 9 percent in 1945 and 10 percent in 1944 and 0.3 percent of the 
e from 1945. 

gathering data on the consumption of scrap in 1946, the practice 
of the past few years was continued, in that figures on the use of scrap 
in the production of ferro-alloys and for various miscellaneous uses 
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are included. Figures for some States are grouped to avoid disclosin 
the details of individual operations. j 


Ferrous scrap and pig iron consumed in the United States and percent of total 
derived from home scrap, purchased scrap, and pig iron, 1945—46, by districts 


1945 1946 


Percent of total used’ 


Percent of total used 


District Total Total 

used used 

(short (short 

tons) tons) 
New 5 Se EEN 1, 164, 614 30.8 30.4 1, 167. 414 33.7 40.9 74. 6 25. 4 
Middle Atlantic.... 36, 813, 199 28.2 51.6 | 30, 549, 333 27.2 21.7 48. 9 51.1 
Southeastern....... 270 25. 4 54.6 | 12, 304, 512 25.6 20.7 46.3 53.7 
Southwestern. ..... 765,941 | 26.8 23.8 601,479 | 2.1 | 67.0 | 90.1 9.9 
North Central 52, 224, 035 29.2 47.2 | 45, 739, 590 28. 5 25.2 | 53 7 46.3 
Mountain 272, 451 26. 9 47. 0 1, 688. 468 | 29.4 25. 4 54.8 45.2 
Pacific Coast 2, 471, 752 27.1 20.7 2, 504, 245 2.5 5.4 77.9 2.1 
109,378, 262 | 28.3 6 | 94,555, 741 27.6 7 


Proportion of home and purchased scrap and pig iron used in furnace charges in 
the United States, 1945-46, in percent 


E 


e 2.5 19.0 47.5 21.3 48. 4 51.0 
3 4.6 L7 6.3 17 6.1 93.9 
added 45. 8 51.8 96. 9 50. 3 97.0 3.0 
———— —— 31.6 32.7 64. 3 32.1 65.0 35. 0 
F365 8 49.3 21.8 71.1 2.1 73.9 26. 1 
O 32. 8 26.3 59. 1 38.8 67.2 32.8 
SEA 2.8 22.8 25.6 18.2 18.2 81.8 
22 8 38. 6 61.4 | 100.0 48.6 | 100.0 |........ 


! Includes data for 2 Brackelsberg furnaces. 
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Consumption of ferrous scrap and pig iron in the United States, 1945-46, by type 
of furnace, in short tons 


Type of furnace or equipment Pig iron 

1045 
Open-hearth....................... 41, 682, 581 
Bessemer.......................... i 4, 750, 817 
Electric 364 2, 709, 059 5, 083, 331 163, 457 
pee EE 3, 729, 761 7, 343, 767 4, 084, 091 
Brackelsberg...................... 2 328, 828 1, 069, 924 433, 953 
püeible ooo 355 797 552 
Puddling.......................... 842 6, 982 7, 824 22, 725 
last EE 2, 049, 140 3, 338, 677 |.............- 
Direct cast ing 2, 049, 001 
Ferro- allo 292, 707 M tates 
Miscellaneous 903, 006 961, 79y9 9 
25, 230, 381 56, 191, 085 53, 187, 177 

1946 
Open-bearbh 14, 295, 908 32, 441, 525 34, 608, 053 
Bessemerrrr 69, 550 571 3, 722, 756 
Electric 2, 148, 029 113, 125 
uno %Cͥͥͤ CD E 4, 229, 039 4, 612, 704 
Brackelsberg SE 316, 505 1, 01 1, 104 356, 436 
Crucible.............-.-..-..------ 1, 166 2, 021 985 
GUD carcasa oo aos 3, 235 3, 235 14, 506 
BGS os ao 8 1, 104, 348 2, 272,938 |...........-.- 
Direct east ing 1, 641, 874 
Ferro-allog.. ooo 20 258, 754 oo n 
Miscellaneous..................... 922, 424 977, 703 1, 191 


23, 349, 948 49, 484, 111 45, 071, 630 


! Where 2 or more separate departments, such as blast-furnace, open-hearth, foundry, etc., are situated 
at the same place and are operated by 1 establishment, each department is counted as 1 plant. 


CONSUMPTION BY DISTRICTS AND STATES 


In 1946 iron and steel scrap and pig iron were used in all 48 States 
and the District of Columbia; none was used in Alaska. As in 1945, 
the largest consuming districts in 1946 were the North Central, 
Middle Atlantic, and Southeastern. The New England district 
showed an increase over 1945 in total scrap consumed, but all other 
districts showed a decrease during the year. Pig-iron use increased in 
only the Pacific Coast district. The nine States having the largest 
consumption of scrap, together with the percentage consumed, were: 
Pennsylvania 24, Ohio 18, Indiana 10, Illinois 10, Michigan 7, New 
York 5, Alabama 4, Maryland 3, and California 3. "This order varies 
slightly from 1945; Alabama and Maryland changed positions. 
Pennsylvania, Ohio, Indiana, and Illinois remained the leading 
States in iron- and steel-scrap consumption. 
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Consumption of ferrous scrap and pig iron in the United States, 1942-46, by 
districts 


— —äÿ1b4 3ͤh³VM! em e e ——— zm mm 
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616. 166 1. 110, 735 


266 538, 469; —12.6| 1,006,180) —9.4| 412,423 
255 472. 7424 —12.2| 868, 947 —13.6) 359. 929 
248 451. 237 | —4.5| $810,103 —8.8| 354,511 
210 177. 788 +5.9| 870,444) 77.4] 296, 970 


—2. 5 8,446,963} +8. 3019. 637, 783| 41. 9122, 392, 004 

916 +9. 8} 8,251, 262 2. 4020, 543, 528| 44. 622, 815, 315 
880 4-.8| 7,907, 164) 4. 2 20, 303.037]  —1.2/22, 409, 490 
—16.1| 7, 434,229]  —6.0|17, 835, 7360 —12. 2/18. 977, 463 

818 —20.0| 6, 614, 440 —11.0/14, 934, 327 —16. 3115, 615, 006 
526 —2.5| 2,981,358} +5.5| 6,650,431]  +1.0l 8, 356, 308 
512 +65.1| 2,540,188] —14.8| 6,397,385] — —3.8| 8, 247, 742 
501 +.1| 2,763, 586|  -4-8.8| 6,625,141] — --3.6| 8, 396, 796 
485 —10.0| 2,731,033} — —1.2| 6,205,978; — —6.3| 7. 400, 292 
476 —9.5| 2. 547, 6644  —6.7| 5,692,442} —8. 3 6,612,070 
138 --37.3| 352. 460 +83.4| 454. 143 +56. 7. 481 
136 --38.6| 454,731] +29.0)  506,617| +31. 27, 813 
13⁴ 436. 10 35. 3710 —21.6| 549, 552 —7.9 158, 884 
131 --6.1| 378,618) 76.2 583,500] 46.2 182, 441 
121 —32.1| 402,683) 46. 4 641,721] —7. 59, 758 
—2.5112,814,017| +3. 9129, 608. 255| J. 2/26, 855, 971 

+2. 9/12, 685, 489] —1.0/29, 962. 2160 HI. 2/27, 605, 420 
..-.....|12.281.465| —3. 2/29, 565, 905| —1.3|27, 903, 417 

—11. 8/12, 352,904] F. 6/27, 590, 596| —6. 7/24, 633, 439 

—14. 3|11, 515,917 —6. 8 24, 569, 8844 — 10. 9/21, 169, 706 

87 +3.6| 533,604] 719.4 970.074] -F11.8| 666,938 
91 +4.5}  570,034|  -F6.8| 1,020,169} +5.8] 722.221 
92 --31.2| 6091, al -+21.3| 1,289,997} +25.7| 1.083, 002 
91 +2 3| 592,431| —14.3 1,204, 791 — —6.6| 1,067, 660 
90 —19.0| 428,171| —27.7| 924. 431] —23.3| 704,037 
285 —35.3| 1,390,311] 422.9 1, 883. 730 +15.4| 272. 105 
317 722.9 1,573,694] 713. 2 2,118,801] 415.5 484. 125 
324 +27.8] 1, 450, 021 — 7.9 2, 146, 622 +1. 640, 103 
300 —3.8| 1. 289. 929 —11.0| 1,960,381] —8.7 511,371 
279 —12. 4 1,363,285]  --5.7| 1,950,862) — —.5| 554, 088 
59, 042, 883 

3, 60, 315, 159 
60, 951, 621 

3, 493/30, 53, 187, 177 
45, 071, 630 


! Where 2 or more separate departments, such as blast-furnace, open-hearth, foundry, etc., are situated 
at the same place and are operated by 1 establishment, each department is counted as 1 plant. 
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Consumption of ferrous scrap and pig iron in the United States in 1946, by States 
and districts 


A ^ Scrap Pig iron 
tive 
plants Home Purchased Total 
State and district Weg Per- Per- Per-| Short | cent 
POrt-| Short | cant | Short | cent | Short | cent tons 
ing tons of tons of tons of 
total total total 

Connecticut. ................. 65| 121,784] 0.5) 151,548) 0.6] 273,332] 0.6 88, 307 

GING. eege 20 13, 090 . | 10, 968} () 24,058| (1) 10, 267 
Massachusetts 113| 202, 884 .8| 249,982) 1.1 452, 866 . 9 154. 654 
New Hampshire 18 7, 4120 (i) 12, 102 .1 19,514| (i) 5, 992 
Rhode Island................. 11 85, 458 .1 39, 669 a2 76, 127 ae 28, 339 
Vermont —ꝛ- 13 12, 028 0) 13, 519 , | 25, 547 . 1 9,411 

Total New England.... 240 392, 656 1.5 477, 788 2.1 870, 444 1.8 296, 970 
Delaware..................... 9 ) 

New Jersey C 110 316, 377 1. 2 497, 584 2. 1 813, 961 1. 7 292, 498 
New York..............----.. 219] 1,270,190) 4. 8 1,116,908] 4. 8] 2,387,098]  4.8| 2, 201, 586 
Pennsylvania................. 480| 6, 733,320} 25. 8| 4,990,948] 21.4|11, 733, 268| B. 7|13, 120, 922 

Total Middle Atlantic.. 818| 8,319. 887 31.8] 6, 014, 440| 28. 314, 934, 327 30. 2115. 615, 006 
Alabama — P .-.- 89} 1, 209, 7788 4.6) 57, 943] 2. 4 1, 777, 721 3. 6| 2, 503, 276 
District of Columbia 3 
Kent uc /// 260% 1, 304, 532| 5. 0 909,596) 3. 9 2, 214, 1288 4. 5 2, 629, 314 
Mar plana CCC : l 

o EEN 
Georgia VVV 60 47, 239 2 116, 312 . 5 163, 551 3 63, 613 2 
Mississippi. .................. 12 1, 636] (1) 2. 185] (!) 3, 821] (1) 2, 255 
North Carolina 53 16, 341 .1 11, 741 .1 28, 082 1 28, 423 
South Carolina 22 5. 424] (1) 8, 504] (1) 13, 928] (1) 7, 348 
F 179, 6549] d 212,059 o 391,008|  .8| 197,055 
West Virginia...............- 33 380, 279 1.4 719, 324 3. 1| 1,009, 603 2. 2| 1,115, 785 

TotalSoutheastern.....|  470| 3,144,778. 12.0) 2, 547, 661 10. 9, 5,692, 442|_11. 5| 6. 612, 070 
Arkansas 1 
Louisiana. 27 18, 680 ¿1 54, 617 .2 73, 297 2 5, 620 
Oklahoma................... 18 
q A 65| 120,358 4 __ 348, 066 LN 408,424 — 9 _ 54,138 

Total Southwestern..... 121 139, 038 .5| 402,683] 1.7 541,721 1.1 50, 758 
¡A 248| 2,434,972) 9.3 2, 523, 720| 10.8| 4,958, 692| 10.0| 3,716,293] 8,3 
Ina!!! EE 148| 2, 986, 728] 11.4] 2, 124, 368 9.1| 5,111,006) 10. 3| 5,356, 288 .9 
cili ee 2s 132, 718 Zo 234, 667 1.0] 367,385 7 104, 744 2 

ADS 
Nebraska ENEE 15 31, 611 .1 77, 901 3 109, 512 2 16, 901 

Ichlean. 201 z 
Wisconsin 131 2. 265, 232} 8. 9 1, 816. 0288 7.8] 4. 081, 260 8. 2 2, 275, 887 
Minnesota. 75 219, 092 .8 258, 775 1.1 471,867 1.0 443, 861 
Nan S F 67 187. 916 i 488, 708 2.1 076, 624 1.4 93, 208 

o akota. a. 
South Dakota .............. 955| (1) 689| (!) 1,044| () 316 
Ohh 375 4. 794, 743] 18.3) 3, 991, 061] 17. 10 8, 785. 804] 17. 80 9, 162, 118 ; 

Total North Central ` 1. 35713. 053. 967 50.0/11, 515,917] 49.3 24, 569, 884) 49. 6/21, 160,706] 47.0 
Arizona cese. 11 
Nevada................-..-... 3 | 9,138} (1) 62, 062 .2 71, 200 2 1,022} (1) 
New Mexico 4 
Ven ee 25 482,423] 1.9] 345,805] 1.5] 828,318 1.7| 761. 4680 1.7 
Idaho... A ⁵ den 6 932| (!) 5,190 05 6,122 6 
Wyoming 2 2| () 6| (i.) 8| (! 1,547| (i) 
Mogtanss sae 11 3.765| (!) 15,018 .1 18,783| (1) 

Total Rocky Mountain. 90 496, 260 1.9 42%, 171 1.8 924, 431 1.9 764, 037 1.7 
rn MA 0. 40% 4% 314,963 1.4) 405,363] a Dm 1 
AIN 2.22.22... 1720 497,177) 1.9 1,048,322) 4.5| 1,545,499| 3.1| 520. 288 1.1 

Total Pacific Coast..... 279)  587.577|  2.3| 1, 363. 285 5.9| 1,950, 862] Au 554,083 1.2 
Total United States: 

AAA 2 3,381/26, 134, 163] 100. 0/23, 349, 948] 100. 0/49, 484, 1110 100. 0/45, 071, 630| 100.0 

19415 ꝶ 3,403 30, 960, 704] 100. 0/25, 230, 381] 100. 0 56, 191, 085; 100. 0; 53, 187, 177| 100. 0 


1 Less than 0.05 percent. 


? Where 2 or more separate departments, such as blast-furnace, open-hearth, foundry, ete., are situated 
at the same place and are operated by 1 establishment, each department is counted as 1 plant. 
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Open-Hearth Furnaces.—Ferrous scrap and pig iron consumed in 
open-hearth furnaces in 1946 totaled 67,049,578 short tons, a 16- 
percent decrease from 1945. The use of home scrap decreased 20 
percent, purchased scrap 5 percent, total scrap 14 percent, and pig 
iron 17 percent. However, there was no change in the open-hearth 
furnace melt, which consisted of 48 percent total scrap and 52 percent 
pig iron. Of the total scrap consumed, 44 percent was purchased 
compared with 40 percent in 1945 and 36 percent in 1944. 

Pennsylvania led in the use of scrap in the open-hearth in 1946, 
followed in order by Ohio, Indiana, and Illinois; this ranking was 
unchanged from 1945 and 1944. 


Consumption of ferrous scrap and pig iron in open-hearth furnaces in the United 
States in 1946, by districts and States, in short tons 


Active Scrap 
District and State Plants AAA Pig iron 
reporting 


— EEE A o ——— | NA 


New England: 


Conneetieceutt e 1 
Massachusetts... z. 2 102, 723 208, 424 311, 147 92, 467 
Rhode Island.......................... 1 
Total: 1948. ............... LL. l.l... 4 102, 723 208, 424 311, 147 92, 467 
US. Eege 4 111, 236 231, 104 342, 340 135, 624 
Middle Atlantic: 
Denn... ena 1 
New JGISDy.. ⸗ AA 8 2 |? 1, 049, 383 762, 279 | 1,811, 662 1, 963, 423 
New VOIR AA 8 
Pennsylvania.. .....------0-----0------ 46 | 5,278,047 | 3,691,117 | 8,969,164 | 10, 543, 660 
Total: 1946. 57 6, 327, 430 | 4, 453, 306 | 10, 780, 826 12, 507, 083 
11! an 63 8. 086, 429 4, 756, 791 | 12, 843, 220 15, 381, 631 
Southeastern and Southwestern 
18 Meer ee Wh ROC 2 
COR OI cL a eos wee. 1 
A 1 806, 002 597, 063 1, 403, 065 1, 961, 338 
Toris II ee 1 
RE UCEY o mer eR an tp PUE ^ 
aryland A AN 
TA ee NA rates 484,392 | 1,290,749 | 2,775, 141 3, 205, 862 
West Virginia... 2 
Total: 1984 Ee st 11 2, 290, 304 1, 887, 812 4, 178, 206 5, 167, 200 
1945, tee 11 2, 795, 325 1, 788, 177 4, 583, 502 6, 200, 509 
North Central: 
III ³ĩV 8 11 | 1,499,851 | 1,359,749 | 2,859, 600 2, 628, 113 
¡E A ous bore cole deae esce 7 2, 579, 987 1,845, 409 | 4, 425, 396 4, 801, 916 
Mihgensn 4 791, 976 536, 654 | 1,328, 630 1, 263, 408 
Mi a TES 2 
Minnesota... 1 259, 145 452, 374 711, 519 425, 764 
Ke icio G ese. 2 
ONO Ee 23 | 3,527,513 | 2, 459,353 | 5, 986, 866 6, 595, 838 
Total: A 50 8, 658, 472 6, 653, 639 | 15,312,011 15, 715, 039 
e E A A 52 | 10, 675, 597 7, 192, 219 | 17, 867, 816 18, 574, 441 
Rocky Mountain and Pacific Coast: 
n 1 
Celona 6 |} 766,508 | 1,092,737 | 1,859,335 | 1. 126, 264 
Washbingto“nn.n.n.n nnn 1 
Total: 1943. 9 766,598 | 1,092,737 | 1,859,335 | J. 126, 264 
otal nen FCC 10 960,017 | 1,159,396 | 2. 119. 413 1, 390, 376 
Total United States: 1946.................. 131 | 18, 145,617 | 14, 295, 908 | 32, 441, 525 | 34, 608, 053 


II T8 140 | 22, 628, 604 | 15, 127, 687 37, 756, 291 41, 682, 581 
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Bessemer Converters.— The 3,965,331 short tons of ferrous raw ma- 
terials used in Bessemer converters in 1946 represents a 22-percent 
decrease from the 1945 use of these materials. The proportion of 
scrap in the metal charges was 6 percent, of which 71 percent was 
home scrap. 

Following the usual pattern, Pennsylvania was the principal con- 
sumer of scrap in converters in 1946. 


Consumption of ferrous scrap and pig iron in Bessemer converters in the United 
States in 1946, by districts and States, in short tons 


Active 
District and State plants Pig iron 
reporting 


New England and Middle Atlantic:. 


Connecticut 
Delaewnre c. ll. 8, 423 2, 268 
Now rA err D eec 
Pennsylvania 102. 711 1. 346, 011 
Total: id .. ge 111, 134 1. 348, 279 
AA ee e due 127, 321 1, 652, 253 
Southeastern and Southwestern: 
Dama A ö 
Maryland. .-....................-.---. 
West Virginia 26, 176 359, 750 
uisis A A 
A A 
Total: . cece ckeewcis 26, 176 , 080 46, 256 359, 750 
I/ cee p NN 21, 595 451, 419 
North Central and Pacific Coast: 
EMMER eenaa é 8, 100 179, 784 
ans EE 
OW Biase be SIN 
Michigan 11, 599 16, 871 263, 607 
o 
SSQUÍ WEE 
Washington . ) 105 257 69 
(RI A EE EE 50, 079 90, 163 1, 571. 267 
Total: 1046...................-...... 69, 883 85, 185 2, 014, 727 
A ee os 124, 357 458 147, 815 2, 647, 145 
Total United States: 1946 173, 025 Ñ 242, 575 3, 722, 756 
A 234, 034 316, 890 4, 750, 817 


Electric Steel Furnaces.—Shortages of suitable steel scrap, especially 
low-phosphorus grades for use in electric furnaces, together with a 
sharp drop in demand for alloy steel during 1946, resulted in an average 
operating rate for electric furnaces during 1946 of 47 percent of ca- 

acity compared with 64 percent in 1945. The sharp drop in electric- 
urnace production was reflected in the consumption of ferrous scrap 
in electric furnaces during the year. The total melt of ferrous scrap 
and pig iron used in electric furnaces in 1946 amounted to 3,811,063 
net tons, a decrease of 27 percent from the 5,246,788 tons used in 1945. 
Decreases in the use of scrap and pig iron were apparent in all districts 
during the year. 
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Consumption of ferrous scrap and pig iron in electric steel furnaces in the United 
States in 1946, by districts and States, in short tons 


Active Scrap 
District and State Plant E Pg iron 
reporting 


Home Purchased Total 


New England: 


New Hampshire ... 1|) 875| mem) wei 127 
Massachusetts 9 12 437 8. 838 21, 275 273 
Total: 1946... 13 21, 222 16, 456 37, 678 1, 540 
FFF 18 34. 349 23, 361 57, 740 1, 778 
Middle Atlantic: 
VVV ail u. 16988) aa 207 
New York, 19 87, 736 70, 868 128, 604 9, 433 
Pennsylvania.........................- 57 442, 541 415. 502 858, 043 15, 321 
Total: 194. 90 511, 609 503,355 | 1,014,964 22, 961 
EE 97 810, 042 740,904 | 1, 551, C36 23, 260 
S rr ————— == es ä w —-—-— 
Southeastern: 
District of Columbla.................. 1 
VV j| 18.108] gei 58. 820 258 
West Virgin ........................ 1 
(UH ue TEE 
Florſd—— 1 | 18. 133 17, 935 36, 068 356 
Gers AS. 3 
No Carolina 1 
C0 OE In rss] 1979 | — 18 108 703 
Virginie 4 
Total: 194. 25 48, 765 76, 321 120, 086 1, 327 
FCC 26 71, 465 120, 143 191, 608 1, 955 
Southwestern: p 
Arkansas 1 
VVVPPVPPV 1 29, 359 80, 091 59, 450 445 
[S CT ee A ES hoger 9 
Total: d... 15 29, 350 30, 091 59, 450 445 
EE 18 44, 168 41, 736 85, 904 1, 579 
North Central 
Illinois. eee 25 266, 066 382, 295 648, 391 19, 586 
Indiana. ee. 11 32, 569 22, 853 55, 422 2, 487 
IOWB A e ccm ee 1 
EI ... oe eee E Ud 1 8, 442 8, 808 17, 250 378 
NN 1 
Michigan nnn. 25 66. 087 238, 234 334, 371 20, 491 
E 4 5, 592 8, 386 13, 978 234 
issouri o U 8 13, 708 15. 822 29, 530 1.777 
(el EEN 35 364, 703 512, 902 877, 605 34, 756 
Wisconsin. 12 56, 742 67. 831 124. 573 4. 160 
Total: 19 sess ----- 123 843,639 | 1, 257,181 | 2,101,120 83, 869 
JJ 135 | 1,247,825 1. 52, 155 2,770, 980 131, 067 
SoS ————— OC OE" A erana aaaea o aA 
Rocky Mountain: " 
Colorado. 2 
!! T 1 5, 664 9, 996 15, 660 388 
Total: 194 6 5, 664 9, 996 15, 660 388 
CL aca 6 6, 587 13, 391 19. 978 475 
SSS eS e A M———À eee 
Pacific Coast: 
Oregon J 9 16, 468 58, 660 75, 128 98 
California. geseid get See 32 60, 539 133, 591 194, 130 2, 149 
Washington 19 17, 344 62, 378 79, 722 35 
Total: 194 60 94, 351 254, 629 348, 980 2, 595 
SES EE eut PA 64 159, 836 246, 249 406, 085 ER c 
. 19433... 332 1, 849, 909 2 148,029 | 3, 697, 938 113, 125 
Total United States: ee VVV 364 | 2,374,272 2,709,059 | 5, 083, 331 163, 457 
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Cupolas.—The gray-iron foundry industry was relatively unaffected 
by work stoppages during 1946, and shipments of castings increased 
4 percent over 1945. Consequently, requirements for scrap and pig 
iron for cupola consumption increased during 1946. Cupola furnaces 
used 13,171,926 net tons of scrap and pig iron, an increase of 15 percent 
over the 11,427,858 tons used in 1945. The use of home scrap in- 
creased 20 percent, purchased scrap 13 percent, total scrap 17 percent, 
and pig iron 13 percent. In spite of this increased activity during the 
year, iron foundries were unable to fulfill their demands, and unfilled 
orders at the end of the year totaled 3.0 million tons compared with 
1.9 million tons at the end of 1945. 

Charges to cupolas consisted of 33 percent home scrap, 32 percent 
purchased scrap, and 35 percent pig iron, compared with 31, 33, and 
36 percent, respectively, in 1945. 

Michigan continued to be the largest consumer of cupola scrap in 
1946, followed in order by Ohio, Illinois, Pennsylvania, New York, 
Alabama, and Indiana. 


Consumption of ferrous scrap and pig iron in cupola furnaces in the United States 
in 1946, by districts and States, in short tons 


Active Scrap 
District and State plants Pig iron 
reporting 
New England: 
Connecticut. 222.222 nc as 60. 043 
iI. 10, 237 
Massachusetts 86, 1. 
New Hampshire. 3, 33 
Rhode Island - I 13, 314 
Vins 9, 411 
Total: 19407 E 225, 830 220, 808 446, 638 183, 707 
Leger 172, 849 169, 164 342, 013 193, 564 
Middle Atlantic: 
Delaware A Seeds 3, 159 4, 364 7,523 3, 505 
New Jersey gt geil 138, 945 207, 569 346, 514 153, 27 
Now YORK AA 253, 331 221, 735 475, 066 248, 968 
Pennsylvania 364, 135 400, 799 764, 984 504, 827 
Total! . 759, 570 834, 467 | 1,594,037 920, 570 
CCC 640, 802 727,099 | 1,367, 901 877, 226 
Southeastern: 
aene I l 306, 394 151, 439 457, 833 638. 827 
istrict of Columbia 
( vA 51, 813 60, 336 112, 149 39, 047 
Florida......-.-------------....-.....- 1, 672 3, 709 5, 381 2, 375 
Georgia. .-.------------+-----2----- 20. 19, 293 30, 262 49, 555 29 
Kentucky ——— - — 31, 872 19, 593 51, 465 83, 775 
Mississippi ......---.-----....---.-..-- 1, 636 2, 185 3, 821 2. 256 
North Carolina........................ 16, 275 11, 741 28, 016 28, 321 
South Carolina 5, 364 4, 009 9, 373 7,338 
Tennesse eee 122, 162 89, 759 211. 921 137, 430 
Virginia- EE 49, 187 91, 930 141,117 
West Virginia 9, 065 26, 059 35, 124 7, 207 
Total: A 614, 733 491,022 | 1,105,755 | 1,034,829 


/ A 477,035 411, 890 888, 925 846, 369 


— — —— E —— —üU—à4ä6ä6 = 
Kal Kee MÁÁ Kegel eegen 
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Consumption of ferrous scrap and pig iron in cupola furnaces in the United States 
in 1946, by districts and States, in short tons—Continued 


Active Scrap 
District and State plants Pig iron 
reporting Home | Purchased| Total 
Southwestern: 
Kan 10 448 1, 854 2, 302 453 
Louisiana 20 2, 407 4,125 6, 532 2, 344 
OkÍShoma A eek Ai 15 3, 383 8, 307 11, 690 2, 701 
q EE 50 30, 478 86, 810 117, 288 23, 742 
Total: 194dddd%ſ Lll. 95 36, 716 101, 096 137, 812 29, 240 
1945. Loo roce Rl uci iie E 102 35, 485 88, 301 123, 786 32, 382 
North Central: 
TINGS oie a e 180 452, 840 404, 640 857, 480 361, 584 
INdiana i. ec EEN 113 257, 818 199, 763 457, 581 251, 109 
VOW Ee 57 115, 718 111, 519 , 237 y 
En A O a et 31 9, 63, 918 $ 11, 932 
NICU POR: EE 160 901, 802 623,019 | 1, 524, 821 709, 382 
Har ͤ 63 48, 181 98, 146, 405 49, 550 
BET DEE %ĩͤ IN 51 78, 665 147, 636 226, 301 60, 217 
AURA A NND: E: 5, 429 8,4 13, 924 3, 
Nort BOC a 
EE 10 955 689 1, 644 316 
. Pe ĩð v Sars Miele 252 429, 837 455, 953 885, 790 §24, 324 
Wisconsin 103 220, 290 168, 928 389, 218 212, 120 
Total: 19046 EE 1, 026 2, 531, 519 2, 282, 784 4, 814, 303 2, 284, 206 
A Seen 1, 029 2, 144, 582 2, 026, 175 4, 170, 757 1, 983, 246 
Rocky Mountain: 
AMIZON AMA 4 7, 223 19, 168 26, 391 833 
ers dlo‚oh 21 19, 431 50, 033 69, 464 26, 966 
M ³ðiâu d O 5 700 2, 801 3. 501 212 
CVT 8 3, 336 3, 312 6, 648 141 
New Nſexcooo 2 304 5, 320 5, 624 132 
W VODDHIB accen cr cy Ee 2 3 
LOE A A 14 25, 408 63, 197 82, 52 
Total: 194 56 106, 048 174, 833 60, 809 
IJ 8 57 121, 437 178, 805 59, 133 
Pacific Coast: 
e e 119 133, 271 204, 261 79, 489 
Re EE 34 24, 936 34, 761 12, 589 
Washington 37 35, 507 46, 822 7, 205 
Total: 19466 190 193, 714 285, 844 99, 283 
pn g——— A Ó Sous 202 185, 695 271, 580 92,171 
Total United States: 1946. 2, 501 4, 229,939 | 8,559, 222 4,612, 704 
S 2, 532 3, 729, 761 7, 343, 767 4, 084, 091 


Air Furnaces.—Scrap and pig iron consumed in air furnaces (includ- 
ing 2 Brackelsbergs) in 1946 amounted to 1,367,540 short tons, a 9- 
percent decrease from the 1,503,877 tons melted in these furnaces in 
1945. The use of home scrap decreased 6 percent, purchased scrap 4 
percent, and pig iron 18 percent. E 

ere was a change in the relative position of the principal con- 
suming States; Indiana, which dropped to the sixth ranking State in 
1945, advanced to the fifth position in 1946 ahead of Wisconsin. 
Ohio led in the use of scrap in air furnaces, followed in order by 
Illinois, Pennsylvania, Michigan, Indiana, Wisconsin, and New York. 
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Consumption of ferrous scrap and pig iron in air furnaces ! in the United States in 
946, by districts and States, in short tons 


Scrap 


District and State „„ Pig iron 
reporting | Home Purchased Total 


New England: 


Connecticut. ........ 2. 2 cL cL sl lc... 8 
Massachusetts.. 3 39, 642 17, 227 56, 869 18, 594 
New Hampshire 1 
Total: 10188. 12 39, 642 17, 227 56, 869 18, 594 
TTT 12 38, 923 14, 461 53, 384 23, 079 
135 tlantic: i e 
TN EEN 
SEN 2) 14,150 2, 693 16, 843 8,211 
New YOrk o ³· ata 9 28, 775 12, 012 41, 387 19, 460 
Pennsylvania.......................... 24 92, 251 48, 299 140, 550 53, 344 
Total: 19406060 36 135, 176 63, 604 198, 780 81,015 
///» 40 152, 071 67, 876 219, 947 96, 645 
SUIT ne Southwestern S 
est Virginia. ........................ 
A ON. VEIN ss poet esce riposo : ) 14,027 10, 457 24, 494 6, 089 
Total: 194 3 14, 027 10, 457 24, 484 6, 089 
IMD acaso taa 3 14, 416 10, 360 24, 776 23, 819 
Norm ental is 
61999 owe eee stew oul 
Indaia a 9 177, 422 84, 119 261, 541 94, 393 
A scele. 7 76, 267 29, 629 105, 896 33, 171 
2 J U 8 I 
BISA colori ³˙W¹i¹ „ 
M innesota ͤ 8 1 11, 738 4, 833 16, 571 9, 987 
¡E sono ois os ech Sac DAE 1 
OHIO AA a EE 23 195, 992 86, 351 282, 343 85, 334 
Wisconsin... 11 41, 657 19, 667 61, 324 25, 416 
Total: 8 eu cuscace re cama 66 503, 076 224, 509 727, 075 248, 301 
A 86 66 


532, 823 235, 542 768, 365 287, 719 


——— | ee | —————————— E 3 ðr•ñ..j 
Se — | — 


Colorado 1 
E 2) 2,588 708 3, 296 2, 437 
Total: 1M6. as 3 2, 588 708 3, 296 2, 437 
11d 8 4 2. 863 589 3, 452 2, 691 
Total United States: 1940 120 694, 509 316, 595 1, 011, 104 356, 436 
IJ be 125 741, 096 328, 828 1, 069, 924 433, 953 


1 Includes 2 Brackelsberg furnaces, 1 each in Indiana and Ohio. 


Crucible and Puddling Furnaces.—Crucible furnaces used 2,021 
short tons of scrap and 985 tons of pig iron in 1946 compared with 
797 and 552 tons, respectively, in 1945. Puddling furnaces used 
17,741 tons of scrap and pig iron, a drop of 42 percent from 1945. 
Of the total puddling-furnace melt in 1946, 3,235 tons were scrap 
compared with 7,824 tons during the previous year. The bulk of the 
consumption was in Kentucky, whereas in 1945 Pennsylvania was the 
largest consuming State. 
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Consumption of ferrous scrap and pig iron in crucible and puddling furnaces in 
the United States in 1946, by districts and States in short tons 


Scrap 


Active 
plants 
reporting 


District and State 


Home Purchased Total 


PX PPP ET d 


— —— ——æA—ũ— . — — —ñäh4 — —ñ——— 


et 
AAA——————— | | Oe | eee 


———————— |. L————Ó— | ————————— EN, EEN 
——ů——5 ͤK——— ͤ—ͤ—̃—v¼)c —1—vÜ— T4. —3˙—ͤꝛñ SS —— —— 


——— |. — . ᷓ———— •3ä—ũö 6-6 | j -“—„—-nRnk'. 
egen —  — —a— . eN A — — —————— 


—— — ³2— ͤ JT— —¾——ͤ — A aZN2U.kkñ1%k MÀ 


— 722 | ———M— MM | ———— | 4 — .. — wᷣ42e2?̃——— 
——ñ—— —Ó—— —— — . | . — —— 


Included with total ſor United States. 


Blast Furnaces.— Materials other than scrap constitute by far the 
largest proportion of the blast-furnace charge and in 1946 consisted of 
68,583,581 short tons of iron and manganiferous ores, 11,837,506 tons 
of sinter, 2,621,570 tons of mill cinder and roll scale, 3, 043, 713 tons 
of open-hearth and Bessemer slag, 74,803 tons of raw flue dust, and 
38,101 tons of miscellaneous materials. 

Total consumption of scrap in 1946, as reported by 68 plants 
operating blast furnaces, was 2,272,938 short tons, a 32-percent 
decrease from 1945. These figures do not include 8,242 tons of home 
and 10,039 tons of purchased scrap used in blast furnaces in the 
manufacture of ferro-alloys. The scrap charged to blast furnaces was. 
divided into 51 percent home and 49 percent purchased, compared to 
39 and 61 percent, respectively, in 1945 and 1944. The proportion of 
scrap used to pig iron produced was 5.1 percent compared with 6.3 
percent in 1945; purchased scrap accounted for 2.5 percent and home 
scrap 2.6 percent in 1946. 
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Consumption of ferrous scrap in blast furnaces ! in the United States in 1946, by 
districts and States, in short tons 


Active Scrap 
District and State plants ` |-—--— 


Home Purchased Total 


—— ES EE EY Pao AS — —p— 


New . and Middle Atlantic: 


Massachusetts 1 
NO VE E ecd al] 21,60 38, 508 60,112 
e ß 17 456, 150 305, 174 761, 324 
Total: id .ñ̃ ti 24 477, 754 343, 682 821, 436 
1 ͤ K EE ics 25 592, 946 712, 553 1, 365, 499 
Southeastern: 
IADSING. ee 5 167, 233 68, 083 236, 216 
5 27% ³ĩðV¾ cR : 
a O E xx 
Kelt EE 1 59, 988 153, 226 
West Vireinle 2. ll lc eee 2 
Total: AAA A ĩðͤ 10 227, 221 162, 221 389, 442 
1J/Üͥ TP ĩᷣͤ TES 12 217, 565 415, 726 633, 291 
North Central: 
q Let ³ð i Ko A fi ed 8 99, 345 114, 746 214, 091 
te "€ 3 27, 977 14, 552 42, 529 
ichitan EE 
J I 2|] 66,848 85, 083 151, 931 
! y ³ĩV 8 17 218, 182 382, 747 600. 929 
Total: 1016-2220 ͥ au ⁰¹ 0 i ie 30 412, 352 §97, 128 1, 009, 480 
|j e cO NE 32 471, 541 855, 029 1, 326, 570 
Rocky Mountain and Pacific Coast 
nito qr rn coho a e i RERUMS 1 
ie ik, ee aaa tne ea fas e e desee 2 §1, 263 1,317 52, 580 
Seen EE 1 
Total EEN 4 51, 263 1,317 52. S80 
A EECH 5 7, 485 5, 832 13, 317 
Total United States: 19400 68 1, 168, 590 1, 104, 348 2, 272, 938 
777 74 1,289,537 | 2,049,140 A 338. 677 


1 Does not include scrap used for the production of ferro-alloys. 


USE OF SCRAP IN FERRO-ALLOY PRODUCTION 


The production of ferro-alloys in 1946 consumed 275,850 short tons 
of scrap, a 12-percent decrease from 1945. Purchased scrap accounted 
for 94 percent of the quantity used and home scrap 6 percent—the 
same percentages as in 1945, 

Twenty ferro-alloy plants used ferrous scrap in 1946 compared with 
21 in 1945. Of the scrap consumed in this industry, 4 percent was 
used in blast furnaces and 96 percent in electric furnaces; and 253 
tons were used in the aluminothermic process. 

Of the 20 ferro-alloy plants which used iron and steel scrap in 1946, 
3 operated blast furnaces and 17 employed electric furnaces. One of 
the latter group also used the aluminothermic process. 
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Consumption of ferrous scrap by ferro-alloy producers in the United States in 
1946, by districts and States, in short tons 


Active Scrap 


District and State plants 
reporting Home | Purchased | Total 


Middle Atlantic: 
% ͥo⁴¹AA³³˙¹1.0ͥ A T 6 74 74, 542 74, 616 
Pennsylvania p RECEN 469 469 
Total: TMG cnc wee cee e 8 74 75,011 75, 085 
Är VE EE ĩ·’wꝗ ͤk hk ʒ 8 498 72, 621 73, 019 
ue Central: : 
e c c orc ⁵ ] A q eee ne ey 
e d } 17,022 | 127,612 144, 634 
Total: ... 5 17, 022 127, 612 144, 634 
11Ü·ßÜß¹0ũ0õ!ê 6 18, 580 134, 743 153, 323 
Southeastern 
TTT i 
u ö ²˙¹· ⁰ʒ vec UU 
o J lee 50, 976 50, 976 
West !; 1 
Total: 194666 113 50, 976 50, 976 
E WT RIUFTHIOREME E 4 10 75, 596 75, 
Pacific Coast: 
¡A A 1 
Wl Al AAA A KEE 5,155 5,155 
ashington.:....o:ecspitspoeosRe Fern EHE a REA M 1 
Total: 1946 Blac teen nr 5,155 5,155 
mt AR A 8 . 9, 847 9, 847 
Total United States: 194 20 17, 096 258, 754 275, 850 
/ ³ 21 19, 088 292, 707 311, 795 


MISCELLANEOUS USES 


As in 1945, slightly less than 2 percent of the 1946 consumption of 
scrap was for miscellaneous purposes, such as rerolling, in nonfer- 
rous metallurgy, and as a chemical agent. The quantity so used— 
977,703 short tons—was an increase of 2 percent over that used for 
these purposes in 1945. Of the quantity used, 94 percent was pur- 
chased and 6 percent home scrap. 
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Consumption of ferrous scrap in miscellaneous uses in the United States in 1946, 
by districts and States, in short tons 


Scrap 


District and State 
Home Purchased Total 
New England: is 
assachusetig. Ll lll ll leere eee 
e 12, 022 12, 934 
Total: i ads 12, 022 12, 934 
194555. 11. 671 11. 699 
Middle Atlantic: 
OW JOrsóy EE 106, 899 110, 584 
New YORK AA ee ee a eS 93, 362 04,728 
Denner eee coe ete outs 107, 162 134, 956 
ai d 307. 423 340, 268 
G)) ĩͤ KA 254, 916 285, 784 
Southeastern: 
A A A o SEENEN 3 32, 868 32, 959 
TEE 
li 8 1 848 1, 402 
Maryland Se 1 
Virgin ) 8 2 59, 933 00, 420 
West. Virginia... 2. cd dE AEN 1 
'"TPotal:-1048 EE 10 93, 649 94, 781 
A 11 98, 847 100. 724 
sowon 
siana- EG 
Fer ee MATAS 2A, 450 2A, 739 
ji CIL TEE 24, 450 24, 730 
))))!!! 8 32, 364 32, 
North Central: 
/ööÄ0Üö x èĩè 8 8 199, 722 201, 503 
(EE EE ⁰ 3 10, 446 23, 
eh EE ß 2 
N uncuiz-2coEUlQGe.eeexcldedeeeats d 1 34, 809 37, 159 
WISCONSIN: d 2 
Minn l»GG» hc been 2 582 832 
ohhh 8 : 2 p AE 29, 401 29, 401 
JJ ³»W³. ³ .. ĩͤ . EEN 8 ; 83, 375 
Total: 1946........0 cic bee sles 30 357, 788 375, 529 
Mb is ls o e 33 362, 738 385, 258 
Rocky Mountain: 
hh ³ðö ai 5 
ON OURO Octo eee oe oak HRS 2 35, 458 35, 460 
NM, 8 2 
o baweweweuzel 2 
hh y A ce one 1 16, 273 16, 934 
G ĩ ² on La EE 3 
Tl ³ A 6 24,031 25, 294 
Total: 184636 socked ei ee oe 21 75, 762 77, 688 
— (ne tN E 21 109, 039 111, 873 
Pacific Coast: 
ce J 8 49, 455 49, 889 
ICFOIR ?:: 
Washington )) ³ Ku ³» - d 1 eee 1, 875 1, 875 
Total: 1046 ho oe ee ate ese er see 51, 330 51, 764 
1945- EE 33, 431 33, 845 
Total United States: 194 922, 424 977, 703 
)) otal cdd id 903, 006 961, 789 


! In addition, 1,191 tons of pig fron were consumed in miscellaneous uses jn Montana during 1946. 
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STOCKS 


Complete iron and steel-scrap stock figures covering 1946 year-end 
stocks are not available; producers (railroads and manufacturers) were 
not canvassed. Dealers and automobile wreckers reporting to the 
Bureau of Mines had 398,020 short tons of materials on hand Decem- 
ber 31, 1946, compared with 720,201 short tons at the end of 1945, a 
decrease of 322,181 short tons or 45 percent. A special canvass of 
all dealers in October 1946 revealed that the dealers reporting regularly 
held approximately 78 percent of the stocks. The dealers not report- 
ing regularly indicated that their stocks had shown a decline at that 
time. Therefore, it is evident that stocks of all suppliers decreased 
for the year. Total stocks of iron and steel scrap on hand December 
31, 1946 (exclusive of producers), totaled 3,795,441 short tons, repre- 
senting a decrease for the fourth consecutive year. 

Most of the decrease in 1946 was due to the 45-percent drop in sup- 
pliers’ stocks and a 20-percent decrease in consumers’ stocks of 
purchased scrap. There was virtually no change in home-scrap stocks 
at the end of 1946 from those at the end of 1945, as most of this is re- 
cycled material which is recharged continuously. 

. Consumers’ Stocks.—Consumers' stocks of home and purchased 
iron and steel scrap on December 31, 1946, totaled 3,397,421 short 
tons—a decrease of 526,782 short tons or 13 percent from the beginning 
of the year. Stocks of home scrap (1,230,276 tons) were virtually 
unchanged, but purchased scrap (2,167,145 tons) decreased 20 percent. 
Stocks of pig iron on December 31, 1946 amounted to 915,168 short 
m & 26-percent decrease from the 1,237,058 tons on hand December 

, 1945. | 

Suppliers’ Stocks.—Stocks of iron and steel scrap in the hands of 
dealers (387,104 tons) and automobile wreckers (10,916 tons) totaled 
398,020 short tons on December 31, 1946, compared with 720,201 tons 
on December 31, 1945—a drop of 45 percent. 
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Consumers’ stocks of ferrous scrap and pig iron on hand in the United States on 
Dec. 31, 1945, and Dec. $1, 1946, by States and districts, in short tons 


Dec. 31, 1945 Dec. 31, 1946 
State and district Scrap 
Pig iron 
cad | Total 
Connecticut 18, 613 LL 596 17,625 
Maine eed 2, 334 3, 443 3, 602 
Massachusetts 26, 980 37, 530 48, 552 
New Hampshire 1. 281 2. 698 2, 995 
Rhode Island —— 5. 239 3, 741 4, 485 
Vermont... 1. 396 3, 903 4, 319 
Total New England 55, 843 62,911] 81, 578 
Delaware 
New Jersey: 33, 458 62, 642] 77,427 
Now YOIK....-- re 58, 009 96, 012] 163, 865 
Pennsylvanla— 302, 262 403, 228! 839, 450 
Total Middle Atlantic.. 393, 729 561, 9121. 080, 742 
A EEN 66, 745 34, 382] 62,274 
District of Columbia......... 
Kentucke. . 25, 172 32, 980 75, 468 
Ee VVV 
Cr cece 
Georgia aa §, 232 11, 981 13, 500 4, 766 
Mississippi. ill.. 377 201 354 232 
North Carolina 2, 889 1, 812 1, 979 2, 197 
South Carolina 1, 649 1, 502 1,623| 1,047 
EI edu M, 932 32,052| 37. 3760 13,064 
West Virginia 31, 039 41,320|  45,552| 11,710 
Total Southeastern. .... 148, 035 157, 160} 238,135| 111, 133 
Arkansas 
Louisiana 1, 044 9, 201 9, 936 926 
Oklahoma 
Texas EE 13, 422 26,530! 28, 604 4,847 
Total Southwestern... 14,466) 2809) 35,731 38.540 5,773 
S — — — — 
Illinols. ...................... 113, 015 305,207| 397,018| 71,597 
Indiana...................... 52, 138 123,874] 196,427| 46, 708 
de J 8 15, 665 28, 566} 32, 889] 4. 588 
joel sę de: 
Nebraska 1, 408 16,946| 17,721 706 
Wien c oe 135, 726 199,714| 316,837 101, 866 
Minnesota 3j 13, 748 25, 789 32. 641 4,977 
NUR CG 5 S 7, 402 41, 259 43, 174 4,515 
or akota... 
South Dakota. 111 60 371 84 
!!, ²˙»-w- eda redi 171, 960 357, 762] 593, 485} 154, 243 
Total North Central. 512, 073 1, 099, 177] 1, 630, 563| 389, 284 
ATIZONA as 
NE AAA 147 12, 302 14,341 
New Mexico 
ff 46,718 63,833] 80. 518) 15,490 
» 8 95 2, 440 2, 444 52 
Wyoming... 7 1 4 6 
Montana.. 185 10, 482} 12,868 295 
Total Rocky Mountain. 47, 152 89, 148 119,175; 16, 131 
a F 
TERON ad A 4,255 48, 405 52, 625 321 
Washington ^ - 
California. ..................- 61, 505 112,701| 156,063, 25, 784 
Total Pacific Coast 65, 760 161,106| 208,688} 28,105 
Total United States. I. 218, 493,2, 705, 710,3, 924, 203,1, 237, 058,1, 230, 2762, 167, 145;3, 397, 421| 915, 168 


> 
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FOREIGN TRADE? 


Imports.—Imports of iron and steel scrap in 1946 decreased 35 per- 
cent in quantity (30,228 short tons compared with 46,271 tons in 
1945) and 52 percent in value ($266,733 compared with $555,471 in 
1945). Of the 1946 imports, 10,512 tons came from Canada, 7,451 
from Venezuela, 5,573 from Curacao, 2,807 from Jamaica, 2 A87 rom 
Cuba, and the remainder in small tonnages from other countries. In 
addition, 27,473 tons of tin-plate scrap were imported (25,911 tons 
from Canada) compared with 20,240 tons in 1945. 

Exports.—Exports of ferrous scrap from the United States in 1946 
were 149,106 short tons valued at $3,384,514, a 56-percent increase 
in tonnage over 1945 and a 31-percent increase in value. Exports 
exceeded imports by 118,878 short tons (not counting 27,473 tons of 
imported tin-plate scrap). The tonnage exported amounted to 5 
percent of the 5-year prewar average (for 1935-39) of 3,298,326 tons 
& year, compared with 3 percent during 1945. The high domestic 
requirement for scrap and the continued shortage of scrap are the 
reasons for the continued low level of exporte. The 1946 exports 
included 12,826 tons of tin-plate scrap, circles, strips, cobbles, and 
waste and terne-plate clippings and scrap valued at $1,052,160. "The 
same materials in 1945 amounted to 16,475 tons valued at $1, 359,360. 
The accompanying table shows the principal countries to which scrap 
was exported during the period 1942-46. 


Ferrous scrap exported from the United States, 1942-46, by countries, in short tons 


Country 1942 
Aen. Ser See 2, 888 
e A1 EE, EE sage tenes 
Canada EE 121, 471 
I A or E TE 
LEE, EH, ð 
5 EE 366 
EE f 8 93 
Hong qo A ⁵³ 
ils 8 15, 502 i 
Philippines, Repuvlie AAN A 8 
ü EA AA ac ̃ AMA 
Union of South Africa.. 
ies o EE 142 
BURY A A A E 
Other Günni 8 1,071 
Total: Short tons 141, 736 
Vans $3, 321, 523 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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WORLD REVIEW 


Eire.—The small steel operations of the Irish Steel Co., Ltd., were 
not resumed until July 1946, when the first 35-ton open-hearth 
furnace was put into operation, and it was not until late in the year 
that indications showed that a substantial part of the capacity of 
5,000 tons would soon be utilized.? 

The scrap supply in Eire is protected by an export regulation which 
ives Irish industry the option of purchase on all scrap before it may 
e exported. Therefore, scrap producers must inform plants of scra 

available, and if it is required by industry it cannot be exported. 
Opinions vary as to the quantity of scrap available in Eire. Some 
estimates are as high as 30,000 tons per year, while others indicate 
that Eire may have to import some scrap for future domestic 
requirements. 

France.—It was reported in August that during the following 12 
months France was to supply Belgium and Luxembourg with 15,000 
tons of scrap iron from North Africa.? 

Japan.— Previous to World War II, Japan used more than 50 percent 
scrap in its open-hearth furnaces. This requirement for scrap was 
covered by heavy imports from the United States and other countries. 
To make the Japanese industry less dependent on foreign sources for 
scrap the Japanese Government in 1937 and 1938 took steps to force 
the industry to increase the proportion of pig to scrap in the furnace 
charge. Consequently, the production of pig iron was increased 
from approximately 1,000,000 metric tons in 1932 to over 4,000,000 
tons in 1942, and a goal was set for the use of 70 percent pig iron to 
30 percent scrap in the furnace charge. The open-hearth mixture 
reached approximately 65 percent pig and 35 percent scrap by the 
end of the war.“ 

United Kingdom.—The supply of iron and steel scrap in the United 
Kingdom was adequate for most of 1946. However, during the last 
ja of the year there were signs of a severe shortening of supplies. 

he Cleveland district, which had reported adequate supplies as late 
as October 1946, was having difficulty in supplying steel mills in the 
latter part of November and during December Deliveries in South 
Wales also dropped off during the last 2 months of the year but had 
been satisfactory earlier. Suppliers seemed able to meet demands 
for scrap in the Birmingham district throughout the year. Con- 
sumers in the Midlands, Lancashire, and Yorkshire were using scrap 
as fast as it became available. The supply of the better grades of 
scrap in Scotland was becoming scarce at the close of the year. 

2 Iron Age, vol. 158, No. 14, Oct. 3, 1946, pp. 71-72 


3 Metal Bulletin (London), No. 3116, Aug. 2, 1946, p. 18. 
* Iron Age, vol. 158, No. 16, Oct. 17, 1946, pp. 114-125. 
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GENERAL SUMMARY 


EAD production from domestic mines dropped 14 percent in 1946 
and, for the first time on record, was exceeded by the smelter 
production of secondary lead. The supply of refined lead avail- 

able for consumption continued to decline despite an advance in price 
to an unprecedented 12.55 cents per pound at the year’s end. Domes- 
tic mine production of lead and refinery output from domestic ores 
and base bullion declined to the lowest levels since 1935 and 1933, 
respectively. Total output of refined lead at primary refineries fell 
25 percent, and antimonial lead production i21 11 percent. 
Imports of lead-bearing materials urgently needed to offset the de- 
creasing domestic mine output dropped to the lowest level since 1939. 
Outstanding among the many factors that restricted production dur- 
ing the year were prolonged labor strikes at mines, mills, smelters, and 
refineries; continued labor shortages, which prevented capacity opera- 
tions at many producing plants; uncertainty regarding extension of the 
Office of Price Administration and ceiling prices; and the consequent 
unstable price structure during the month when OPA was inoperative. 
The national railroad and coal-mine strikes in May, though lesser 
factors, further retarded domestic lead production. 

In contrast to the slump in the domestic output of ieri] lead, the 
smelter production of secondary lead—always a substantial source of 
the heavy metal—increased 8 percent over the 1945 output. Sec- 
ondary lead recovery in 1946 exceeded the total domestic refined 
primary lead production by 13 percent and surpassed the domestic 
mine output of recoverable lead for the first time on record. Consump- 
tion of refined lead, which declined 17 percent from 1945, was limited 
through provisions of Civilian Production Administration General 
Preference Order M-38 and the general inability of consumers to 


i ses Of the industry. For 
1 This report deals primarily with the smelting, refining, and consuming phases o 
full details of domestic mining operations, see separate reports issucd for the various States. 
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obtain full allocations as allotted by the Civilian Production Ad- 
ministration. 

The Government stock pile of refined lead was reduced to 45,493 
tons at the end of 1946, approximately two-thirds of the quantity 
available for allocation at the beginning of the year. Stocks at primary 
smelters and refineries (physical inventory) gained 9 percent during 
1946. Consumers’ inventories declined 59 percent from 1945. 

Ceiling prices on virtually all commodities, including lead, were 
removed in November. Other Government controls of the lead 
industry that were revoked included removal of import restrictions 
(which had prevented public purchases of foreign lead), the 5-year-old 
General Preference Order M-38, Lead Chemical Order L-354, and 
Order L-355 pertaining to use of lead for manufacture of tetraethyl 
fluid. 


Salient statistics of the lead industry in the United States, 1925-29 (average) and 
1942-46, in short tons 


1925-29 
(average) 1942 1944 1945 1946 
ee | —E—üw | NS —2akcB — F) 
Produet ion of refined primary lead: 
From domestic ores and base bullion...| 660,525 | 467, 367 : 304, 443 | 356,535 293, 309 
From foreign ores and base bullion....| 123,104 99, 472 70, 320 87, 050 44, 588 
783,629 | 566, 839 464, 763 | 443, 585 338, 197 
Peor secondary lead............... 280,000 | 323,001 331,416 | 363, 039 392, 787 
ports: 
Lead in pigs, bars, and old............ 4,592 | 369, 254 ; 226,073 | 230,313 114, 706 
Lead in base bullion. ................. 95, 747 43, 855 E 58 8 125 
Lead in ores and matte 40, 096 79, 362 93, 570 70, 005 44, 407 
Exports of refined pig lead 3............... 98, 048 5, 814 15, 523 ], 784 7 
Refined primary lead apparently shipped 
to domestic consumers. .............. ...| 690,916 | 669, 840 775,095 | 670, 122 477, 686 
Estimated consumption of primary an 
secondary leaudod- 900, 250 |1, 043, 000 1, 118, 643 |1,051, 602 956, 476 
Prices (cents per pound): 
New York: i 
Average for yea 7.47 6. 48 6. 50 6. 50 8.11 
Quotation at end of year........... 6. 25 6. 50 E 6. 50 6. 50 12. 55 
London average 5.87 4. 49 4. 4. 49 4. 99 8. 63 
Mine production of recoverable lead...... 664, 230 | 496, 239 Ls 416,861 | 390, 831 335, 475 
World smelter production of lead 1, 850, 000 |1, 883, 000 |1, 736, 000 |1, 502, 000 |1, 378, 000 | 1, 285, 300 


1 Data include lead imported for immediate consumption plus material entering the country under bond. 
3 Includes 3,874 tons of foreign lead reexported in 1942, 11,258 tons in 1943, less than 1 ton in 1944, 377 tons 
in 1945, and 103 tons in 1946, according to records of the U. S. Department of Commerce. 


Figure 1 shows trends in the domestic lead industry since 1900. 


LABOR PROBLEMS 


Most significant among the many labor problems confrontin 
operators during 1946 were the widespread labor strikes at principal 
mines, mills, smelters, and refineries that paralyzed the industry 
during the first half of the year. Work stoppages began in Utah on 
January 21, when approximately 1,300 workers at the mining and 
smelting operations of the American Smelting & Refining Co. and the 
United States Smelting, Refining € Mining Co. went on strike follow- 
ing collapse of negotiations for increased wages. Strike conditions 
spread rapidly; and on February 25 workers in virtually every lead- 
mining, milling, and smelting operation of the American Smelting & 
Refining Co. joined in the dispute. Lead-zinc mining and milling 
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FIGURE 1.— Trends in the lead industry in the United States, 1900-46. Imports include lead in ore, base 
bullion, pig lead, and scrap; exports include piss, bars, and scrap lead rted in manufactures with bene- 
10 of draw-back. Data on lead exported in manufactures with benefit of draw-back not available for 


operations of the Phelps Dodge Corp. at Bisbee, Ariz., were closed 
by strike on March 20, along witb certain of the corporation’s Arizona, 

exas, and New York copper mining and metallurgical operations. 
Although the smelter strikes did not materially affect the output of 
the Nation’s large lead mines, many small operations with limited 
storage facilities and dependent upon prompt payment of smelter 
returns for operating expenses were forced to close. Virtually all 
strikes at lead mines, mills, smelters, and refineries were settled by 
the end of June, although one of brief duration occurred at the mines 
and mills of the St. Joseph Lead Co. in the Southeastern Missouri 
districts during the last week in October. 

The shortage of mine and mill labor continued to be a potent factor 
limiting domestic mine output during 1946. The predicted return 
to the mines of former employees who migrated to the cities for high- 
paying wartime jobs fell far short of expectations. Likewise, a large 
percentage of the labor supply tbat entered the armed services during 
the war did not return to the mines and mills upon demobilization. 
The manpower supply problem, however, was considered by most 
operators to have improved somewhat by the end of 1946. 


GOVERNMENT REGULATIONS 


Lead continued under Government control during most of 1946 
through provisions of Civilian Production Administration General 
Preference Order M-38. In operation, the order probibited use of 
lead for certain purposes but permitted varying freedom in its con- 
sumption in essential uses. Several amendments were issued during 
the year changing quotas (usually to a lower level) of lead permissible 
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for certain uses. Upon almost unanimous recommendations of the 
lead producing and Gel ae the Civilian Production 
Administration revoked Order M-38 on December 27, thus virtually 
ending the Government control of lead that began in October 1941. 

CPA Limitation Order L-354, affecting the use of lead in the manu- 
facture of lead chemicals, and Order L-355, limiting consumption of 
lead for tetraethyl lead, were operative until revocation December 27. 

Government control on imports of lead as outlined in CPA General 
Import Order M-63 were eliminated, effective November 18. 

Subsidy psyments under the Premium Price Plan for overquota 
production were continued through June but collapsed with the ex- 
piration of OPA and ceiling prices June 30. Upon reestablishment of 
the OPA, provisions were made for retroactive premium payments to 
cover the period when no plan was in effect. 


TARIFF 


In accordance with the Mexican Trade Agreement of January 30 
1943, the tariff on lead-bearing ores, flue dust, and mattes remained 
&t three-fourths cent per pound (lead content) and lead bullion, pigs, 
bars, scrap lead, etc., 1X. cents per pound during 1946. A provision 
of the agreement permits the increase in the tariff on lead-bearin 
ores, flue dust, and mattes to 1% cents per pound (lead content), an 
lead bullion, pigs, bars, scrap lead, etc., to 1%o cents per pound 30 
days after the war emergency is officially terminated. 


DOMESTIC PRODUCTION 


Statistics on lead output may be prepared on a mine or smelter 
and refinery basis. The mine-production data compiled on the basis 
of lead content in ore and concentrates and adjusted to account for 
average losses in smelting are the most accurate measure of production 
from year to year. The pig-lead output, as reported by smelters and 
refiners, presents a more precise figure of actual lead recovery but 
generally differs from the mine figure due to the overlap or lag between 
mine shipments and smelter receipts of ore and concentrates. These 
inequities, however, tend to balance over a period of years. 


MINE PRODUCTION 


The mine production of recoverable lead (including that made into 
pigments) from domestic mines in the United States and Alaska 
decreased 14 percent in 1946, was 32 percent under the war-period 
peak in 1942, and was 49 percent below the average production in the 
period 1925 through 1929. The domestic mine production of lead 
comes principally from three areas—Southeastern Missouri; the Tri- 
State area (Joplin region), embracing southwestern Missouri, south- 
eastern Kansas, and northeastern Oklahoma; and the Western 
States (principally Idaho, Utah, Arizona, Colorado, and Montana). 
Of the total produced in the United States in 1946, about 67 percent 
came from the output of 25 mines. Missouri again ranked first 
in the production of lead, and the Southeastern Missouri district 
continued to be the largest lead-producing area, supplying 40 percent 
of the total domestic output. The St. Joseph Lead Co. continued, 
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as in the past, to produce the bulk of the output from its Bonne Terre, 
Desloge, Federal, and Leadwood groups of mines. Each mine is 
equipped with a mill; the four have a combined daily capacity of 
21,400 tons of ore. The Tri-State area produced 7 percent of the 
total domestic output in 1946 compared with 6 percent in 1945. The 
Western States contributed 49 percent of the total domestic production 
despite a decline of 10 percent from 1945. Idaho continued to be 
the largest producer of lead in the Western States and second largest 
in the United States, notwithstanding a production decline of 12 
percent and the smallest output of any year since 1899. About 94 

ercent of the State total lead came from the Coeur d’Alene region. 

ive properties in Idaho produced 52 percent of the State total lead, 
and of the total 82 percent came from zinc-lead ore and old tailings 
from the Coeur d’Alene region. Although lead output in Utah, 
the lowest since 1899, dropped 25 percent below the 1945 production, 
the State continued to rank second among the Western States. The 
United States & Lark property of the United States Smelting, Refin- 
ing & Mining Co. in the West Mountain (Bingham) district remained 
first among the State lead producers. About 83 percent of the State 
total lead was recovered from zinc-lead ore. Lead production in 
Arizona was the largest in any yout in the history of the State and 
5 percent greater than in 1945. The Copper Queen mine of the Phelps 


Mine production of recoverable lead in the United States, 1925-29 (average) and 
1942-46, by States, in short tons 


1925-29 
Btate (average) 1942 1943 1944 1945 1946 


— — —ñ—ĩ— e, 


TRO OE UR 8 982 415 44 1] 115 
All ceases 9, 743 14, 772 13, 727 16, 707 22, 867 23, 930 
e . 2. 070 5, 151 5, 820 ; 7, 224 9, 923 
Colorado- AS 30, 112 15, 181 18, 032 17, 698 17, 044 17,036 
Ee E E wi areca 141, 61 113, 909 96, 457 83, 530 68, 447 59, 987 
Montana. o ooococcoccocococrcco 18, 871 20, 050 16, 324 13, 105 9, 999 8, 280 
Send 9, 807 5,376 4, 790 6, 605 6, 275 7,175 
New Mexico.......................... 6, 730 4, 608 5, 723 7, 205 7, 062 4, 899 
OCP EC 6 1 
South Dakota, 21 85 41 DAY AA A 
"ROXAS SEENEN 213 181 Y EEN KK 47 
Wee Ze ̃ 149, 509 71, 930 65, 257 52, 519 40, 817 30, 711 
Washington 1, 323 4, 851 §, 022 5, 825 3, 802 2, 987 
Wyoming E VE e EE VR "m VE 

POU) EE 370,997 | 256,535 | 231,410 | 209,018 | 184, 152 165, 092 
Central States: 
Arkansas 38 2 ¿AAA 1 2 
IN EE 2 2, 344 2, 043 1, 971 3, 005 3, 865 
KANSAS. erer NEE 26, 121 9, 419 9, 213 9, 394 7, 370 6, 445 
AN AA 135 335 240 170 95 
NMI! 202,240 | 199,548 | 184,910 | 174,683 | 176,575 139, 112 
dd NI 8 22, 806 19, 733 ; 12, 604 13, 697 
Wisconsin- -.ooooocoocoooooccnaccanoo- 1, 745 775 920 1, 415 1, 776 1, 
"POUR oe rt ee uues iu 289,137 | 235,228 | 217,060 | 201,577 | 201,520 164, 804 
Eastern States: 
NOW Ds A k ę 8 2, 434 2,355 1, 644 862 1,073 
Tennesseg..........--.- 2-2. c Lll... 250 238 200 lA iz: 54 125 
WV Eso ] (( eee Geos 3, 846 1, 803 2, 288 4,622 4, 243 4, 381 
I ³ A 4, 006 4, 475 4, 843 6. 266 5. 159 5. 579 
Grand total..........-..--.-.-.----- 664, 230 | 496, 239 | 453,313 | 416,861 | 390, 831 335, 475 


a 
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Dodge Corp. at Bisbee continued to be the largest Arizona lead pro- 

ducer in 1946; about 90 percent of the total lead was recovered from 

zinc-lead ore. Colorado production remained virtually unchanged; 

the California (Leadville) district continued to be the largest lead- 
roducing area in the State. Zinc-lead ore yielded 54 percent of the 
tate total in 1946. 


Mine production of recoverable lead in the United States, by districts that pro- 
duced 1,000 tons or more during any year, 1942-46, in short tons 


District State 1942 1946 
Southeastern Missouri region. . Missouri 197, 291 135, 796 
Coeur d'Alene region TOGO ios Det 106, 474 | 89, 813 56, 548 
Tri-State (Joplin region)........ Kansas, Southwestern Mis- | 34,341 | 34, 722 23, 363 

souri, Oklahoma. 
West Mountain (Bingham)..... Lag d'G 39, 996 | 35, 437 12, 343 
Warren (Bisbee ) o »A 813 712 10, 889 
Park City region ! A 15, 278 | 16,022 8, 373 
2 EEN California. .................- 755 | 2,448 7, 708 
Old e. Arizona 1,801 | 3, 140 4. 731 
California (Lead ville Coloradoogůaõͤzaꝛw- 3, 348 4. 950 4, 441 
Austinville. ............. LLL... Virginia rietse ! 1,661 | 1,760 4, 381 
Tio a ew te M!! EE 10, 176 8, 261 4, 239 
Kentucky-Soutbern Illinois..... Kentucky, SouthernIllinois.| 2,546 | 2,199 3, 687 
FPideeee Nerds ads 2,7 2, 042 3, 493 
Rush Valley 12... lf! e e eie 3, 3, 505 3, 490 
NIMAI A ON Coloradoooꝛu —Iñ 2,124 | 2,657 3, 207 
Central... on oes cect lends New Mexico 3,206 | 3,571 3, 199 
Heddles ton Montana. 2. 290] 2,350 2, 648 
Upper San Miguel. Colorado —p 0 0000-00 1, 716 2, 074 2, 376 
Summit Valley (Butte) Montana. 7, 206 3, 290 2, 357 
er „ Papago, Twin | Artsong -.--..oooocmmmo..... 11 578 2, 206 
uttes). 
Detalle: 2 l-zlilofveRueil Washington 4,553 | 4, 581 5 2, 224 
Pioneer (Rio) Golorado „„ 2,282 | 2,566 | 2 2, 176 
Big BUg.....—————. o es Arrnn 1. 1451 2. 155 
Upper Mississippi Valley....... lowa, Northern Illinois, 908 | 1,004 | 1 1, 861 
sconsin. 
Warm Spring dans enaa 3,783 | 3, 635 3, 1, 649 
Magdalena New Mexico 8 1,320 | 1,620 1, 273 
Restings Springs California................... 4,044 | 2,938 | 1,800 1, 233 
St. Lawrence County........... New York.................. 2,434 | 2,355 | 1,644 1,073 
Harshaw.......................- ATIFOTIB. Leo da 6,132 | 3,496 | 2,212 692 
Red Cliff....................... Colorado.................... 2, 240 1, 761 1, 444 690 
Bay horse Gale ote 1,644 | 1,481 | 2,069 553 
EE Montana. 22.8. 1,999 | 1,580 | 1,128 469 
Smelter (Lewis and Clark |..... A 88 1,988 | 2,389 | 1,364 463 
oun LJ 

Wap Arlzong sse 1,656 | 1,392 369 
Montana Montana.. 1,025 340 
Ärd EE EEN ¡AA DEER e 1, 461 336 
Port Hl... .. AE 316 44 
32 


ie production from Smelter district in Utah; Bureau of Mines not at liberty to publish separate 
res. 


A study of the monthly mine-output figures since January 1941 
discloses production trends that are obscure in the annual figures. 
Output from April through December 1941 remained fairly constant, 
with a stabilized price of 5.85 cents per pound, New York. Produc- 
tion increased sharply in January 1942, however, as a result of Govern- 
ment action January 13, which established the ceiling price of lead 
at 6.50 cents, New York. Peak monthly output of 45,305 short tons 
was reached in March. Labor shortages at mines, mills, and smelters 
developed rapidly thereafter owing largely to the lure of bigh wages 
at Government construction projects and expanded war industries 
and to the absorption of personnel by the armed forces. Despite an 
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Army furlougb in October 1942 of 4,000 soldiers for service in the 
mines and the financial assistance available to producers tbrough 
provisions of the Government’s Premium Price Plan which became 
effective February 1, 1942, mine production declined steadily, almost 
without exception, through the remainder of 1942 and the following 
3 years. Production declined even more precipitously during the 
first half of 1946 as a result of widespread labor strikes. Except 
for 1933, the domestic mine output in June was lower than the average 
monthly production of any year since the beginning of annual records 
in 1907. 


Mine production of recoverable lead in the United States, 1941-46, by months, 
in short tons ! 
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1 Monthly data for 1941-44 were based ely on smelter receipts, whereas those for 1945 and 1946 represent 
actual mine output. All monthly figures have been adjusted to final annual mine production totals. 
3 Monthly average for first quarter; actual monthly figures not available, 


The 25 leading lead-producing mines in the United States in 1946, 
listed in the following table, yielded 67 percent of the total domestic 
lead output; the 6 ade mines produced 42 percent and the 9 
leading mines 50 percent. 

Detailed information on the production of mines and districts in 
the United States may be found in the chapters of this volume dealing 
with the mine production of gold, silver, copper, lead, and zinc in 
the various States. 


SMELTER AND REFINERY PRODUCTION 


Pig lead in the United States is derived from three main sources— 
domestic mine production, imports of foreign ore and base bullion 
and secondary smelter output from scrap material—and is produce 
at primary plants that treat ore, base bullion, and small quantities 
of scrap and at secondary plants that process scrap exclusively. 
Of the eight primary smelters operating in the Western States, o y 
two (Selby, Calif., and Bradley, Idaho) produce refined merchant lead. 
The other six plants produce only base bullion (containing approx- 
imately 98 percent lead E gold, silver, and small quantitics of im- 
purities recovered from the ore smelted), which is shipped to refineries 
in the Middle Western and Eastern States for recovery of the gold 
and silver and purification of the lead to meet commercial require- 
ments. Both primary and secondary smelting plants may make 
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refined lead or antimonial lead. Because of the large quantity of 
bard lead—such as battery scrap—melted at secondary smelters, 
the output from this type of operation is essentially antimonial lead 
alloys. Statistics on the production of refined lead and alloys at 
secondary plants are given in the Secondary Lead section of this 
chapter. The 16 primary smelters and refineries in operation in the 
United States in 1946 consumed 353,197 short tons (lead content) of 
ore and concentrates, 12 percent of which was of foreign origin, 
compared with 454,778 tons in 1945, 19 percent of which was foreign. 


l ACTIVE LEAD SMELTERS AND REFINERIES 


Primary lead smelters and refineries operating in the United States 
in 1946 were as follows: 


Galifornia Selby—Selby plant, American Smelting & Refining Co. (smelter and 
refinery). 
ae 6 Valley plant, American Smelting & Refining Co. 
smelter). 
Idaho: Bradley—Bunker Hill Smelter (smelter and refinery). 
Illinois: Alton—Federal plant, American Smelting & Refining Co. (smelter and 
refinery). 
Indiana: 
East Chicago— International Smelting & Refining Co. (refinery). Purchased 
by the Eagle-Picher Co., September 27, 1946. 
East Chicago—U. S, S. Lead Refinery, Inc. (refinery). 
Kansas: Galena—Galena plant, Eagle-Picher Co. (smelter and refinery). 
EE erculaneum plant, St. Joseph Lead Co. (smelter and 
refinery). 
MA East Helena—East Helena plant, American Smelting & Refining Co. 
(smelter). 
ue Omaha—Omaha plant, American Smelting & Refining Co. (refinery). 
New Jersey: 
Barber—Perth Amboy plant, American Smelting & Refining Co. (smelter 
and refinery). 
Carteret— United States Metals Refining Co. (refinery). 
97 8 El Paso — El Paso plant, American Smelting & Refining Co. (smelter). 
tah: | 
r plant, United States Smelting, Refining & Mining Co. 
smelter). 
Murray — Murray plant, American Smelting & Refining Co. (smelter). 
Tooele—Tooele plant, International Smelting & Refining Co. (smelter). 


REFINED LEAD 


Primary refineries in the United States in 1946 produced 346,210 
short tons of refined lead, a decline of 25 percent from the 1945 output 
of 462,110 tons. 

Of the 338,197 tons of primary lead produced in 1946, domestic 
ores and base bullion supplied 87 percent and foreign ores and im- 
ported base bullion 13 percent. In 1945 the origin was 80 percent 
domestic and 20 percent foreign. The quantity of refined lead pro- 
duced from foreign base bullion has been negligible since 1943. The 
following tables give the production of refined lead by sources and by 
country of origin of the ore. Details of the sources of lead from 
domestic ores are given in the Mine Production Section of this chapter. 
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Refined lead produced at primary refineries in the United States, by sources, 
1942-46, in short tons | 


Source 1942 

Refined lead: 
From domestic ores and base bullion. . 467, 367 
From foreign oreg.....................- 81, 485 
From foreign base bullion. ............ 17, 987 
Total from primary sources 566, 839 
From Spam Zeg eet SE 8 12, 856 
Total refined lead................... 679, 695 
Average sales price 7 BEER 063 


ae calculated v 


—— e qp ee ꝑ=—— — 22 e e o op gr o 


1 Excludes value of refined lead produced from scrap at primary refineries. 


Refined primary lead produced in the United States, by country of origin, 1942-46. 
in short tons 


Source 1942 1943 1944 1045 1946 
Domestic ore and base bullion............. 467, 367 406, 544 304, 443 356, 535 293, 309 
Foreign ore: 
Austra lice. o.oo ee cl de ees 19, 638 16, 180 22, 210 22, 087 7, 534 
ndnd 5, 980 4, 537 7, 461 11, 151 5, 026 
Fe . onus AAA ME, AMO EE 
Mee EE 2, 403 2, 213 „250 3, 097 2, 056 
South Amerien a. 23, 127 9, 610 13, 434 25, 701 11, 344 
Other foreign 30, 323 30, 396 21, 870 24, 896 18, 830 
Total- EE 81, 485 62, 936 70, 225 86, 032 44, 790 
Foreign base bullion: 
Aust... 8 // A cess 
Mili. —? 111 60 58 63 10 
South America 216 72 37 55 88 
Other foreign.......................... J) ⁰ÄAꝛ 8 
VV WEE 17, 987 132 95 118 98 
Total foreiggg ggg 99, 472 63, 068 70, 320 87, 050 44, 888 
Grand total......................... 566, 839 469, 612 464, 763 443, 585 338, 197 


ANTIMONIAL LEAD 


Antimonial lead production at primary refineries dropped to 
50,480 tons in 1946, 11 percent SE the 1945 output. e dis- 
tribution of the lead, according to source, is shown in the followi 

table. The quantity of antimony contained in antimonial | 

ee in 1946 dropped to 6.5 percent owing to a greater demand 
or low-percentage alloys for use in the manufacture of such items as 
type metal, cable covering, sheet and pipe, and collapsible tubes and 
foil. Although antimonial lead is an important byproduct of the 
refining of base bullion, the quantity derived from this source is only 
a small part of the annual domestic output. The major production 
18 recovered from the smelting of antimonial lead scrap at secondary 
smelters. Production data from lead-smelting plants treating scrap 
materials exclusively are summarized in the following section and 


discussed in detail in the Secondary Metals—Nonferrous chapter of 
this volume. 
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Antimonial lead produced at primary lead refineries in the United States, 1942-46 


SECONDARY LEAD 


Some scrap lead is treated at primary smelters and refineries, but 
the greater part is received at a large number of plants that treat 
secondary materials exclusively. Secondary lead is recovered in the 
form of refined lead, antimonial lead, and other alloys. Recovery at 

rimary and other plants in 1942-46 is shown in the following table. 
ndary lead recovery in 1946 exceeded the total domestic refined 
primary lead production by 13 percent and surpassed the domestic 
mine output of recoverable lead for the first time on record. Further 
soale appear in the Secondary Metals—Nonferrous chapter of this 
volume. 


Secondary lead recovered in the United States, 1942—46, in short tons 


1945 1946 


H nn || mmn c mt PP AS —ñä— 


As refined metal: 
At prim plants 1. 863 18, 525 8, 013 
At other plants — 56, 459 42, 598 65, 691 
ell 8 58, 322 61, 123 73, 704 
In antimonial lead: 
At p plants 32, 887 ; 42, 366 33, 850 
At other plants 144, 040 146, 343 151, 713 159, 834 
Noel 180, 818 194, 079 193, 684 
In other allo ys 95, 552 107, 837 125, 399 
Grand total 
Short tons. 331, 416 363, 039 392, 787 
Value................... $42, 421, 248 | $46, 408, 992 $65, 988, 216 


LEAD PIGMENTS 


The principal lead pigments are litharge, white lead, red lead, sub- 
limed lead, leaded zinc oxide, and orange mineral. These products are 
manufactured for the most part from metal, but some ore and concen- 
trates are converted directly to pigments. Details of the production 
of lead pigments are given in the Lead and Zinc Pigments and Zinc 
Salts chapter of this volume. 


CONSUMPTION AND USES 


A survey of 575 plants in 1946 representing an estimated 98 percent 
of the consumers of refined lead indicated a total consumption of 
530,588 short tons of refined lead, decrease of 17 percent from 1945. 
Some secondary as well as primary refined lead is included in this 
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figure. Antimonial lead, unrefined scrap lead, and lead in alloys are 
excluded. Of the total consumed, 24 percent was used for making red 
lead and litharge; 13 percent for cable covering; 11 percent for storage 
batteries; 9 percent for tetraethyl fluid; 8 percent for white lead; 6 
percent for solder; 5 percent for pipes, traps, and bends; 5 percent for 
sheet lead; 3 percent for ammunition; and 16 percent for a variety of 
products and uses shown in the following table. A distribution of the 
total consumed by related uses indicates 51 percent consumed for 
metallic products, 32 percent for pigments, 11 percent in chemical 
products, and 6 percent in miscellaneous uses, such as annealing, 
galvanizing, lead plating, and weights and ballast. 

Reports to the Civilian Production Administration indicated a con- 
sumption of 956,476 tons of primary, antimonial, and secondary lead 
in 1946 compared with 1,051,602 tons in 1945. 


Consumption of refined lead in the United States, 1942-46, by uses, in short tons 


1942 1943 1944 1945 1946 
Ammunition.............................. 48, 025 64, 023 31, 479 29, 315 16, 857 
Bearing metals 8, 466 10, 189 15, 941 14, 104 11, 012 

Brass and bronze.........................- 5, 294 5,7 7, 845 5, 

Cable coverinn ggg 128, 535 117, 802 110, 417 86, 158 

8 lead MEE OX 9, 047 8,61 , 411 13, 374 8, 314 
Casting metals 3, 106 3, 072 4, 425 5, 322 3, 566 
Collapsible tubes. 9, 966 11, 425 12, 482 7, 428 7, 189 
E 9, 359 5, 816 11, 190 2, 185 2, 143 
Pipe, traps, and bends. 21,411 18, 724 , 387 24, 061 27,372 
Sheet leaenennnw c LL... 31, 700 27, 738 31, 546 30, 624 26, 430 
See. 8 13, 371 15, 472 22, 390 27, 475 32, 279 
Storage batteries 62, 604 68, 68, 769 60, 179 56, 726 
ps AMA estes ce 2, 336 815 2, 190 2, 178 1, 526 
Wine, AAA IS A 943 812 1, 269 1, 401 1, 487 
Hit! ²³¾ AA 8 56, 476 35, 611 43, 204 
Red lead and litharg eg 100, 563 124, 715 157, 080 157, 171 128, 513 
Tetraethyl lead 50, 152 65, 320 83, 067 75, 890 47, 965 
Chemicals and insecticides 6, 298 8, 172 10, 703 8, 567 8, 169 
Annealing...... os voscecsesesiccccalec ous 5, 229 5, 987 5, 719 5, 525 5, 514 
Galvanizing. .....-- -2-2-0-2 484 819 1. 073 988 1, 132 
Lead platinhn gg t 941 494 1, 130 1, 182 
Weights and ballast. ...................... 1 9, 269 22, 964 9, 539 3, 089 
Othar -s oar ĩ² ⁰- ! ad 33, 746 64, 33, 646 32, 205 22, 497 
TO ianuae eaa 607, 111 675, 465 722, 820 637, 499 530, 588 


Included under Other“. 


The following table shows the calculated apparent shipments of 
refined primary lead to domestic consumers. The apparent shipments 
of 477,686 tons in 1946 are probably more nearly correct than the 
actual receipts of 459,502 tons reported by consumers, because of 
incomplete coverage of the survey. 
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Apparent shipments of refined primary pig lead to domestic consumers, 1942-46, 
in short tons 


1942 1943 1944 1945 1946 
Supply: 
tocks at primary refineries on Jan. 1............ 39, 255 36, 464 16, 788 3 37, 691 
Government-owned stocks on Jan. 13............ 248, 361 173, 875 90, 454 68, 700 
Productos sico can eO Poe ME EM 460,612 | 464,763 | 443, 585 346, 210 
LEDO EE ) 244,033 | 222,768 | 227,409 112, 241 
Total available 1,001, 261| 897,860 | 778, 296 564, 842 
Withdrawn: 
Stocks at primary refineries on Dec. 31.......... 36, 464 16, 788 37, 690 40, 963 
Government-owned stocks on Dec. 317. 173, 875 90, 454 68, 700 45, 493 
EXDOPS ties 13, 261 15, 523 1, 784 700 
Total withdrawn.............................. 223,600 | 122,765 | 108,174 87, 156 
Apparent shipments to domestic consumers 777,661 | 775,095 | 670, 122 477, 686 


i FLUE nisa upon American Bureau of Metal Statistics data. 

evised figure. 

3 According to reports submitted to the Tin-Lead-Zinc Division of the Civilian Production Adminis 
tration. 

* Includes 3,874 tons of foreign refined lead reexported in 1942, 11,258 tons in 1943, less than 1 ton in 1944, 
377 tons in 1945, and 103 tons in 1946, according to records of the U. 8. Department of Commerce, 


STOCKS 


Producers’ Stocks.—Lead stocks, as reported by the American 
Bureau of Metal Statistics, are shown in the following table. Stocks 
of refined and antimonial lead include metal held by all primary 
refiners and by some of the refiners of secondary material who pro- 
duce soft lead, plus foreign lead smelted and refined in the United 
States and entered for domestic consumption. According to monthly 
reports released by the American Bureau of Metal Statistics, stocks of 
refined lead and antimonial lead declined erratically from a high of 
51,929 tons in February to a low of 31,396 tons in August, after which 
stocks advanced steadily to a year-end total of 48,499 tons—a net gain 
of 11 percent from January 1. 


Lead stocks at end of year at smelters and refineries in the United States, 1942-46, 
in short tons 


[American Bureau of Metal Statistics] 


1946 

Refined pig lea. 41, 057 

Antinionial esl... ita 7, 442 

KEE : 48, 499 
Lead in base bullion— 

At smelters and refineries..........--.----------- 8, 453 

In transit to refineries. ...........--...---------- 4, 911 

In process at refineries.....................-..... 16, 042 

"Total: boeken os ac ete 29, 406 

Lead in ore and matte and in process at smelters... . 111, 836 


re | — | ee 
Keel — —— — 


Grand eg ee 117, 174 189, 741 
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The Bureau of Mines annual survey of primary lead smelters and 
refiners indicated stocks of 37,691 tons (lead content) of refined lead 
at plants on January 1, 1946, and 40,963 tons on December 31, 1946. 
Primary antimonial lead stocks at these same plants decreased from 
6,773 short tons (lead content) at the beginning of 1946 to 5,935 tons 
at the end of the year. In terms of lead content, stocks of ore at the 
16 operating smelters and refineries increased 23 percent from 59,095 
tons to 72,400 tons during the same Po The inventory of base 
bullion at refineries that receive base bullion as a raw material and at 
smelters that produce base bullion for shipment to refineries totaled 
7,125 tons at the beginning of January and 7,581 tons at the end of 
December 1946. Stocks of “in process" base bullion or work lead at 
five combination smelter-refinery plants are not included in reports to 
the Bureau of Mines. No direct comparison can be made between 
these data and the figures of the American Bureau of Metal Statistics. 
Figures reported to the Bureau of Mines represent physical inventory 
at the plants, irrespective of ownership, and do not include material in 
process or in transit. 

Consumers’ Stocks.—Approximately 575 consumer plants reported 
stocks of 41,914 tons of domestic and foreign Panne lead on hand 
December 31, 1946, a 59-percent decrease from the 102, 937-ton in- 
ventory (revised figure) reported at the end of 1945. 


Consumers’ stocks of refined soft lead at the end of 1945 and 1946, by grades, 
in short tons 


Domestic and foreign 


Foreign 
C d- | Chemi C in 
orrod- emi- om- 
ing cal mon Other Total 
Dec. 31, 1045 1... 33, 428 22, 040 46, 277 1, 192 102, 937 4, 264 
Dec. 31, 19460... 8 10, 593 9, 856 18, 771 2, 688 41, 914 2, 986 


1 Revised figures. 


Government Stocks.—Industry-owned stocks were augmented by a 
supply of Government-owned lead stored at strategic points through- 
out the United States for allocation to consumers as needed. Accord- 
ing to reports submitted to the Civilian Production Administration, 
Government stocks of refined lead (all corroding grade) were 45,493 
short tons on December 31, 1946, compared with 68,700 tons of 
refined lead on January 1, 1946. Of the 45,493 ton inventory at the 
end of 1946, about 8,400 tons were stored outside the continental 
United States and approximately 16,000 tons were enroute by boat 
to east coast ports. 

PRICES 


The two major markets for lead in the United States are New York 
and St. Louis; much of the lead produced domestically is sold at prices 
normally based upon quotations in these markets. Since suspension 
of trading on the London Metal Exchange in September 1939, the Lon- 
don market has had no direct influence on New York quotations, and 
the differential between St. Louis and New York prices has remained 
at 0.15 cent a pound, an amount approximating the freight charges 
between the two points. 
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Announcement by the Office of Price Administration May 29, 1946, 
of a higher ceiling price for lead, effective June 3, increased the long- 
established 6.50-cents-a-pound base price of lead, New York, to 8.25 
cents. This new price level, although welcomed by the lead-mining 
industry, was considered by industry spokesmen to be somewhat 
below that necessary to effect a prompt relief of the prevailing lead 
shortage. A bill to extend the OPA in modified form was vetoed by 
the President on June 29, and on July 2 the price of lead advanced to 
9.50 cents per pound, New York. ith reestablishment of OPA by 
legislative action on July 25, the former ceiling price of 8.25 cents 
was restored and prevailed until November 10, the effective date of 
the Price Administrator's decontrol order, which included the removal 
of ceiling prices from all metals. The lead market, freed of price 
limitations and stimulated by brisk consumer bidding for a share of 
the inadequate supply, responded swiftly to decontrol, and on Novem- 
ber 11 lead was quoted at 10.50 cents, New York. Following removal 
of lead import restrictions by the Civilian Production Administration 
on November 18, the price advanced to 11.80 cents, New York, which 
raised the market price to the prevailing import basis, plus freight 
and duty charges. On December 16 domestic producers advanced 
the price to 12.55 cents, New York, the highest level on record. The 
previous record high, which prevailed for & brief period in June 1917, 
was 12.25 cents, New York. 

The general policy of the Quota Committee pertaining to the 
Premium Price Plan for overquota mine production of domestic lead 
(oppa and zinc were also included) prevailed tbrough June but 
collapsed with the expiration of OPA and ceiling prices on June 30. 
Upon reestablishment of the OPA in late July provisions were made 
for retroactive premium payments to cover the period when no plan 
was in effect. The Premium Price Plan was extended until June 30, 
1947, under the same terms as in the past except that incorporated 
in the subsidy section of the bill extending the OPA was a provision 
that ‘‘adjustments shall be made to encourage exploration and 
development work and adequate allowances for depreciation and 
depletion." The bill further provided that all classes of premiums 
were noncancelable unless necessary in order to make individual 
adjustments of income to specific mines. With the abandonment of 
metal price ceilings on November 9, subsidies to mines financially 
aided by the Premium Price Plan were computed with average 
monthly market quotations as a base. A compilation of important 
data showing production of lead under the Premium Price Plan, 
1943-46, at the various quot levels and the payments made is given 
in tbe accompanying table. 

The official London maximum price of £30 per long ton, duty paid, 
for Empire and foreign soft lead, fixed by the British Ministry of 
Supply June 11, 1945, was advanced to £39 January 15, 1946. Sub- 
sequent price advances during the year occurred April 8 and July 1, 
when quotations rose to £45 and £55, respectively. The London price 
remained unchanged the balance of the year but was raised to £70 

er long ton beginning January 1, 1947. Quota on of tbe London 
Metal xchange, discontinued at the outbreak of the war in September 
1939, were not resumed during 1946. 
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Average monthly and yearly quoted prices of lead at St. Louis, New York, and 
London, 1944-48, in cents per pound ! 


New t. New Lon- 


E 
SS 


4 
S 
N 
8 2 
za 
to 
^ 
ke 
N 
x 
E 
D 
as 


et || — | EE | KñEů⁴üꝙf | ——— — 


E OT dee S 6.50 | 449] 635] 650] 449] 635] 6.50 6. 28 
Fan!, xeu ciens 6.50 | 4.49 | 635] 6.50| 449] 6.35] 6.50 7.01 
A ĩᷣ K 8 6. 50 | 4. 49 6. 35 6.50 | 4. 496. 356. 50 7. 01 
!! ege 6. 50 [ 4. 496. 35] 6. 50] 4.49 6. 35 6.50 7. 84 
(Qf — 886 6.50| 4.49 6. 35 6. 50] 4.49| 6.35] 6.50 8. 09 
ns E 6.50 | 4. 49] 6.35] 6.50| 5. 13] 8.03] 8.18 8. 09 
PUNY cc 6.50 | 4. 496. 35 6.50] 5.39] 9.10] 9.25 9. 88 
A [M 8 6.50| 4.49 | 6.35| 6. 50] 5.39] 8.10| 8.25 9. 88 
September........................... 6.50| 4.49 | 6. 35 6.50| 5. 39] 8.10| 8.25 9. 88 
/G A ea eE 6.50 | 4.49] 6.35) 6.50 | 5.39 | 8.10 | 8.25 9. 88 
November 6. 50] 4.49] 6.35] 6. 50] 5.39 | 10.29 | 10. 44 9. 88 
o AAA 6.50 | 4.49 | 6.35 | 6.50 | 5.39 | 12,02 | 12. 19 9. 88 
AVOIBQÓ EE 6. 50 4.49 | 6.35] 6. 50] 499| 7.96] 8.11 8. 63 


1 St. Louis: Metal Statistics, 1947, p. 501. New York: Metal Statistics, 1947, p. 495. London: E&MJ 


Metal and Mineral Markets. 
3 Average price of foreign lead, converted to cents per pound with the pound sterling at $4.0244. Official 
maximum price raised on June 11, 1945; Jan. 15, 1946; April 8, 1946; and July 1, 1946. 


FOREIGN TRADE? 


Imports.—During 1946 imports of lead dropped to the lowest level 
since 1939 and were 68 percent below the record total of 1942. As in 
previous years, the greater part of the lead imported was in the form 
of pigs and bars, 48 percent of which came from Mexico and virtually 
all the remainder from Canada, Peru, Japan, and Australia. Receipts 
of lead in ore and matte, which constituted 28 percent of the total 
imports, were 37 percent under 1945, due largely to & sharp decline in 
imports from Australia, Peru, and Canada, which more than offset a 
moderate increase from Newfoundland. Imports of lead in ore and 
matte were principally from Newfoundland, Australia, Peru, Canada, 
&nd Bolivia, which together supplied 89 percent of these receipts. 
Imports of lead in base bullion— all from Peru—increased to 125 tons. 
Five countries supplied 88 percent of tbe total lead in all formsimported 
in 1946: Mexico 34 percent, Canada 18, Peru 13, Newfoundland 12, 
and Australia 11, compared with 54, 10, 16, 5, and 11 percent, respec- 
tively, for a total of 96 percent in 1945. 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Total lead imported into the United States in ore, matte, base bullion, pigs, bars, 
and reclaimed, 1942-46, by countries, in short tons ! 


3 
E 
d 
E 
£ 


Ore and matte: 
tal A A . 2, 338 399 
, eek Duane dud cid e EDU 4, 716 2, 112 
J!! ĩ˙¹1 ˙o˙¾f. GG 8 17, 913 8, 341 
i e a we hci ag ao ea 1, 580 2, 202 
AO AA é ³ y ff.... a Se eee aia wae! 8, 687 4, 940 
J;»³ö—èoṽe o. 2, 330 1, 456 
e ße we col se coca 667 376 
Newfoundlanß qqq 17, 046 19, 037 
(1 PRESCOTT ENS 14, 524 5, 192 
Other countries 204 2 
%% ash oo i ee 44, 407 
Base bullion 
A II EE 44,000. . AA sass 
V% ³».A.AAA³¹˙¹¹i¹1mA AAA w 0]. ^ OO] — Aid - - - i-us 
POIU.o 2 eee eee 125 
Other countries —ꝛ—ꝛ̃- . Ide 880 4 
M. ³ĩVAQsQQA³⁴ ð 125 
Pigs and bars: 
. 83, 352 8. 190 
C ⁵˙!ͥ o nonae Dena ON 69, 210 « 22, 822 
JJ)/öÜ%%0˙Ü˙5—5êẽ ³ ñ ð f:: ¼˙˙—i:Q : AE RR 12, 126 
Mex. ade 192, 044 : 53, 534 
e PM Ep I DE oe 21, 891 16, 568 
Po: EE EE, ß ecu ema Ee 1 
OCB es owe e a oot 366, 497 112, 241 
Reclaimed. scrap, eto.: 
CISCO ß oe ee 1, 396 : 1, 337 
Senn... 1, 292 488 1, 078 
Panama, Republic of 5 12 
POPU EE EE héi GE A AA DEE 
Other countries —d—I—t- 7 38 
POU EE 2, 757 3, 315 2, 465 
Grand total........................ - l.l... 492, 471 319, 701 159, 238 


1 Data include lead imported for immediate consumption plus material entering the country under bond. 


Lead imported for consumption in the United States, 1942-46, by classes! 


Lead in ores, flue Sheets, pipe, 
dust, and mattes, Lead in base Pigs and bars and shot Not 
f bullion other 
D. 8. Dp. t. wise Total 
Year = spec value ! 
Short Short Short Short - 
tons Value tous Value tons Value tons Value |(value) : 
1942...... 87,3771$5,715,251| 48, 58984, 285, 425| 387, 693,$32, 328, 330 20| $7,009| $4, 690/$42, 478, 098 
1943...... 83, 153| 5,590, 218 4, 911 557, 545| 244, 033| 20, 903, 382 25| 20, 208 5, 219| 27, 132, 730 
194...... 100, 846| 6, 756, 269 73 7,045| 223, 379| 22, 793, 430 40| 39,572 547| 20, 805, 576 
1945...... 71, 046) 5,758, 695 20 2, 242| 227, 311| 25, 280, 638 14 2. 049] 82,515| 31,311,979 
1946...... 28, 377| 3, 056, 111 20 2, 302| 100, 820| 14, 205, 992 24| 10,251| 21,517| 17, 491, 086 


1 In addition to quantities shown (values included in total values), “reclaimed, scrap, eto.“ imported as 
follows—1942: 1,305 tons, $137,393; 1943: 496 tons, $56,158; 1944: 3,315 tons, $208,712; 1945: 2,844 tons, $235,840; 
1946: ie ee $194,013. Figures for 1942-46 include foreign lead received by the Government and held 
in stock piles. 


684 


Miscellaneous products, containing lead, imported for consumption in the 
United States, 1942-46 
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Babhitt metal, solder, white metal, 
and other ri ree re containing | Type metal and antimonial lead 
ea 


Year 
ores Lead Sd Lead i 
weight content weig conten 

(short (short Value (short (short Value 

tons) tons) tons) tons) 
1942 EE ER 971 274 $66, 096 245 210 $19, 631 
JJ·˙o eee irs 236 69 330, 824 3, 703 3, 422 447,019 
`" EEN 50 43 15, 368 7, 562 7,174 954, 255 
LEE 143 73 101, 132 26, 085 24, 706 3, 238, 902 
br a 157 72 211, 122 1, 740 1, 494 220, 645 


Exports.—Total exports of pig lead in 1946 dropped to 42 percent 
of the 1945 total. Export restrictions imposed under the Export 
Control Act of 1940 remained in force throughout the year. 


Lead exported from the United States, 1942-46 


. Pigs and bars Foreign Pigs and bars Foreign 
lead ex- —| lead ex- 
ported in ported in 
manufac- manufac- 
Year Bhon E ae Year Sus o b 
O nefit o or nefito 
tons | Value | draw-back tons | Value draw-back 
(short (short 
tons) tons) 
1942... sees ser $ 1, 040 | $285, 354 26, 258 1945. 1. 407 | $202, 754 (1) 
1043.............-- 2, 003 244, 433 15, 491 194888. 597 106, 457 (1) 
19444. 15, 523 2, 073, 145 20, 23 


Data not available. 


Pig lead exported from the United States, 1942-46, by destinations, in short tons 


Destination 
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In addition 3,874 tons of foreign lead were reexported in 1942, 11,258 tons in 1943, less than 1 ton in 1944, 
tons in 1945, and 103 tons in 1946. 


1 
877 
3 Less than 1 ton. 


LEAD 685 
WORLD REVIEW 


Foreign production of lead was a subject of particular significance 
during 1946 in the light of the world-wide shortage in lead supplies. 
Data on lead output for 1946 outside the United States are fragmen- 
tary. It is believed, bowever, that production handicaps imposed by 
labor strikes, manpower shortages, and lack of fuel limited world 
output for 1946 to approximately 1,166,000 metric tons. 


World production of lead, 1939-46, in metric tons! 
[Compiled by B. B. Mitchell] 


Country 1939 1940 1941 1942 1943 1944 1945 1946 
Argentina 13, 9780 12,864 18, 021 20, 760 23,800) 19, 100 21, 159 16, 190 
Australia 238, 298 256, 129 239,052) 255, 409 192. 322 157,026 158,353] 153, 556 
Austria. 10, 187 , 202] 5, 879 8.787 12,043 10,123 1, 272 4. 476 
Belgium.. ccncencncó na , 30, 880 16, 240 7, 960 7, 600 7, 340 23,762 
Burma ..................... 78,622| 80. 700 74, 456% 17, 130) .d 
Canaduꝛͤp ID 172, 880 199. 662] 206, 862 220, 722 203,091 120, 347 147,999, 150, 360 
Gios sewed 7 1. 210 1, 405 1, 169 1, 179 1 1 
Czechoslovakia.............. 35.00| (3) (3 (3) oi (0) (3) (3) 
France 42,381| 25, 577 23, 220 12. 462 12, 428 4,572 984 34,680 
Germany:: 175, 500 167, 100 188, 900 140, 100 157, 2002 139, 900 (3) (3) 
Greece 4,925} 1, 250 800 2, 300 1,150 600 700 
Guatemala.................- 16 (3 95 119 114 136 115 131 
Hungary u.. 90 110 4,640  4,810| 6, 370 3,230 9 (2) 
Indochina, French........... 5 8 3 16| o 3) (3) 
Ital yyy 38,818 36,909] 36, 993 28,771 12,3722. 829 14,016 
Japan i᷑ꝛ᷑ 18, 261 27,748 30, 585 26,919] 32, 5110 38, 0480 12.5680 (3) 
Korea (Chosen) ............. 7,957| 7, 630 10, 000 11, 900 18,467| 21,200| 2,096 ( 

exic o 213, 675| 191, 90 151, 167 192,989! 212. 452 178, 270 201, 0780 137,742 
Northern Rhodes ia 1 293 3780 1,118 , 265 „047 1, 748 8 
Norgae. 321 123 J 8 52 oi 
Per. 24,310| 31,131] 32,871 37,915 43,171) 38,906| 40, 001 36,478 
Poland.. uéêé 225,000| 323,000) 225,000 (3 (3) (3) 17,000 8,952 
Rumania.................... 5,664 49 258 154 187 261 e 1, 270 
South West Afen — 4, 283 600 @) (3) (3) 3) (3) 
Spain. 25,991 45, 901] 46, 865 41, 1400 36, 760 30, 978 31,922 32,348 
J y V NECK Greg 230 2, 193 10, 553 13, 801] 8,618 
gf GT AA 22, 930 26, 620 15, 679 8, 210 1, 867 5, 335 7, 023 e 
Union of South Africa....... 11 3 3) (3) 3 (3) o (3) 

8.8. RR 74, 800 375,000| 1 90, 000] ? 100, 000] 2 125, 700} 2 110, 000 ( (3) 
United Kingdom............| 16,886] 13,813} 8,097 5,483 4.234] 4,033! 2,911] 2,738 
United States (reflned) .. 404, 257 468,675| 494,126| 497,908| 425,903| 421,538| 402,304| 306 717 
Yugoslavia.................. 10, 6520 32,949] oi (3) (3) (3) (3) (3) 

Total 1. 1, 733, 000 l, 766, 000|1, 722, 000 l, 708, 0001, 575, 0001, 363, 000 1, 250, 000 1, 166, 000 


1 By countries where smelted but not necessarily refined. Data derived in part from Statistical Year 
Book of the League of Nations and from the American Bureau of Metal Statistics (annual issue). 


2 Approximate production. 
3 Data not yet available; estimate by author of chapter included in total. . 
‘Exclusive of secondary material. Beginning in October 1939 includes Upper Silesia. Data from 


Metallgesellschaft, Frankfort on Main. l 
è Includes Northern Territories and Sub-Carpathia; in addition beginning in 1941, includes Eastern 


Hungary and Transylvania; and beginning in 1942 includes Southern Territories. 
* January to June, inclusive. 
? Preliminary data. 


South Korea only. : 
* Figures cover lead refined from domestic and foreign ores; refined lead produced from foreign base bullion 


not included. 
19 Estimated by author of chapter. 


Argentina.—Lead production in Argentina, though not large, has 
considerable importance, as it supplies domestic needs and affords & 
substantial surplus of lead concentrates for export. Because of the 
smelting facilities in Argentina, several thousand tons of nigh gade 
lead ores are imported cach year from Bolivia. At the National Lead 
Co. smelter at Puerto Vilelas, Bolivian ore is mixed witb the lead 
concentrates from tbe Aguilar district, Province of Jujuy. The Com- 
pania Minera Aguilar, S. A., subsidiary of the St. Joseph Lead Co., 
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supplied virtually all the Argentine mine output of lead in 1946 from 
its property at Tres Cruces in the Aguilar district. The mine oper- 
ated at approximately 60 percent capacity during most of the year 
owing to a persistent shortage of railroad rolling stock, which prevented 
adequate shipments of fuel oil, mine timber, and miscellaneous sup- 
plies to the mine and the movement of concentrates therefrom. The 
production of lead concentrates at the Aguilar mine in 1946 was 
22,031 metric tons compared with 22,022 tons in 1945. 

Australia.—During 1946 the Zinc Corp., Ltd., treated 448,037 tons 
of ore, from which 79,313 tons of lead concentrates were recovered, 
compared with 425,542 tons and 81,490 tons, respectively, in 1945. 
At the New Broken Hill Consolidated property, adjoining the Zinc 
Corp. on the south and managed by that company, ore output was 
increased from 3,468 tons in 1945 to 41,723 tons in 1946. Lead 
concentrate production increased tenfold to 3,851 tons. 

The Lake George Mining Corp., Ltd., at Captain's Flat, New 
South Wales, produced 135,244 tons of ore in 1946, from which 
12,599 tons of lead concentrates were recovered. Ore reserves at 
the year's end were estimated at 1,382,753 tons assaying 1.1 dwt. 
gold and 1.44 ounces of silver per ton, 7.24 percent lead, 12.35 percent 
zinc, and 0.68 percent copper. 

A shortage of skilled labor and lagging development work were 
named by the Electrolytic Zinc Co. of Australasia as the principal 
factors limiting mine output in the year ended June 30, 1946. Mine 
production totaled 118,343 tons assaying 1.96 dwt. gold and 6.89 . 
ounces of silver per ton, 18.92 percent zinc, 5.64 percent lead, and 
0.53 percent copper, from which about 7,400 tons of lead concentrates 
containing 59 percent lead were recovered. 

Austria.—Lead-zinc ore averaging 11 percent lead and 5 percent 
Zinc Was psu at the Bleiberg mine, 30 miles west of Klagenfurt 
in Carinthia. No ore was produced in 1945 following the German 
surrender in May, but 34,000 metric tons were mined in 1946. The 
production of lead and zinc concentrates was estimated at 1,400 and 
1,500 tons, respectively. Refined lead is produced at Bleiberg in 
quantities sufficient to meet normal domestic requirements. 

Bolivia.—Exports of lead concentrates totaled 9,297 short tons in 
1946, a decline of 11 percent from the quantity shipped in 1945. 

Burma.—No production was recorded from the Bawdwin mine of 
the Burma Corp., Ltd., in 1946. 'The company proceeded with 
salvage operations and rehabilitation of installations destroyed during 
the Japanese occupation. The mil at Namtu was completely 
wrecked by the Japanese; but the smelter, also at Namtu, was only 
slightly damaged. The hydroelectric plant at Mansam Falls, about 
25 miles from Namtu, one of four originally operated by the company, 
was restored to provide power for unwatering operations at the 
mine. Officials of the Burma Corp., Ltd., indicated late in 1946 
that the possibility of full-scale production at the Bawdwin mine 
before mid-1949 appeared unlikely. Factors delaying the resumption 
of mining and smelting operations were the uncertain political situa- 
tion in Burma; the limited ore reserves remaining at the property; 
current high cost of operations; and the major construction necessary 
to restore railway communications with Rangoon. 
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Canada.— Although lead production increased slightly in Canada in 
1946, the level of output remained considerably below the wartime 
peak in 1942. At Trail, British Columbia, the Sullivan mine of the 
Consolidated Mining & Smelting Co., which operates the only Cana- 
dian lead smelter and electrolytic lead refinery, continued to be the 
principal source of Canadian lead production. Refined lead produced 
at the Trail smelter increased to 165,744 tons from 163,142 tons in 
1945. Ore reserves at the end of the year showed a net increase of 
about 3 million tons, 25 percent of which was new ore and the remain- 
der from recalculations of existing reserves made possible by a series 
of new geological studies. The company reports that ore reserves in 
1946 were greater than in April 1940, when positive and probable ore 
reserves were estimated to be sufficient for more than 20 years’ 
operation at the then existing rate of extraction. During 1946 con- 
struction was un on & new underground crushing plant located 
near the center of the mine, a 4-mile Laulageway to tbe concentrator 
(which will be used to return waste rock for back-fill), and an addition 
to the mill for preliminary treatment of the ore by the sink-float 
method. Completion of these projects, which are estimated to cost 
about $3,000,000, is anticipated by the summer of 1948. 

Other producing mines in British Columbia, all of which were closed 
during a portion of the year by labor strikes, included the Base Metals 
Mining orp. Ltd., which shipped lead and zinc concentrates from 
the Monarch and Kicking Horse mines at Field; the Santiago Mines, 
Ltd.; and the Zincton Mines, Ltd. 

The New Calumet Mines, Ltd., at Calumet Island, Quebec, during 
1946, milled 208,860 tons of ore, from which 3,725 tons of lead were 
recovered. All the lead concentrates produced during the year were 
sold to Belgian smelters. Ore reserves on September 30, 1946, were 
estimated at 944,964 tons, assaying 5.46 ounces of silver, 0.022 ounce 
of gold per ton, 2.7 percent lead. and 9.2 percent zinc. 

France.—Although French lead output in 1946 was about 82 percent 
of that in prewar 1938, production was far short of the domestic re- 
quirements. The lack of coal and—to a lesser extent—shortage of 
Manpower continued to limit output. 

Hungary.—Lead production in Hungary dropped to the pre-1941 
level as a result of a treaty signed in 1946 that restored Transylvania 
to Rumania. The increased output of lead in 1941-43 was accounted 
for by the annexation of Transylvania August 30, 1940. 

Italy.—Zinc-lead mines in Italy in 1946, produced 206,115 metric 
tons of ore, from which 22,315 tons of lead concentrates, containing 
an average of 62 percent lead, were made. Production was curtailed, 
however, owing to inability of smelters to obtain sufficient coke to 
treat all ore produced. 

Japan.—Since 1925 the Japanese lead industry has produced only 12 
percent of the domestic lead requirements, and consumers were force 
to rely heavily on imports of lead concentrates and refined lead. From 
the latter part of 1931 until the middle of 1945 the Japanese Govern- 
ment concentrated every effort on becoming self-sufficient in mineral 
supplies. Despite the urgency for expanded mine production E 
1941, when virtually all sources of imports were cut off, Japanese lea 
mines were unable to produce more than 20 percent of the domestic 
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requirements. Partly refined lead from Korea and Manchuria filled 
another 20 percent ol the needs, and the remainder was met by heavy 
withdrawals from stocks accumulated since 1934. Proved and prob- 
able ore reserves at the seven major zinc-lead producing mines, plus 
those of five other mines whose reserves are relatively large, total 
18,660,000 metric tons averaging 1.4 percent lead and 6.5 percent zinc. 


Salient statistics of the lead industry in Japan, 1940-45, in metric tons ! 


1940 1941 1942 1943 1944 1945 

Mine production of recoverable lead... .......... 16, 649 16, 409 | 18, 334 | 20,058 | 16, 100 4, 660 

Smelter production of refined lead. - 27, 748 30,585 | 26,919 | 32, 511 | 38,048 | 12,568 
Imports: 

Fé rude lead and concentrates.................. 10, 593 14,182 | 7,031 | 10,831 | 21,092 4, 426 

Refined WT A 92, 091 78, 532 950 | 4,393 2, 586 152 

Exports of refined leae dn... 1,204 Y MS AO AA PA VE 

Apparent domestic consumption.................. 118,545 | 109,117 | 27,869 | 36,904 | 40,634 | 12, 750 


1 Natural Resources Section Report 65, Zinc-Lead Resources of Japan. General Headquarters, Supreme 
Commander for the Allied Powers, Tokyo, 1947. 


Mexico.—Labor strikes, poor railroad facilities, and high taxes were 
the principal factors limiting Mexican lead output in 1946. On 
December 31, 1945, a general strike of Mexican mine and smelter 
labor, originally scheduled for December 17, shut off lead output until 
the end of February 1946, when new wage scales were established and 
the workers returned to their jobs. 

During the year an increasing proportion of Mexican lead produc- 
tion was shipped to destinations other than the United States. Be- 
cause of the disruption of European markets during the war, large 
tonnages of Mexican production were exported to the United States. 
With the end of hostilities, however, European buyers were again 
bidding for Mexican lead at prices which, during most of 1946, were 
considerabl; higher than the ceiling price in the United States. Data 
on Mexican foreign lead trade for the first half of 1946 indicate that 
over 90 percent of the domestic production was exported, approxi- 
mately 17 percent going to Europe, 5 percent to Brazil, and 78 percent 
to the United States. 

Production at the Minas de Guerrero lead-zinc property in the 
Taxco Mining district owned and operated by Minas de Guerrero, 
S. A., a subsidiary of the Eagle-Picher Co., was virtually halted at the 
end of the year owing to depletion of ore reserves and shortage of labor. 
The company plans to dismantle the 800-ton selective flotation mill— 
erected in 1943—and move it togetber with all mining equipment to 
the Esmeralda mine in the Parral district, State of Chihuahua. 

Exploration by the American Smelting & Refining Co. at the San 
Antonio mine in the Taxco district during mid-1946 reportedly dis- 
closed a substantial tonnage of silver-lead-zinc ore. If certain con- 
tiguous claims can be acquired, the company will dismantle its 
flotation mill at Pedregal and rebuild it into a larger plant at San 
Antonio. 

Newfoundland.—In Newfoundland about 384,000 short tons of ore 
were mined and milled during 1946, providing 39,727 tons of lead 
concentrates containing approximately 22,670 tons of lead. 
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Peru.—A continued shortage of labor and a cave-in at the Huaron 
mine were largely responsible for the decline in Peruvian lead pro- 
duction from 53,664 metric tons in 1945 to about 45,000 tons in 1946. 

The 800-ton-per-day flotetion plant of tbe Cerro de Pasco Copper 
Corp. treated copper ores exclusively until mid-1946, after SAS? | 
approximately equal tonnages of copper and zinc-lead ores were 
milled. Part of tbe lead concentrates produced was exported, and 
part was smelted at Oroyo. 

The Compania Minero de Sayapullo, financed wholly by Peruvian 
capital, reopened the old mines at Sayapullo in the 5 of 
Cajamarca. Exploration disclosed a substantial tonnage of lead- 
zinc-silver-cadmium ore sufficiently large to warrant construction of a 
N flotation mill, which was put into operation at the end 
of 1946. 

The Banco Minero de Peru constructed a 100-ton-a-day flotation 
plant at Huachacolpa in the Department of Huancavelica designed 
to treat on a custom basis lead-zinc ores from a number of small mines 
in the district. 

Exploration by the Picasso Bros. at tbe old Candalosa silver-lead 
property in the Castrovirreyna district of the Department of Huan- 
cavelica developed enough ore ER dumps) to warrant con- 
struction of a 150-ton-a-day flotation mull. 

Spain.—The mine production of lead concentrates in Spain from 
1939 through 1946, in metric tons was as follows: 


1939 1940 


— —— ͤ —w—Ü—m . — —— — — —— 


Lead concentrates 31, 700 | 57, 800 
Lead conten e 23, 300 42, 400 


United Kingdom.—Consumption of pig lead (virgin metal) in the 
United Kingdom totaled 193,506 long tons in 1946 compared with 
223,591 tons in 1945. Over-all consumption, including pig lead 
recovered from scrap, was 317,195 tons (294,104 tons in 1945), of 
which 27 percent was used in cable covering; 26 percent in sheet and 
pipe; 16 percent in batteries; 16 percent in white lead and oxides, 
excluding battery oxide; and 15 percent for miscellaneous purposes. 

Stocks of refined lead in the United Kingdom on December 31, 
1946, totaled 24,300 long tons. Government-owned stocks abroad 
(excluding quantities at port or in transit) were 20,100 tons. 

U. S. S. R.— Virtually no official production figures have been avail- 
able on the Russian lead industry during the past 7 years. Certain 
data, however, presented in the announcement March 1946 of tbe 
new 5-year plan indicated that lead output bas been declining in 
recent years. Most of tbe lead smelted in the Soviet Union is pro- 
duced in Kazakhstan. 


Lead and Zinc Pigments 
and Zinc Salts 


By HELENA M. MEYER AND ALETHEA W. MITCHELL 


GENERAL SUMMARY 


HE lead and zinc pigments industry had to contend in 1946 with 
a continuation of the unbalanced supply-demand relationship that 
prevailed in 1945 and several earlier years, despite the fact that 
1946 was a full peacetime year. Demand for pigments as a whole was 
at near record levels; but shortages of essential crude materials, again 
notably lead and linseed oil, made it impossible for producers to fill 
a large segment of requirements. Labor strikes prevented the dis- 
parity from being even greater than it was. Strikes in chief pigment- 
consuming industries, such as the automobile industry, reduced 
potential demand by such industries, and steel and coal strikes inter- 
fered with construction and other activity that would have increased 
pigments requirements materially. Presumably the prospective de- 
mand cut off by strikes in 1946 was merely deferred, so that total pig- 
ment needs appear headed for new records in the near future. Various 
pigments probably will share unequally in supplying the demand, 
however. White lead production gains, for example, depend chiefly 
on improvement in over-all supplies of pig lead, whereas the present 
capacity output of titanium pigments will rise with the completion 
of plant expansion now in progress. 
he stringent pigment-supply situation, accompanied by the re- 
moval of price controls in November, led to the highest prices in many 
ears for pigments covered by this report—for lead pigments the 
yin prices ever recorded. 
hipments of the pigments and chemicals covered by this report 
were generally at higher levels in 1946 than in 1945. Noteworthy 
exceptions were litharge and red lead, which had fared better than 
other lead pigments in restriction orders of the recent past. As 
pointed out in the report of this series for 1945, white lead carbonate 
and sulfate bore the brunt of lead curtailment in that year. "The fact 
that white lead (basic carbonate and basic sulfate) had larger per- 
centage gains in 1946 than other pigments covered by this report, 
therefore, is not particularly significant, except as a reflection of 
partial relief from restriction. In 1945 shipments of white lead in 
oil, for example, were the smallest since considerably before the 
beginning of the present century, and shipments of basic sulfate were 
smaller than at any time since before the first figures were published 
in 1902. 
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Despite Government controls on the consumption of lead, stimulus 
to production through Government assistance in expediting equipment 
and supplies to producers, continued release to consumers of metal 
from Government inventories, and the continued payment of pre- 
miums for overquota production, as well as some liberalization of the 
plan, the lead shortage became more severe as the year progressed. 
This was due chiefly to mine and smelter strikes in the first half of the 
year, to labor shortages throughout the year, and to inadequate 
development work for several years. Receipts of crude and refined 
lead from abroad also dropped sharply in 1946. Supplies of zinc, on 
the other hand, were abundant as compared with those of lead; 
domestic production was less affected by strikes, and imports of crude 
and refined zinc compared much more favorably with those for 1945. 
Producers of pigments, however, were not always able to obtain 
metal when needed. 

Shipments of the competitive titanium-pigments group established 
a new high record again in 1946 but were inadequate to supply demand. 
Plant capacity, in process of expansion, is the limiting factor in con- 
nection with this product. 


Salient statistics of the lead and pigments industry of the United States, 
1 


— —— | cr | ES ͤüq2—ñ ——ꝛ— — — E 


Production (sales) 1 of princi- 


pal pigments: 

Wh to lead (dry and in 

oil). Short tons.. 113, 000 85, 726 51, 170 2 66, 501 
Litharge. ........... do.... 122, 280 138, 203 138, 798 133, 799 
Red lead............ do.... 53, R38 53, 972 47, 381 32, 526 
Zinc oxide........... do.... 148, 833 140, 675 127, 955 157, 851 
Leaded zinc oxide do 6S, 920 43, 828 64, 395 62, 598 67, 971 
Lithopone........... do.... 176, 642 135, 723 142, 905 136, 161 147, 001 

Value of products: 


$39, 045, 000 | $43,595,000 
36, 644, 000 | 44,195,000 


75, 689, 000 | 87, 790, 000 


—— ß ¶Eͤm— — — 4 ——————————————- 1————————— | .———————————————— | —————————— 
O =. | — — 


Value per ton received by pro- 


ducers: 
White lead (dry). ......... $159 3 $207 
Libar ess RN eege ee LAN 175 
Red lend ...........-...... 165 196 
Zinc oxide —-ꝛ 138 144 
Leaded zinc oxide 132 143 
Litbopong. 78 81 


Foreign trade: 


Lead pigments: 
$1, 387, 000 | $1, 421, 000 $851, 000 


Value of exports....... $1, 228, 000 $1, 439, 000 
Value of imports....... 12, 000 , 000 6, 000 8, 000 13, 000 
Zinc pigments: 
Value of exports. ...... 3, 525, 000 2, 737,000 | 2,017,000 | 2,279,000 | 2,911,000 
Value of Imports 22, 000 6, 000 1, 500 (3) 9, 000 
Export balance. ..... 4, 719, 000 4,168,000 | 3,396,500 | 3,692,000 | 3, 740, 000 


1 Reported as shipments in 1915 and 1946. 

2 Data for basic Jead sulfate in 1946 included under white lead; Bureau of Mines not at liberty to show 
separately. 

3 Less than $500. 


Chief among the outlets for pigments are the paint, automobile, 
storage battery, and rubber industries. Sales of paint, varnish, and 
lacquer materials (figures for which are compiled by the U. S. Depart- 
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ment of Commerce) established a new high record in 1946 for the 
fourth successive year, being valued slightly below $800,000,000. 
The withdrawal of price controls in November aad the consequent 
rice advances in pigments and linseed oil to considerably higher 
evels by the end of December contributed to the record value of paint 
sales in 1946, although the total would have been much greater except 
for shortages, already mentioned, of essential raw materials. Auto- 
mobile sales (passenger vehicles and trucks) in 1946 were 326 percent 
above the subnormal total for 1945 but 36 percent below 1941. 
Labor strikes in the steel industry and in the automobile industry 
itself were principal impediments to larger production in 1946. In 
January 1947 a General Motors executive stated ! that output of 
cars and trucks may not reach 5,000,000 in 1947 (3,000,000 in 1946). 
The distribution of lead and zinc pigments and zinc salts in 1946 
presented a number of notable features. Ceramics, which take a 
relatively small share of the total pigments consumed, increased most 
in 1946, after making one of the poorest showings during war years. 
Litharge is shipped to ceramics makers in larger quantities than other 
pigments covered by this report; in 1946 shipments rose 14 percent 
and were the largest since 1941. The use of red lead in ceramics 
virtually doubled in 1946 and also was the highest since 1941. Zinc 
oxide shipments to ceramics makers established a new high record in 
1946, advancing 78 percent above 1945. Zinc oxide’s exccllent per- 
formance in 1946, when total shipments had been exceeded only twice 
before (1928 and 1929), was due chiefly to the sharp advance in the 
quantities taken by the rubber industry. The availability and use of 
larger quantities of natural rubber were important factors in this 
movement. Zinc oxide, leaded zinc oxide, and lithopone sales to paint 
makers were notably above other recent years; leaded zinc oxide sales 
for paints were the second highest on record, of zinc oxide the greatest 
since 1930, and of lithopone the largest since 1941. "The use of these 
pigments in paints has been stimulated by lead-pigment shortages, as 
previously indicated. Sales of white lead, carbonate, and sulfate for 
paints, whereas larger than in 1945, were not at a high rate in rela- 
tion to earlier years. Storage-battery manufacture probably main- 
tained the highest pigment-consumption rate of all uses during the 
war, but shipments of lead oxides, litharge, and red lead for this pur- 
pose declined in 1946. More zinc sulfate was used for agricultural 
purposes and by manufacturers of rayon in 1946 than ever before, 
accounting for the record shipments of that compound. 
Government Controls.—In mid-December 1945 lead chemicals were 
incorporated under War Production Board lead order M-38. A new 
Civilian Production Administration lead chemicals order, L-354, estab- 
lished in April 1946, restricted consumers of lead for the pigments 
covered by this report (except that part of litharge and red lead used 
for battery manufacture, lead arsenate, and lead arsenite) to 38% per- 
cent of the aggregate quantity each had put into process during the 
first 6 months of 1944, or 5,000 pounds, whichever was greater. Insec- 
ticides were restricted to 45 percent of the base period. Inventories 
were subject to the provisions of Priorities Regulation 32. The con- 
tinuing acute lead-supply situation led to the establishment of com- 


! Quoted in American Metal Market, vol. 54, No. 11, January 16, 1947, p. I. 
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plete allocation control, under lead order M-38 at the beginning of 
July, over battery oxides (including litharge, black oxide, red lead, 
and basic lead sulfate) for use in the manufacture of storage batteries. 
A revision in the chemicals order, July 11, 1946, increased lead allot- 
ments for the production of lead chrome pigments, taking cognizance 
of the fact that production in the base period had been restricted by 
provisions for chrome rather than lead. A further curtailment to 35 
percent was made in the October 8 revision of L-354 and cut the 

uantity to be used for insecticides for the period October 18 to 

ecember 31, except by special permission of the Civilian Production 
Administration. Under De on all sides to remove all controls, 
the Government removed those on the use of lead effective December 
27,1946. Inventory restrictions, however, were retained. 

Zinc-consumption controls had been removed in 1945. 

Office of Price Administration ceiling prices on pigments and pastes 
with a high lead content were increased effective June 7, 1946, follow- 
ing a rise in the ceiling price for lead—the first advance permitted 
since establishment of the General Maximum Price Regulation in 1942. 
During the almost month-long interim in the operation of OPA in 
July, producers raised prices for zinc oxide (lead-free and leaded) tem- 
porarily. Ceiling price advances on zinc oxide of 0.75 to 1 cent a 
pound were granted by OPA on October 14, 1946, the first official 
increase since 1942. All price controls on the products covered by 
this report were removed by order of the Price Administrator, effective 
November 10, and prices were at their highest at the year end. 

Outlook.—Havey ? discussed the outlook for zinc pigments, but his 
findings apply in large part also the lead group. He said, 

* * * However, regardless of what the future may hold for business in all 
lines of consumer products, the soundness of the zinc pigment position lies in the 
essential character of the industries in which zinc pigments play a necessary part— 
rubber, paint, linoleum, glass, ceramics, pottery, oilcloth, ete., * * x, 

Commenting on potentialities for the paint industry, a principal 
consumer of the products covered by this report, he said, 

* * * The paint industry has potential capacity to produce considerably 
more paint than was made during the war years. The only thing which may 
handicap them in reaching their announced goal of $1,000,000,000 annual sales 
is the lack of raw materials, the principal ones being zinc oxide (lead-free and 
leaded), white lead (both carbonate and sulfate), zinc sulfide pigments (including 


lithopone), titanium dioxide and linseed oil. The available supply of these is 
far below present demand * * . 


European Drying-Oil Problems.—European manufacturers of paint, 
varnish, and lacquer, like those in the United States, only to a greater 
degree, suffered seriously from shortages of oils and natural resins. 
Eleven novel developments in the German paint, varnish, and lacquer 
industry were described * recently. The report outlined the organiza- 
tion and operation of the German paint industry, listed the raw ma- 
terials available to the Germans and contained descriptions and form- 
ulas for general types of coatings. The conclusion was reached that 
American products in general, were superior to German products in 
working qualities, appearance, and durability; but that the Germans, 


* Havey, M. L., Market Outlook for Zine Pigments: Address presented at 20th annual meeting, Zinc 
Inst., Inc., Apr. 28, 1947, reprinted in the Am. Met. Market, vol. 54, No. 84 Mayii 1947, p. 9. 10 

3 Office of Military Government for Germany (US), Paint, Lacquer, and Varnish Industry of Germany: 
Fiat Final Report 681, 1946, 66 pp. 
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nevertheless, produced satisfactory paints, varnishes, and lacquers, 
despite wartime shortages in oils, natural resins, and certain pigments. 
In doing so they deviated considerably from American practices. 

Great attention was given to the question of making paints and 
enamels without, or with minimum quantities of drying oils by a paint- 
making concern with factories in Belgium and France.“ Residual 
gums obtained from the distillation of crude benzol and of light tar 
oils were tried. Three types of tar-oil distillation residues are resinol, 
resigum, and resilin. The article claimed that paints can be made with 
resigum without the addition of any natural drying oil but stated that 
such paints do not give as good a finish as normal paints. 

The serious effect of shortages of crude materials, linseed oil in 
particular, on British exports of paints was pointed out in a recent 
report.’ The report stated that the prewar value of Britain’s export 
trade in paints, varnishes, and related products was about £4,000,000 
a year. “Present” raw material restrictions were likely to cause a 
drop to £500,000 or less for 1946. 

Devices practiced by the French paint industry during enemy 
occupation were outlined * in 1946. 


PRODUCTION 


Figures on sales have been used in this series of reports for many 
years as & better guide to activity in the pigments industry than pro- 
duction. Data on lead and zinc pigments produced from ores now 
are compiled by the Bureau of Mines on questionnaires for lead and 
zinc. Because lead and zinc schedules ask for shipments rather than 
sales, for uniformity the pigments schedule was changed to cover 
shipments. Available data made it appear that sales and shipments 
in 1945, the year of change, were little different. In reporting ton- 
nages of pigments an attempt is made to avoid all duplication. One 
of the chief problems is that finished pigments frequently are blended 
to make another product. Basic lead sulfate and zinc oxide, for 
example, are blended to make leaded zinc oxide, and in this instance 
the pigment weights appear in the total for the last-named class only. 
Pigments consumed by producing companies to make products beyond 
those covered by this report—that is, paints, storage batteries, and 
other articles—are considered as shipments. 

The value of lead and zinc pigments in 1946 totaled $87,790,000, a 
16-percent increase over 1945. Lead and zinc pigments each repre- 
sented 50 percent of the total compared with 55 and 45 percent, 
respectively, in 1939. 


LEAD PIGMENTS 


Total lead-pigments shipments declined 4 percent in quantity in 
1946 despite the fact that white lend (carbonate and sulfate) showed 
substantial gains over the low tonnages shipped for 1945. Contrary 
to their war records, red lead and litharge dropped in 1946, the drops 
more than offsetting white-lead increases. All pigments were affected 
adversely by the inability of pigment manufacturers to obtain ade- 


4 Digested in Chem. and Met. Eng., vol. 53, No. 6, June 1946, p. 208. 
! Chemical Age, British Paints for Abroad: Vol. 55, No. 1429, Novenibet 16, 1946, p. 


604. 
* Oil, Paint and Drug Reporter, Paint Technology 1 e E 
No. 20, November 11, 1946, Db. SA gy in France During the Enemy Occupation: Vol. 150, 


LEAD AND ZINC PIGMENTS AND ZINC SALTS 695 


quate supplies of pig lead, and the demand for lead pigments was far 
from satisfied. The value of lead pigments rose 12 percent in 1946 
owing to first the easing and then the removal of price controls (dis- 
cussed under Government Controls); the 1946 value was 23 percent 
above that for 1939. Average values of all lead pigments increased 
substantially in 1946, and by the end of the year quoted prices were 
at high rates never before attained. 


Lead pigments shipped by domestic manufacturers in the United States, 1945-46 


| 1945 1946 


Pigment Value (at plant, ex- Value (at plant, ex- 
Short clusive of container) Short clusive of container) 
tons rl NT CN 
Total Average Total Average 
Basic lead sulfate or sublimed lead: 

lll ĩ 2. 235 $318, 900 $143 m i (1) 
wt 1, 660 237, 890 143 1) 1) (1) 
Red les... 47,381 | 7,962, 888 168 32, 526 [2 86, 398, 035 2 $196 

Orange mineral....................... 230 59, 906 260 123 2 1 
e 138, 798 | 20, 566, 670 148 | 133,799 | 23, 440, 389 175 
White lead: 
TT7/•·Ü·ò AA 27, 382 4. 346, 124 159 | 141. 89217. 401, 217 1179 
Inoili EE 23, 788 | 5,552, 118 233 24, 609 | 6, 265, 030 255 


1 Basic lead sulfate included under white lead (dry) in 1946; Bureau of Mines not at liberty to publish. 
1 Value of orango mineral included under red lead in 1946; Bureau of Mines not at liberty to publish. 
3 Weight of white lead only but value of paste. 


Lead pigments sold! by domestic manufacturers in the United States, 1942—48, 
in short tons 


yao Basic lead sulfate 
White lead or sublimed lead. GE 
Yeur Red lead inineral Litharge 
Dry In oil 
1012. ds ei 88 35, 865 47,774 91, 513 
1913: oo lll illo ve ceDLmT yen 39, 525 36, 642 113, 091 
19444... •-—öʒ 46, 4660 39, 260 138, 203 
I Be EE 7, 382 23, 788 138, 798 
194ö§öṍ³v -: 3 41, 892 24, 609 133, 799 


1 Reported as shipped in 1945 and 1910. 
2 Basic lead sulfate included under white lead (dry) in 1946; Bureau of Mines not at liberty to publish. 


ZINC PIGMENTS AND SALTS 


The more favorable supply-demand relationship in zinc as com- 
pared with lead, pointed out in the chapter of this series for 1945, 
continued and was accentuated in 1946. As a consequence, ship- 
ments of leaded zinc oxide were second only to those for 1941, bein 
only 1 percent less, and shipments of lead-free zinc oxide were secon 
only to those in 1928 and 1929.  Lithopone shipments were far below 
& record in 1946 but were at a relatively high rate, nonetheless. In 
total value, zinc pigments were 21 percent above 1945 and 53 percent 
above 1939. Average values for all products covered by this report 
were higher owing to the October increase in the OPA ceiling prices 
and to the removal of ceilings by the general Presidential order 
effective November 10. 
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Shipments of zinc chloride totaled 57,316 tons (50° B.), continuing 
at the high levels of the preceding 2 years. Zinc sulfate sales estab- 
lished & new high record for the second successive year. 


Zinc pigments and salts shipped by 1 manufacturers in the United States, 


1945 1946 
Value (at plant, ex- Value (at plant, ex- 
Pigment or salt Short clusive of contaiver) Short clusive of container) 
tons ===. tons 

Total Average Total Average 
Zine oxide 127, 955 |$17, 708, 795 $138 157, 851 |$22, 660, 450 $144 
Leaded zinc oxide 62, 8, 290, 073 132 67,971 | 9,694, 067 143 
Lithopone. ........................... 136, 161 | 10, 645, 316 78 147,001 | 11,840, 596 81 
Zinc chloride, 50° B................... 56, 230 | 2,828, 474 50 57,316 | 3, 133, 891 55 
Zinc sulfate... ..-..--..- EE 20, 854 | 1,712,058 82 24,931 | 2, 192, 706 88 


! Zine oxide containing 5 percent or more lead {s classed as leaded zinc oxide. In this table data for leaded 
zinc oxide include a small quantity containing less than 5 percent lead. 


Zinc pigments and salts sold! by domestic manufacturers in the United States, 
1942-46, in short tons 


Leaded Zinc chlo- 
Zinc oxide zin oxide 1 Lithopone ride (509 B.) Zinc sulfate 
99, 677 137, 320 52, 374 14, 331 
143, 402 135, 723 53, 707 15, 649 
140, 675 142, 905 57, 545 17, 156 
127, 955 62, 598 136, 161 56, 230 20, 854 
157,851 67,971 147, 001 57, 316 24, 931 


1 Reported as sappe in 1945 and 1946. 


3 Includes a small quantity containing less than 5 percent lead, 1943-46. 


CONSUMPTION BY INDUSTRIES 
WHITE LEAD 


As was to have been expected, shipments of white lead (dry and in 
oil) rebounded in 1946 from the low levels for 1945. Owing to the 
stringent provisions of War Production Board chemicals order M-384, 
through which white lead (carbonate and sulfate) was called upon to 
bear the brunt of curtailment in the use of lead in 1945 (discussed in the 
report of this series for 1945), shipments of white lead (dry) in 1945 
were the smallest since 1934 and of white lead in oil the smallest 
since considerably before the beginning of the present century. In 
1946, for the first time, the Bureau of Mines is not at liberty to show 
data on basic lead sulfate separately and must combine them with 
figures on white lead in order that lead pigments totals may be pub- 
lished. White lead and basic lead sulfate shipments gained more in 
1946 than the other products covered by this report. The increased 
tonnages could not fill the large demand for white lead pigments, 
however, and inadequate pig-lead supplies interfered with greater 
production. Both white lead carbonate and sulfate are used chiefly 
in paints, and 92 percent of the combined tonnage was so used in 1946. 
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A better break-down of the “Other” class probably would increase the 
quantity shown under the Paint“ class. Use of white lead carbonate 
in ceramics in 1946 followed the uptrend in use of other pigments for 
this purpose. 

The facilities of the International Smelting & Refining Co. at East 
Chicago, Ind., for the production of white lead and zinc oxide were 
purchased by the Eagle-Picher Co. in 1946. 

Production of white lead (dry, including basic lead sulfate, 
amounted to 42,597 tons and of white lead in oil to 24,501 tons in 
1946. In 1945, 26,329 tons of white lead (dry) and 23,194 tons in 
white lead in oil were produced. 


Distribution of white lead (dry and in oil) sales! 1942-46, by industries, in 


short tons 
Industry 1942 1943 1944 1945 1946 3 
¡AA A Dn il 76, 837 66, 441 79, 948 46, 418 60, 943 
Fir 8 1, 812 ], 444 046 1, 367 
C: RN POM EM 8 4, 990 8, 282 4, 832 3, 013 4, 191 
83, 630 76, 167 85, 726 61, 170 66, 501 


! Reported as shipments in 1945 and 1946. 
1 paa for basic lead sulfate in 1946 included under white lead; Bureau of Mines not at liberty to show 
separately. 


BASIC LEAD SULFATE 


Basic lead sulfate, along with lead carbonate, was affected seriously 
by the provisions of Order M-384, as pointed out in the report of this 
series for 1945. Figures for 1946 cannot be published separately and 
are included under White Lead (dry). The rise in shipments in 1946 
was merely & gain over the smallest tonnage recorded since the first 
figures were published in 1902. This pigment is used chiefly in paints. 
The figures for shipments in the accompanying table exclude sub- 
stantial tonnages used as an intermediate product in the manufacture 
of leaded zinc oxide. The basic lead sulfate used thus in blending is 
included in this report in the quantities shown for leaded zinc oxide 
and not in the figures for basic sulfate. 


Distribution of basic lead sulfate sales,! 1942-46, by industries, in short tons 


! Reported as shipments in 1945 and 1946. 
Data for basic lead sulfate in 1946 included under white lead; Bureau of Mines not at liberty to show 


separately. 


RED LEAD 


The stringent supply situation in pig lead in 1946 was an important 
factor in the 31 percent drop in shipments of red lead, as demand for 
this pigment was far from met by supplies in that year. Sales of this 

193065—48—— —45 
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pigment had stayed at high levels throughout the war. Storage bat- 
teries and paints, by far the chief uses, both took much less red lead 
than in 1945, dropping 28 and 43 percent, respectively. Use of red 
lead in ceramics ale doubled in 1946 and was at the highest rate 
since 1941, accounting, however, for only 4 percent of total shipments. 

Production of red Bad amounted to 29,874 tons in 1946 compared 
with 48,185 tons in 1945. 

The value of red lead as a structural paint was recently described.’ 

See the discussion under Litharge for a recent report on German 
red lead practice. 


Distribution of red lead sales,! 1942—46, by industries, in short tons 


Industry 


1 Reported as shipments in 1945 and 1946. 


ORANGE MINERAL 


Shipments of the small-tonnage orange mineral were cut almost in 
half in 1946. Ink manufacture took 63 percent of the total. 


Distribution of orange mineral sales,! 1942-46, by industries, in short tons 


Industry 1942 1943 1944 1945 1946 
Ink manufacture 93 49 56 
Color pigmentt -0000-e 7 8 205 151 18 
r; bile cee ⁵ĩðͤ r 8 23 16 
128 79 284 230 123 


1 Reported as shipments in 1945 and 1046. 
LITHARGE 


Shipments of litharge fell 4 percent in 1946 from the peak rate 
established in 1945 but exceeded all earlier years except 1945 and the 
slightly lower 1944. The serious shortage of lead in 1946 had an im- 
poan bearing on the lowered rate of production and shipments of 

itharge in 1946, because manufacturers of litharge were unable to 
fill demand for their product. Storage batteries took 5 percent less 
litharge than in 1945, accounting for 57 percent of the total ship- 
ments; the quantity used for batteries was exceeded only by the 
previous year. In addition to the litharge used to make batteries, 
the storage-battery manufacturers themselves produce from pig lead 
a black or suboxide of lead which they use as a substitute for litharge. 
The quantity produced in 1946—46,000 tons—was 18 percent below 
1945, marking a considerably greater drop than was registered by 
litharge. Black oxide figures are not included in the Bureau of 


? Dunn, E. J., Jr., Physical and Chemical Phenomena That Account for Red Lead’s Metal Protective 
Ability: Paint Industry Mag., vol. 56, No. 10, October 1946, pp. 340, 342, 344-348. 
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Mines totals for litharge. Insecticides, which have been dropping 
in the face of gains for other uses, fell 21 percent from 1945, or con- 
siderably more than the average. Shipments to makers of ceramics 
gained 14 percent in 1946 and were the largest since 1941. Use for 
oil refining and the manufacture of varnish and rubber also moved 
upward against the trend for total litharge. Chrome pigments, 
which ranked as the fourth most important use in 1946, declined 5 
percent from 1945. Methods of producing certain grades of chrome 
yellow in Germany were recently discussed.“ 

Litharge production totaled 133,266 tons in 1946 compared with 
141,258 tons in 1945. 


Distribution of litharge sales,! 1942—46, by industries, in short tons 


Industry 1943 1944 1945 1946 
Storage batteries 54, 984 72, 342 79, 75, 
Insecticides.... ........ CCC 20, 236 25, 957 18, 061 14. 259 
Ceraln i 9, 866 12, 381 11, 511 13, 166 
Chrome pigments. .......................- 9, 351 8,233 11, 10, 877 
Oil rening.. ²˙· 8 5,227 $, 608 6. 419 6, 682 
ö cee eee beach 3, 453 2, 988 2, 752 3, 302 
e ß 4, 302 3, 023 1, 864 2, 131 
Engden. 98 117 115 1 
MM ³ðV9AAA ea ⁰ʒ ech 7, 554 6. 701 7, 440 
138, 203 138, 798 133, 799 


1 Reported as shipments in 1945 and 1946. 


The manufacture of red lead and litharge in Germany was described 
in a recent report.’ 


ZINC OXIDE 


Shipments of zinc oxide (lead-free) gained 23 percent in 1946, were 
the largest since 1929, and had been exceeded only in the boom years 
of 1929 and 1928. All classes of use, except chemical warfare, shared 
in the larger tonnage; as before the war, none was reported for chemical 
warfare in 1946. Consumption in rubber, the chief use, rose 32 
percent and took 53 percent of the total, or the largest share since 
1942, when it also took 53 percent. Paints gained 24 percent in 
1946 and were the largest since 1930. Stringent supplies of white 
lead in the past 3 years, owing to inadequate and falling supplies of 
lead, have increased the calls for zinc oxide and other white pigments. 
Floor coverings and textiles made the smallest gain, rising 6 percent. 
A further break-down of this class was made in 1946, showing that 
rayon took 73 percent of it in that year. Ceramics rose more than 
any other use, as in 1945, gaining 78 percent over that year and estab- 
lishing a new record. This use made the poorest showing during the 
war but, following the sharp gains in 1945 and 1946, accounted for 
the same percentage of the total as in the period 1937-40. 

Production of lead-free oxide amounted to 142,567 tons compared 
with 139,374 tons in 1945. Of the total for 1946, 74 percent was made 
by the American process from ores and primary residues, 20 percent 


a. Office of ele Government for Germany (US), Chrome Yellow and Other Pigments at G. Siegel & 
o: Fiat Final Rept. 811, May 13, 1946, 10 pp. : 

* Office of Military Government for Germany (US), Litharge and Red Lead Process: Fiat Final Rept. 
807, May 14, 1946, 18 pp. 
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by the French process from metal and scrap, and 6 percent by other 
processes, compared with 77, 17 (revised), and 6 (revised) percent, 
respectively, in 1945. 

The facilities of the International Smelting & Refining Co. at East 
Chicago, Ind., for the production of white lead and zinc oxide, were 
purchased by the Eagle-Picher Co. in 1946. 

According to a recent statement,“ zinc pigments are now the most 
widely used of all white pigments and their use is increasing. "The 
statement apparently refers to the United Kingdom or to some par- 
Gen region, because titanium pigments r first in the United 

tates. 


Distribution of zinc oxide sales,! 1942—46, by industries, in short tons 


1 Reported as shipments in 1945 and 1946. 
3 Of which 9,363 tons were for rayon. 


LEADED ZINC OXIDE 


Leaded zinc oxide shipments in 1946 were second only to those in 
1941, being 1 percent below the peak year. It has been pointed out 
previously that this pigment’s advantageous position during the war 
stemmed from the fact that it is made almost exclusively from ore 
rather than scarcer metal or scrap. Shipments of leaded zinc oxide 
for paint have been at high levels for several years, partly because of 
the diversion of business from other white pigments in smaller supply. 
This pigment continued to be used almost exclusively for paint. 
The figures for leaded zinc oxide include basic lead sulfate used in 
blending, as indicated under Basic Lead Sulfate. 

Leaded zinc oxide production totaled 71,016 tons in 1946 compared 
with 62,519 tons in 1945. The totals can be broken down as follows 
(comparison with 1945 in parentheses): Over 5-35 percent lead, 
59,564 (48,678) tons; over 35-50 percent, 7,150 (10,091 and a revised 
total of 10,057 for 1944) tons; and most of the remainder in 1946 was 
over 50 percent lead and in 1945 was 5 percent or less. 


Distribution of leaded zinc oxide sales,! 1942—46, by industries, in short tons 


Industry 


! Reported as shipments in 1945 and 1946. 
Metal Bulletin (London), No. 8142, November 5, 1940, p. 17. 
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LITHOPONE 


The lithopone statistics in this report are given on the basis of 
ordinary lithopone sold as such plus the ordinary lithopone content 
of the high-strength product. This method of publication is used to 
conceal the operations of one company, which always dominates the 
output of the high-strength product and has been the only producer 
in some years. In 1946, as in 1945, two companies, Vm d three 
plants, produced high-strength lithopone. Shipments of lithopone 
increased 8 percent in 1946 and were the largest since 1941, but were 
insufficient to supply total demand. Sales to manufacturers of paints 
gained 13 percent—more than the total gain—whereas those to makers 
of floor coverings and textiles were slightly lower than in 1945. Rub- 
ber manufacturers took 64 percent more than in 1945 but accounted 
for only 1 percent of the total. Separation of the lithopone shipped 
for floor coverings and textiles shows that 7,626 tons were for coated 
fabries and textiles and 7,541 for floor coverings, compared with 
5,150 and 10,671 tons respectively, in 1945. Prior to 1946 the break- 
down of statistics on floor coverings and textiles was partly estimated ; 
the &ctual break-down for 1945, therefore, may have been closer to 
that for 1946 than is apparent. The use of lithopone by paper 
manufacturers, which had been rising prior to 1945, continued at about 
the 1945 rate in 1946; it amounted to 3,011 tons compared with 3,086 
tons in 1945 and contrasted with 6,488 tons in 1944. Shipments 
reported for use in ink manufacture likewise dropped in 1945 and 
continued relatively unchanged in 1946. The tonnages were 1,216 
in 1944, 864 in 1945, and 830 in 1946. A tonnage sold for use in 
making ink is regularly shown by one manufacturer as not separable 
from that sold for paint, but the tonnages given here are for identical 
companies. Exports are included mainly under Other, but at least 
one company classifies part of its exports according to end use. 

Plant capacity for the manufacture of lithopone was reported to 
total 157,000 tons in 1946. 

Production of lithopone amounted to 148,926 tons in 1946 com- 
pared with 136,460 tons in 1945. 


Distribution of lithopone sales,’ 1942-46, by industries, in short tons 


Industry 1942 1945 1946 
Paints, varnishes, and lacquers 22. 109, 216 109, 398 123, 279 
Floor coverings and textiles 15, 775 15, 821 15, 167 
Ebbe eer 1, 047 977 1, 607 
G ˙ ]. ˙ V. A 11.282 9, 965 6, 948 
142, 905 136, 161 147, 001 


! Reported as shipments in 1945 and 1916. 
3 Includes a quantity, not separable, used for printing ink. 


Consumption of ordinary lithopone in the production of titanated 
lithopone has trended downward almost continuously since the peak, 
19,400 tons, was used in 1937. In 1946, 6,350 tons were used for this 
purpose or slightly below one-third of the all-time high record. The 
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lithopone figures in the following table are included in the totals 
for ordinary lithopone in the preceding table. 


Titanated lithopone produced in the United States and ordinary lithopone used 
in its manufacture, 1942—46, in short tons 


Titanated Ordinary Titanated Ordinary 
Year lithopone lithopone Year lithopone lithopone 
oduced used used 


ZINC SULFIDE 


In 1946, as in several earlier years, only one company produced 
zinc sulfide, and the Bureau of Mines is not at liberty, therefore, to 
publish figures for this pigment. 


ZINC CHLORIDE 


Shipments of zinc chloride, in terms of 50° B. solution, totaled 
57,316 tons in 1946 compared with 56,230 tons in 1945. These figures 
include the zinc chloride equivalent of zinc ammonium and chromated 
zinc chloride produced. Complete figures covering distribution of 
zinc chloride shipments by uses are not available. 

Production amounted to 57,088 tons in 1946 and 56,793 tons in 
1945. ` 


ZINC SULFATE 


Zinc sulfate shipments established a new high record in 1946, for 
the second successive year, rising 20 percent above 1945. The curve 
of zinc sulfate shipments has increased sharply during the past 10 
years or more, the total for 1946 being 171 percent above the aver- 
age for the 5-year period, 1935-39. Agriculture led other uses by a 
substantial margin in 1946, taking 43 percent of the total, and dis- 
placed rayon, with 31 percent, which stood first in 1945. Both uses 
established new pei records in 1946, the former gaining 63 percent 
over 1945 and the latter, 13 percent. Chemicals, flotation reagent, 
and paints all dropped in 1946, the last being only 7 percent of the 

uantity reported in 1943. If a more complete break-down of the 
chemicals classification were practicable, some of the other classifica- 
tions probably would be increased. Electrogalvanizing and the manu- 
facture of glue showed substantial gains in 1946, the former taking 
the largest tonnage since 1941. 

The dry weight of zinc sulfate shipments, by uses, was reported 
for the first time in 1945. In compiling data for 1946, the 1945 
figures were found to require revision and necessary changes are 
covered in the accompanying table. 

In 1946, 25,004 tons of zinc sulfate were produced, compared with 
21,362 tons in 1945. 
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Distribution of zinc sulfate sales,! 1942—46, by industries, in short tons 


1944 1945 1946 
Industry 

Gross Gross Gross Dry Gross p 

weight | weight | weight basis? weight basis 
Agriculture 6, 645 5, 062 10, 816 8, 178 
EE 6, 729 5, 393 7, 634 6, 883 
Chemicals. 2, 617 1, 749 2, 254 1, 488 
Flotation rengent 1, 232 935 1, 084 643 
Textile dyeing and printing 534 474 552 491 
IT ee atte duc 260 186 511 335 
Electrogalvanizing............. 255 161 488 315 
Paints and v processing.. 589 539 174 151 
Mee. 8 1, 903 1, 342 1, 418 


' — EN E EN H Á] 


1 Reported as shipments in 1945 and 1946. 
2 Revised figures. 


PRODUCERS AND PLANTS 


The report of this series for 1945 contained a list of producers of 
lead and zinc pigments and zinc salts of their own manufacture, by 
classes of product. Since this list was prepared, the white lead and 
zinc oxide facilities of the International Smelting & Refining Co. at 
East Chicago, Ind., have been taken over by the Eagle-Picher Co. 


RAW MATERIALS USED IN MANUFACTURE OF LEAD AND 
ZINC PIGMENTS AND ZINC SALTS 


Figures covering the raw materials used in making pigments and 
salts were not available when the report of this series for 1945 was 
prepared. Data for 1945 are given below, and those for 1946 will 
appear in the next annual issue of this volume. 

Lead pigments and zinc pigments and salts are manufactured from 
a variety of materials, including ore, refined metal, and such secondary 
materials as scrap. In 1945, 92 percent of the lead in pigments was 
derived from pig lead and 8 percent from ore. Of the lead in ore 
used to make leaded zinc oxide, about 9 percent was from foreign 
sources. The proportion for zinc pigments in 1945 was 76 percent 
from ore and concentrates, 9 percent from slab zinc, and 15 percent 
from secondary materials; about 20 percent of the ore used was 
foreign. 

The following tables give the source of the metal used in the manu- 
facture of each pigment and salt. Pig lead is employed exclusively, 
either directly or indirectly, in the manufacture of white lead, litharge, 
red lead, and orange mineral and is used also in the manufacture of 
basic lead sulfate. The lead content of leaded zinc oxide made from 
basic lead sulfate, which in turn was made from pig lead, is credited 
to pig lead in the table. Zinc oxide is the only pigment in which 
GE slab zinc is used. Ore is employed in the manufacture 
of zinc oxide, leaded zinc oxide, lithopone, zinc sulfide, zinc sulfate, 
and basic lead sulfate. A substantial proportion of the zinc in litho- 
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pone (46 percent in 1945) and most of that in zinc chloride made in 
the United States are derived from secondary material. For a 
number of years before the United States entered World War II, 
there had been a large increase in the quantity of secondary zinc 
used in the manufacture of zinc oxide. The scarcity of supplies of 
both metal and scrap caused the proportion of the total oxide made 
by the French process, which uses only metal and scrap, to drop 
sharply in 1942 and to continue low in 1943-45, despite the fact that 
the percentage from metal and scrap rose in 1943 and continued 
upward in 1944 and 1945. The production of zinc oxide from metal 
and scrap accounted for the following percentages in relation to total 
production: 41 percent in 1939, 16 percent in 1942, 19 percent in 
1943, 22 percent in 1944, and 25 percent in 1945. 


Lead content of lead and zinc pigments produced by domestic manufacturers, 
1944-45, by sources, in short tons 


1944 1945 


Lead in pigments produced Lead in pigments produced 
from— from— 


White lead... .....]. . 
Red Jeng ` ageet [oc esi] uiros 


Litharge..........-|.-------|.--.--. .|136, 3! 136, 353 
Orange mineral. a 254 2 
Basic lead sulfate... ; 9, 419 


Leaded zine oxide.. 7 17, 392 
17,684 | 2,063 |247, 225 |... 266, 972 


Zine content of zinc pigments and salts produced by domestic manufacturers, 
1944-45, by sources, in short tons 


1944 1945 
Zine in pigments and salts Zine in pigments and salts 
produced from— Total produced from— Total 
Pigment or salt zinc In |————— zinc in 
Ore pig- Ore DIR: 
ments ments 
-—| Slab Second: and ( dd Second l nd 
ary Ma- | gaits zine r DD) salts 
Domes-| For- terial ! Domes-| For- terial ! 
tic cign tic eign 
Zinc oxide... 85, 075 10,186 11,376 121. 835 | 65,505 | 18, 240 | 15,462 | 12,161 | 111, 368 
Leaded zinc oxide. | 26,893 | 5,141 |. ...... 620 | 32,654 | 25,395 | 4,197 |........ 706 | 30,298 
Lithiopone 9, 427 2,929 |... 13,979 | 26,335 | 11,474 2,998 |........ 12, 207 20, 679 


——— — | —M | — — . —G—4ũä | —— ͤ ꝓ kjn 


Total Pigments 2.121. 395 | 18, 256 
Zine chlorid 
Zinc sulíate........ 1, 607 998 


25, 975 |180, 824 102, 374 | 25,435 | 15,462 | 25,074 | 108, 345 
12, 560 | 12, 5737 — 22 | 12,472 | 12, 494 
2,410 | 5,051 | 2,383 898 34 | 3,239 6, 514 


t These figures are higher than those shown in the report on Secondary Metals—Nonferrous because they 
include zinc recovered from byproduct sludges, residues, etc., not classified as purchased scrap material. 
2 Excludes zinc sulfide, data for which Bureau of Mines not at liberty to publish. 
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PRICES 


Total and average values received by producers for lead and zinc 
pigments and zinc salts are given in the tables'in the first part of this 
report. Average values for all pigments gained markedly in 1946. 
Following the raising of the ceilin pace on pig lead, the OPA prices 
for pigments and pastes with a high lead content were increased, effec- 
tive June 7, 1946—the first advance since maximum prices were estab- 
lished by the General Maximum Price Regulation in 1942. The 
changes represented an average increase over previous maximum 
prices of 20 percent, or about 1% cents a pound. 

Producers raised prices for zinc oxide (lead-free and leaded) above 
ceilings in June 1946 during the almost month-long interim in the 
operation of the OPA. Ceiling prices at March and June 1942 levels 
were reestablished at the end of July and were increased by the OPA 
for the first time on October 14. | 

All price controls on the products covered by this report were re- 
moved by general order of the President, effective November 10. 
Immediate gains were 2% cents a pound for litharge, white lead, and 
red lead, 1 cent a pound for zinc oxide (lead-free), 1 to 1% cents a pound 
for the leaded grades of zinc oxide (depending on lead content), and 
less than * cent for lithopone. Further gains were established before 
the end of the year, when prices for pigments covered by this report 
were at the highest rates for many years and for lead pigments the 
highest ever recorded. 


Range of quotations on lead pigments and zinc pigments and salts at New York 
(or delivered in the East), 1943-48, in cents per pound 


(Oil, Paint and Drug Reporter] 


Product 


Basic lead sulfate, or sublimed lead, less than 


carlots, barrels. .............. . Lll lll... 7.50- 7.75 7. 50- 7.75 


ts, 7. 50-13. 50 
White lead, or basic lead carbonate, dry, carlots, 


3 ise eL E ĩͤ eee arcs 8. 25 8. 25 8. 25-13. 75 
Litharge, commercial, powdered, barrels....... 8.00- 9.00 8.00- 9.00 8. 00-14. 75 
Red lead, dry, 95 percent or less, less than car- 

lots, re! SES 9. 50-10. 00 9. 50-10. 00 


9. 50-16. 00 
range mineral, American, small lots, barrels. | 12.00-12.50 | 12.00-12. 50 12. 00-18. 25 
Linc oxide: 


American process, lead-free, bags, ae vs 7.25 7.25 7. 25 9.00 
erican process, 5 to 35 percent lead, bar - 
RE. Gua o EE 7.25- 7.38 | 7.25- 7.38 7. 25-10. 75 
French process, red seal, bags, earlots 8. 50 8. 50 8. 50-10. 25 
Frencb process, green seal, bags, carlots. ... 9. 00 9. 00 9. 00-10. 75 
French process, white seal, barrcls, carlots.. 9. 75 9. 75 9. 75-12. 00 
Lithopone, ordinary, small lots, bags 4. 50 4.50 4. 50- 5.25 
ud mina less ann carlots, bags, barrels..... 8. 50- 8.75 8. 50- 8.75 8. 50-10. 00 
chloride, works: 

Solution, táanks............................. 2. 80 2. 50 . 50 2. 50 
Fused, drum 5.00- 6. 50 5. 00- 6. 50 . 80 5.00- 6.50 
Zinc sulfate, crystals, barrels 3.85- 4.60 | !3.65- 4.60 40 1 3. 65- 4. 40 
1 Quotation was reduced to 3.65-4.40 cents per pound in Sept. 11, 1944, issue of the Oil, Paint and Drug 


Reporter, which added works, freight allowed,“ to the description. 


FOREIGN TRADE !! 


The total value of exports of lead and zinc pigments and salts in 
1946 was 13 percent below 1945, accounted for in part by the dropping 
of several small items from that classification. The total for 1 


u Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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was well in advance of any year in the 1929-41 period and also 
exceeded 1942 and 1944. The tonnages of zinc oxide and lithopone 
each exceeded any lead class several times, and the value of zinc 
pigments exported was 3.4 times that for the lead group. Zinc 
pigments exported rose 28 percent in value, while lead pigments 
declined 40 percent. 


Value of foreign trade of the United States in lead and zinc pigments and salts, 


Exports 
d ents 
White ran E $611, 688 
ORO METER RED tea tu E : 
O AA snon tatina 414, 167 
Orange minerauUUbnn dd 920 
Other lead pigments. ....................,. 8,831 
: 1, 421, 169 
Zinc ments: 
in v d.c. co Me d conie Lnd eee 1, 203, 361 
Lithopotis. isos ocak eave Geer 1, 049, 961 
Zinc sulfide 2j ð ↄð ⁵ð 8 25, 390 
E | 2, 278, 721 
Lead and zinc salts: 
Lead arsenate: A A 735, 065 
Other lead compounds (1) 
neee. é 93, 590 
Zinc sulfat „ E 62, 119 
Other zinc salts and compounds 119, 747 


1, 010, 521 
Grand total toni doors ocaso 4,710, 411 


l Beginning Jan. 1, 1946, not separately classified. 
2 Data not available. 


Lead Pigments and Salts.—Imports of lead pigments are of little 
consequence, red lead, amounting to 54 tons, being the chief item in 
1946. All classes shown separately in the export group were shipped 
from the United States in smaller quantity in 1946 than in 1945; 
white lead, the chief class in 1945, with 4,079 tons, dropped to only 910 
tons in 1946 or to the lowest level in many years. Litharge, lead 
arsenate, and red lead ranked above white lead in tonnage in 1946. 
Red lead exports amounted to 4 percent of total domestic shipments 
in 1946, or the highest proportion attained by any lead pigment. 


Lead pigments and salts imported for consumption in the United States, 1942-48 


Short tons 
Sg Total 
ies ne Uus Suboxide Ka 
carbonate tharge 
white lead | ES ot lead 
1 ——- 841 
E— — Hu ES 
1 AK 7, 635 
7 8 3 13, 038 
1 Less than 1 ton 


2 Includes also lead pigments, n. s. p. f., $97 (522 pounds); lead arsenate, $5 (552 pounds). 
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Lead pigments and salts exported from the United States, 1942-46 


Short tons 


Year 
Orange | Sublimed value 
Whitelead| Red lead | Litharge garten lead 
p.v EE 1, 999 $1, 030, 472 
I9M3 Illo ee , 535 1, 610 7 71 1, 814, 612 
1044... 2,117 2, 391 13 82 1, 888, 129 
11538 1, 922 2, 512 3 53 2, 156, 234 
1940 : 2, 180 1, 184, 872 


! Beginning Jan. 1, 1946,[not'separately;classified. 


Zinc Pigments and Salts.—Zinc sulfate continued to be the chief 
item in the import class but amounted to only 415 tons. Exports of 
zinc oxide gained 54 percent in 1946 and were the largest since 1929, 
exceeding shipments of lithopone from the United States for the first 
time since 1937, when exports of these pigments were 2,953 and 2,671 
tons, respectively. Lithopone exports were only half of the high 
record tonnage for 1941, having dropped almost continuously there- 
after; the 1946 tonnage was the smallest since 1939. Zinc oxide and 
lithopone exports each amounted to 7 percent of the total shipments 
by domestic producers. 

Zinc sulfate had been the chief zinc chemical compound exported 
until 1945, when it was surpassed in quantity and value by zinc 
chloride. Separate data on these compounds are not available after 
January 1, 1946. 


Zinc pigments and salts imported for consumption in the United States, 1942-46 


Bhort tons 


Year Zinc oxide 


SE sul- Zinc chlo- | Zinc sul- 


Lithopone de ride fate 


—ÓM M ———— MÀ | — 3 —B—. | —ÓÀÀ [ MM» — —À 


we e wm e wm o op wm pg a IJ — A [|j-2---------- 
— —ũ—3ů——ñ0ẽ—ͤ——— )8a d4ùũ ldIͥ —— — 4144 tj ꝑ—— 2 — 
ͤĩ—7—U U — mm zm mm 


1 Less than 1 ton. 


Zinc pigments and salts exported from the United States, 1942-46 
ee SD 


Short tons Short tons 
— Total 
Year zinc value ! 
oxide Lithopone 
1942.......... 6, 013 17,036 | $2,913, 595 
1943. 6, 019 17, 320 2, 898, 253 
194. 5,511 11, 551 2, 194, 203 


1 Includes also—1042: Zinc sulfide $6,328 (37,691 pounds); zinc chloride, $42,674 (648,343 pounds); zinc sul- 
fate, $53,624 (1,025,554 pounds); other zine salts and compounds, $76,023 (519,458 pounds) ; 1943: Zine suae: 
$29,523 (78,387 pounds); zinc chloride $57,390 (751,861 pounds), zinc sulfate 281.7 EN SC E 
zinc salts and compounds, $22,087 (139,040 pounds), 1944: Zinc sulfide, $7,195 (40,223 pounds); z Bu $46 Se 
$47,133 (711,953 pounds); zinc sulfate, $83,566 (2,029, 801" pounds); other zinc salts and D Se $ i 
(167,474 pounds); 1945: Zinc sulfide, $25,399 (173,475 pounds); zine chloride, 3 93,590 1 6 110 s); zinc 
sulfate $62,199 (1,243,826 pounds); other zinc salts and compounds, $119,747 (750,108 pounds); 1946: Beginning 
January 1 none of the foregoing classes separately recorded, 


Lime 


By CHARLES L. HARNESS AND F. D. GRADIJAN 


GENERAL SUMMARY 


ECONVERSION to a peacetime economy caused a general shift- 

ing in the lime end-use pattern, with declines in sales to the 

STE chemical, and industrial markets and compensating 
increases in building and agricultural sales. Total lime sales in 
1946—5,992,700 short tons—which exceeded those of 1945 by 1 per- 
cent, were 9 percent below the historical record set in 1943. Quick- 
lime represented 72 percent and hydrated lime 28 percent of the total 
sales, compared with 77 and 23 percent, respectively, in 1945. 

The prices of lime (except agricultural lime) were controlled by the 
Office of Price Administration under Maximum Price Regulation 592 
until November 10, 1946, the effective date of removal of control by 
the Price Administrator. The average price per ton of quicklime 
advanced from $7.56 a short ton in 1945 to $8.27 in 1946; similarly, 
hydrated lime advanced from $8.43 to $9.15. The advance was due 
to numerous increases authorized by the OPA. 


Salient statistics of the lime industry in the United States, 1925-29 (average), 
1935-39 (average), and 1944-46 


1925-29 1935-39 


(average) | (average) 1944 1946 
Active plants. 182 
pyq_(Á_ 0 »>- E —— 
Bold by producers: 
ulckline short tons 4, 344, 331 
Fats. 0.. 1, 648, 369 
'Tota! lime: 
Short tons 5, 992, 700 
VALUE T. exe A bonis $51, 032, 517 
Per toůn e $8. 52 
By uses: 
Agricultural............... short tons.. 384, 658 
Büldaassʒ.« do 845, 604 
Chemical and industrial do 3, 684, 455 
Refractory (dead · burned SE 
y short tons.. 1, 077, 983 
as for consumption: 
Short tons. 20, 858 25, 275 
xl US 3 3179, 210 $256, 849 
Short (ong... 15, 752 10, 905 22, 689 24, 276 33, 540 
BING $221,177 $123, 167 $216, 642 $268, 875 $423, 948 


1 Selling value, f. o. b. plant, excluding cost of containers. 
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In 1945 the labor shortage curtailed lime output. During 1946 
labor was generally available, but the boxcar shortage hampered 
sales. Shipments of finishing lime were particularly short, owing 
partly to insufficient shipping space and partly to an exceptionally 
high demand. 

uring the war, building-lime sales, which generally follow the 
trend of total new construction, fell far below the curve owing to the 
small lime requirements for temporary construction. In 1946, how- 
ever, Sieg lime again followed the curve of new construction, as 
may be noted in figure 1. l 


Total new construction 


-— TT 


`N 
Refractory and 
chemicol lime 
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FiaurE 1.—Sales of refractory and building lime compared with total new construction and industrial 
production, 1925-46. Units are reduced to percentages of the 1935-39 average. Statistics on value of con- 
Poe ae Bureau of Foreign and Domestic Commerce and on industrial production from the 

ederal Reserve Board. 


Trends in sales of open-market“ lime for its principal uses during 
the past 22 years are indicated in figure 2. Sales of chemical lime 
and refractory lime (dead-burned dolomite) since 1925 have followed 
a course closely parallel. Building lime spurted upward. Agricul- 
tural lime was up 3 percent. 


N 


P e en a ep : 
2 Agnculturol 


do 
ET" 
SE 
IE 
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FIGURE 2.—Trends tn major uses of lime, 1925-46. 
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PRODUCTION 


Production (sales) of building and agricultural lime increased in 
1946 over 1945, whereas chemical, industrial, and refractory uses 
were down. 

As quicklime is a semiperishable commodity and most plants have 
negligible warehousing facilities, stocks held by producers are generally 
SE Thus, in this chapter the quantities of open- market“ lime 
sold or used are considered equivalent to production and are used 
interchangeably. 


Lime sold by producers in the United States, 1945—46, by types and major uses 


Quantity Value} Quantity Value! pr 
tn— 
Per- Per- Aver- 
Short | cent Total Aver-| Short | cent Total A ver-| Ton- 
tons of age tons of age | nage value 
total total 
By types: 
uicklime 4, 565. 551 77 884. 496, 214 $7. 56:4, 344, 331 72|$35, 949, 118] $8.27, —5 +9 
ydrated lime....... 1, 355, 028 23, 11, 422, 254! 8. 43/1, 648, 369 28 15, 083,399; 9. 155 +22) +9 
Total lime 2. 5, 920, 579 100 45, 918, 468 7. 7605, 992, 700 100 51, 032, 517| 8. 522 +1) +10 
By uses: 
Agricultural: 
uicklime.......... 120, 529 2 827,920| 6.87| 113, 486 2 899, 677] 7.93| —6| +15 
ydrated lime..... 252, 881 4| 2,078,924| 8. 22] 271,172 5} 2,251,936] 8. 30 +7) +1 
373, 410 6| 2,906,844! 7.78] 384, 658 7| 3, 151, 6133 8. 199 +3] +5 
Building: 
uicklime 115, 521 2| 1,147,021} 9.93] 206, 055 3| 2, 350, 760) 11.411 ＋78 +15 
ydrated lime..... 434, 026 8| 3,762,343| 8.67| 639, 549 11| 6,275,938| 9.81| +47| +13 


——— d—— d——— | —————— | MM | M | ——— õĩ 


549, 547 10 4,909,364| 8.93| 845,604 14| 8, 626. 698| 10. 20 +54; +14 


— — | ————— —Zwàqäũͤͤ— | | | —————— | —— —ä—ä 
— ——.— | ILÁ————— | ——— — | ———Á—Ó— — — | eee 


uicklime.......... 3, 142, 167 53| 21, 907, 562| 6. 97/2, 946, 807 49| 22, 596,974) 7.67) —6| +10 
ydrated lime 668, 121 11| 5, 580, 987} 8. 35 737, 648 12| 6, 555, 525| 8.89] +10) +86 


— ën ee | 2 | ee — | eee —ñẽ—— | eee 


3, 810, 288 64| 27, 488, 549| 7. 21/3, 684, 455 61| 20, 152, 499 7. 91  —3| +10 
burned dolomite) -I, 187, 334 20| 10, 613, 711) 8. 94/1, 077, 983 18 10, 101, 707] 9.37] —9 +5 


1 Selling value, f. o. b. plant, excluding cost of container. 
Includes lime used by producers (captive tonnage) as follows—1945: 368,572 tons, valued at $2,216,373; 
1946: 328,837 tons, valued at $2,216,551. 


Captive Tonnage.—The lime statistics compiled by the Bureau of 
Mines are limited as far as possible to returns of operators who pro- 
duce lime for sale to consumers. Captive tonnage of companies that 
produce lime for internal consumption is excluded, with only a few 
exceptions. Hence, the annual review figures are confined largely to 
"open-market" lime sold under competitive conditions. However, 
the Bureau of Mines attempts to obtain complete figures on the con- 
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sumption of lime in certain uses, irrespective of whether it was ““open- 
market" or captive lime, and thus some captive tonnage appears in the 
sales figures. The accompanying data showing lime sold or used by 
producers in the United States in 1946 include 328,837 short tons of 
captive tonnage, as follows: 9,200 short tons for prepared masonry 
mortars and mason's lime, 208,186 tons for metallurgical uses (about 
equally divided between steel manufacture and ore concentration), 
56,840 tons for miscellaneous chemical uses, and 54,611 tons of re- 
fractory lime. "Total captive tonnage, including the above quantity, 
may be determined approximately by adding together all the figures 
in the limestone-use table (see the Stone chapter of this volume) that 
have the same use listing as the lime-use table, including “alkali,’’ 
“calcium carbide," “glass,” “magnesia,” “paper,” “refractory,” and 
"sugar"; an allowance should be made, of course, for loss of weight 
when limestone is calcined to lime. In some of these uses, some 
limestone is used without calcining; so precise captive-lime data can- 
not be compiled. f 

Size of Plants.—The progressive decline in the number of plants 
operating continued in 1946. The 182 producers in 1946 contrast 
strikingly with the 450 in 1925, when production was only about 
three-fourths as great. The decline in the number of active plants is 
most pronounced in the groups of smaller operations, particularly in 
the group producing less than 1,000 tons a year. 


Distribution of lime (including refractory) plants, 1944-46, according to size of 


production 
1944 1945 1946 
Production Production Production 
Size group (short tons) mL o 5356 
Plants Per- Plants Per- | Plants Per- 
Short | cent Short | cent Short | cent 
tons 0 tons of tons of 
total total total 
Less than 1,000.................. 25| 10,929) (i) 27|  11.448| (1) 19 7,7 (i) 
1,000 to less than 5,00 45 120, 763 2 38| 109, 488 2 43} 115,786 2 
5,000 to less than 10,000.........- 28| 194,032 8 22| 153,868 3 20| 145,78 3 
10,000 to less than 25,000......... 35| 532, 642 8 29| 480, 582 8 28| 427,514 7 
25,000 to less than 50,0000 35|1, 267, 897 20 35/1, 267, 909 21 3011, 104, 538 18 
50,000 to less than 100,000........ 27|1, 788, 065 28 241, 544, 176 26 2711, 759, 109 20 
100,000 and over................. 15,2, 559, 235 39 14/2, 353, 108 40 152, 432, 263 41 
21016, 473, 563 100 189) 5, 920, 579 100 182/5, 992, 700 100 
1 Less than 1 percent. 


PRODUCTION BY STATES 


In 1946 ““open-market” lime was produced in 34 States and 2 Ter- 
ritories. The leading producers were Ohio, Pennsylvania, Missouri, 
and West Virginia, which together supplied 61 percent of the total. 
Ohio alone contributed 25 percent. 
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Lime (quick and hydrated) sold by producers in the United States, 1945-46, 


by States 
1945 1946 
State or Territory , , 
scd Short tons | Value nants Short tons| Value 
P T 7 315, 559 | $2, 076, 768 7 204,654 | $2,164, 209 
1 ̃ ² — A Siew aoe 3 58, 736 522, 609 3 50, 354 489, 091 
Lu EA UAG ee ee 1 (1) (1) 1 (1) (1) 
KEN A O IES A, 9 135,158 | 1,515, 497 9 172, 623 2, 144, 712 
LIQ EEN O A STE 2 (1) (1) 2 (1) (1) 
a MR ALA E ee 1 (1) (1) 1 (1) (!) 
FIM Lassus ˙ AA ER 3 18, 431 211, 077 2 (1) (1) 
II BEE 1 3, 864 32, 797 1 2, 691 33, 251 
A Lec scam ard AN 1 8, 114 130, 085 1 7,824 172, 404 
F mango e esr hmc miras ep d free 7 287,007 | 2,229,335 7 280, 051 2, 365, 455 
ccc 1 (1) (1) 1 (1) (1 
C 1 (1) (1) 1 3 (1) 
RRA A EE 2 (1) (1) 2 O (1) 
ASTE eee 7 66, 675 502, 376 9 83, 580 692, 262 
Massachusetts....... TARADO TN 3 94, 499 816, 7 4 117, 709 1, 136, 428 
A REMESAS VOS EPI QM 3 1) (1) 3 (1) (1) 
a WA IA 1 l (1) 1 (1) (1) 
. ˙ 0000 10 753, 932 | 5,031, 222 9 799, 742 5, 931, 485 
+ s ois N TA > 2 (1) (1) 2 (1) (1) 
„n 2 (1) (1) 2 0 (1) 
N 3 (1) (1) 3 1) (1) 
Now Aert, ege EEN EE BE ug 1 (1) IK, — Sees e 
A Ep door EC EO, E 3 (1) (1) 3 (1) (1) 
nnn AAA 1 (1) AEN, PEPA A E iS 9 A A 
cc 18 | 1,420,983 | 11, 693, 615 18 | 1,469,278 | 12,926,310 
KENE, Mee EP tat 1 (1) A 1 1 (1) 
COIL RN TS A M E E 1 (1) 1) 1 l (1) 
F A ant 31 903, 914 7, 221, 808 28 972, 311 8, 272, 202 
WM A 5 7, 504 173, 643 4 (1) (1) 
Ar IEA 2 (1) (1) 2 (1) (1) 
dl, A API H 207, 587 1, 373, 268 6 160, 698 1, 232, 480 
on, EEN AS 7 105, 277 807, 332 7 121, 841 1, 053, 493 
toc Wero ERE A sip qe MER Eo 5 47, 484 353, 671 6 29, 057 271, 526 
S ⏑ AAA a ei inis) qual M fs 4 38, 096 267, 478 3 (1) (1 
„ oo De EEN 15 118, 707 835, 575 13 181, 282 1, 365, 931 
c EE, RA Ee 2 (1) (1) 2 (1) (1) 
W. AE A AO 6 511,509 | 3,620, 401 8 409, 952 3, 103, 183 
LA AER A 9 124, 560 988, 422 ü 74, 686 700, 432 
pod curn. EC 1 692, 383 5, 514, 756 |........ 704, 367 6, 917, 663 


Z— — | LS | E 


189 | 5,920,579 | 45, 918, 468 182 | 5,992,700 | 51,032, 517 


1 Figures that may not be shown separately are combined as “Undistributed.” 


Hydrated Lime.—Lime is sold either quick or hydrated. Sales 
of hydrated lime were reported by 120 plants in 1946 (125 in 1945) 
in 33 States and 2 Territories. Although the user must pay freight 
on 24 pounds of water for each V wat sack of hydrated lime he 
buys, for some uses lime hydrated at the mill with precision machinery 
and skilled workmen is far preferable to quicklime hydrated on the 
job by unskilled workmen. This is especially true when time is a 
factor, because for best results the lime should be allowed to slake a 
few dare. Imperfectly slaked lime used in a wall plaster will gradu- 

ydr 


ally rehydrate within the plaster, and the volume change will cause 
pitting in the wall. 
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Hydrated lime sold by producers in the United States, 1945-46, by States 


1945 1946 
Btate or Territory n" 
ve 

Short tons plants Short tons Value 
Aeg. 8 5 5 41, 219 $422, 101 
allge äerdege eege SES 7 7 47, 642 624, 104 
ou) AT EE 1 1 2, 691 33, 251 
All!!! ⁵ ðͤ ucici 1 1 7, 812 171, 864 
Nr!!! ͤ (Kü aa 5 4 333, 956 
Mr indg‚õg‚‚‚„d e adas 5 6 37,575 302, 239 
Massachusetts 4 54, 627 489, 
„ 8 7 207, 140 1, 713, 821 
h ³ꝛ¹ d eet ees 14 14 454, 271 4, 033, 
Pennsylvania. 12 11 329, 525 2, 968, 590 
Tennessee. ..........-.- l.c ce llle. 6 6 51,813 454, 252 
Toras us necu m: my iei. 5 5 46, 026 480, 409 
ll ĩͤ v EE 10 9 46, 652 416, 829 
West Virginia 4 5 56, 536 405, 425 
Other States 42 235 225, 376 2, 253, 823 


ee | creatinine es | eee .— ³PKbK——— Ä—Uü— ÜÀÁ HÀ 


120 | 1,648,369 | 15, 083, 399 


KR 


! Included with “Other States.” 

1 Includes the following States and numbers of plants in 1946 (1945 same as 1946 unless shown differently 
in parentheses): Arizona 1, Arkansas 1, Colorado 1, Connecticut 1, Florida 1 (2), Indiana 1, Louisiana 1, 
Maine 2, Michigan 1 (2), Minnesota 1, Montana 1, Nevada 1, New Jersey 3, New York 3, North Carolina 0 
(1), Oklahoma 1 (0), Oregon 0 (1), Puerto Rico 2, South Dakota 1, Utah 2, Vermont 2 (3), Washington 2, and 
Wisconsin 6. Massachusetts is included with “Other States” in 1945 (3) but shown separately in 1946. 


SALES BY USES 


Sales of lime for its varied uses in 1946 shifted from the wartime 
pattern of 1942-45 and approached a peacetime distribution. There 
were declines in some large industries, but the increases in customary 
civilian industries—especially construction—brought total shipments 
over the 1945 total. 
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LIME 715 
Lime (quick and hydrated) sold by producers in the United States, 1945-46, 
by uses 
1945 1946 
Use 
Total 
Agricultural............................ $2, 906, 844 
Building: 
Lt re, Ume ae 229, 034 | 2,131, 458 
Mason’s lime 241,802 | 2,111,177 
Prepared masonry mortars............ 27, 693 93, 27 
Unspecifled........................... 51,018 473, 455 
549, 547 | 4, 909, 364 8. 03 845, 604 | 8, 626, 698 10. 20 
Chemical and industrial: 
Alkalies (ammonium, potassium, and 
sodium compounds) (1) (1) () 2 572 21,528 | 8.37 
As ts and other bitumeng. 1 (1 1 (1) 
Bleach, liquid and powder 3. 24, 712 192, 041 7.77 13, 872 124, 239 8. 96 
Brick, sand-lime and slag............. 12, 641 108, 974 8. 62 18, 667 164, 049 8. 79 
Brick, silica (refractory)............... 15, 332 139, 105 9.07 14, 665 133, 153 9. 08 
Calcium carbide and cyanamide...... 364,944 | 2, 534, 625 6. 95 377, 694 806, 7. 43 
Chromates and bichromates. . ........ 36, 252 239, 812 6. 62 28, 378 201, 700 7.11 
Coke and gas (gas purification and 
plant byproducts). ................. 31, 173 221, 576 7.11 25, 675 198, 976 7. 75 
Exrplosi ves 15, 531 124, 933 8.04 1, 679 14, 399 9.12 
Food products 
and dairies.............. 7, 298 60, 792 9. 56 3, 232 37, 546 11.62 
Oelatin.. coccion 5, 027 38, 091 7. 58 5, 270 44, 186 8. 38 
Stock feed. . ........................ 10, 798 109,718 | 10.16 8, 503 114, 564 13. 47 
Mr. ³ðVö 8 4, 584 43, 774 9. 55 9, 333 90, 992 9. 75 
Glassworks. ................. cl... 220, 853 | 1,631,019 7.39 248,693 | 1,949,215 7.84 
0 MM c TN 9, 148 70, 114 7. 66 8, 179 67, 786 8. 29 
Grease, lubricating 2, 068 15, 282 7.39 2, 722 22, 346 8. 21 
Insecticides, fungicides, and disin- 
geit sundana 82, 507 713, 465 8.65 96, 457 888, 114 9. 21 
Magnesia (85 percent EE 23, 647 210, 544 8. 00 26, 376 246, 495 9.35 
Mc and drugs.................. 7,897 53, 560 6. 78 10, 517 77, 945 7.35 
etallurgy: 
Nonferrous smelter flux............. 7, 442 59, 695 8.02 9, 560 76, 030 7.95 
Steel (open beerta and electric fur- 
nace ur)... ems esu 1,064,005 | 7,136,870 6. 71 874, 243 | 6,390, 713 7.31 
Ore concentration UU 7 342, 742 | 2, 316, 172 6. 76 205. 541 1, 585, 993 7.72 
Wire drawing....................... 16, 645 147, 508 8.86 13, 527 125, 111 9. 25 
Others o oe tee 888 11, 868 94, 879 7.99 41,073 348, 467 8. 48 
Paints o %Ü nr 8 18, 950 136, 215 7.19 25, 598 239, 113 9. 34 
Paper mills ůꝶꝶ½ʒʒʒ . 510,832 | 3, 740. 694 7. 32 565, R39 | 1, 489, 033 7.93 
Petroleum refining. ................... 53,176 448, 091 8. 43 48, 387 446, 532 9. 23 
Rubber manufacture.................. 7,170 51, 133 7.13 3,193 26, 516 8. 30 
Salt refining. ......................... 1, 884 13, 103 6.95 4, 384 32, 067 7.31 
Sewage and trade-wastes treatment... 71, 496 561, 649 7.86 65, 514 563, 037 8. 59 
Soap and ſaiete. 6, 221 33. 246 6.37 2, 897 20, 572 7. 10 
Sugar refining .................-...-..- 2A, 584 279, 843 11.38 26, 887 345, 687 12. 86 
Tantüeriés A A 81, 213 613, 493 7.55 80, 182 9, 8.10 
Varni ggg... 3, 460 9.51 302 3, 766 12. 47 
Water purification 402, 158 | 3,034, 810 7.55 431,772 | 3,565, 522 8. 26 
Wood distillation..............-..--.- 1, 265 11,6 9.19 3, 830 , 660 7.74 
Undistributed 8... 25, 032 235, 843 9. 42 73, 614 704, 753 9.57 
Unspecified ......-..--------+--------- 289,829 | 2,053, 706 7.09 305, 728 | 2,307,039 7.55 
3, 810, 288 | 27, 488, 549 7.21 | 3,684, 455 | 29, 152, 499 7.91 
Refractory lime (dead-burned dolomite). | 1,187,334 | 10, 613, 711 8.94 | 1,077,983 | 10, 101, 707 9.37 
H d lime 55 ded Gass Se es 5, 920, 579 | 45,918, 468 7.16 | 5,992, 700 | 51,032, 517 8.52 
ydrated lime inclu above 
ibutlon:. ett eege e ex 1,355,028 | 11, 422, 254 8. 43 | 1,648, 369 | 15, 083, 399 9.15 


Included under “Undistributed.” Ta 

2 Bleach used in paper mills excluded from “Bleach” and included with “Paper mills. 

3 Includes chocolate, cocoa, fruit juices, phosphate baking powders, and unspecified food products. 

* Includes flotation, cyanidation, 05 Puan and magnesium manufacture. 

! Includes mold coating and u cified metallurgical uses. 

Includes acid neutralization, alcohol, calcium carbonate (precipitated), cement Pe pratt er pole 
SE retarder, sulfur, textiles, and wool pullers; in addition, alkalies in 194 p 

tumens in 1946. e 

' Includes lime used by coe (captive tonnage) as follows—1945: 368,572 tons, valued at $2,216,373; 
1946: 328,837 tons, $2,216,551. 
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Hydrated lime sold by producers in the United States, 1945-46, by uses 


— —äwmů—— es —äñ4—4—— | ee — 


Agricultural............................ 


E TE 
Chemical and industrial: 
Bleach, liquid and powder.......... 9, 275 79, 422 8. 56 b, 468 48, 121 8. 80 
Brick, sand-lime and slag........... l (1) (1) 3, 270 81, 395 9. 60 
Brick, silica......................... 12, 295 116, 618 9. 48 12, 405 115, 810 9. 34 
Coke and gas 1, 819 14, 362 7. 90 1, 124 9, 888 8. 80 
Food products 13, 889 138, 138 9. 95 15, 215 157, 333 10. 34 
LEE 834 23, 473 8. 28 1 (1) (1) 

Insecticides... .......0--.-..-------- 60, 233 538, 828 8. 95 72, 910 687, 638 9. 43 
Metallurgy......................... 37, 960 319, 628 8. 42 39, 706 849, 430 8.80 
Paints- ec eoe pede 7, 590 61, 050 8.04 10, 406 101, 657 9. 77 
Paper mills......................... 30, 040 247, 508 8. 24 39, 852 330, 086 8.28 
Petroleum 3⁴, 857 329, 502 9. 45 29. 349 306, 250 10. 43 
§êÜ%0moſ AN 29, 241 242, 681 B. 30 33, 157 287, 798 8. 68 
SUBA EE 15, 717 198, 637 12. 32 16, 477 242, 003 14. 69 
Tanner less. 44. 84 352, 624 7. 86 44, 56 372, 910 8. 37 
Water purification. ................. 181, 350 1, 497, 703 8. 26 226, 939 2, 021, 579 8. 91 
Other uses... 186, 180 1, 425, 813 7.66 186, 803 1, 493, 627 8. 00 

5, 580, 987 8.35 737,648 | 6, 555, 525 8. 89 

Total hydrated lime 11, 422, 254 8. 43 | 1, 648, 369 | 15, 083, 399 9.15 


Included under Other uses.“ 


Liming Materials Used in Agriculture. —Owing to the increase in 
agricultural activity in 1946, the market for agricultural liming 
materials was exceptionally active. Lime lost more ground to 
limestone (*agstone"), production of which increased 31 percent 
over 1945. The output of crushed oyster shells declined greatly, 
3 that of marl increased appreciably compared with 1945 pro- 

uction. 
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Agricultural lime and other liming materials sold by producers in the United 
States, 1945-46, by kinds 


Short tons 


Value Short tons 


Kind 
Effective Effective 
Aver-| Gross Aver- 
155 Total age weight 1 con 'Total age 

Lime: 
quee . 102, 4500 8827, 920 $6.87| 113, 486 06, 460 2899, 677 $7.93 
ydrated M 177, 020 2,078, 924 8. 22 271,172 189, 820| 2, 251, 936 8. 30 
Oystershells (crushed) ?... 138, 032 64, 880 572, 399 4.15 60, 691 28, 530 357, 119 5. 88 
Limestone................ 17, 395, 570| 8,175, 920 25, 892, 317] 1.49/22, 781, 750/10, 707, 420,32, 482, 907 1. 43 
Calcareous marl.......... 154, 122 64, 730 188, 311 1.22 213, 448 89, 650 248, 530 1.16 


————— — |——ÀM— [— | ——— |—— K—àü—ä. 


stevens ee 28, 585, 000,3 29, 559, 871— N 


! Calculated u basis of average percentages used by the National Lime Association, as follows: Quick 
lime (including lime from oystershells), 85 percent; hydrated lime, 70 percent; pulverized uncalcined lime- 
stone snd oystershells, 47 percent calcareous marl, 42 percent. 


3 Figures supplied by Fish and Wildlife Service. 


3 Revised figure 


Building Lime.—Building limes enjoyed the best year since 1941 
and showed an increase of 54 percent over 1945 owing to increases in 
the types of construction requiring masonry mortars and finishing 
lime. In fact, the demand for finishing lime far exceeded the supply. 

Chemical and Industrial Lime.—Sales in this class suffered from 
the reconversion of industry from war to peace but were nevertheless 
well-maintained in most categories. The metallurgical industries suf- 
fered from strikes and labor shortages, and sales of lime to these users 
dropped a little. The typically peacetime outlets, such as paper, 
water purification, insecticides, sand-lime brick, and paints, all showed 
increases. The greater tonnage of insecticides affected hydrated lime 
particularly. Further details are given in the accompanying table. 

According to the National Lime Association, owing to the scarcity 
of gypsum in Sweden, it has proved economical to make high-quality 
dental and orthopedic gypsum by reacting lime with sulfuric acid 
wastes. The Association also reported that a large domestic paint 
manufacturer is formulating whitewashes containing lime and DDT. 
Preliminary tests under “synthetic dairy-barn” conditions appear 
promising, particularly with limes having a low content of heavy 
metals and silica. 


APPARENT CONSUMPTION 


Output exceeded apparent consumption in 16 of the 34 lime- 
producing States in 1946. Lime is a cheap commodity, widely avail- 
able, and only a few States have large export surpluses.” In 1946 
these States were Missouri, Ohio, Tennessee, and West Virginia. 
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Apparent consumption of lime in continental United States in 1946, by States, 


in short tons 
Apparent consumption 
Shipments | Shi ments 
State 5 rom 
H State 1 Stato 
Alabama. 204, 654 848 58, 498 
Arizona. 50, 354 6, 762 5, 619 
Arkansas (2) (2) (3) 
California. 172, 623 27, 093 48, 868 
Colorado...................... 3 8 ( 4 
Connecticut EEN d 3) 3 
WGA O AI AA AA AMA 805 
District o of Columbla..-—. 8 11, 676 
( REST ETC 3) (2) 
a oo. etn cosa ease 2, 691 545 65, 432 
. ͥ ³⁰o˙¹iĩmi y 4, 516 
Tino cun ici cen 280, 051 130, 863 222, 478 
Af. ees ) (2) (3) 
19 A E, m 305 773 
F ³ĩAmAàiAA ³ðVAA 88 155, 415 
Louisiana. 3 3 
Meine ` .oooococcccconcoono- a 3 1 
Maryland..................... 83, 580 22, 233 129, 034 
Massachusetts................ 117, 709 65, 778 31, 004 
Miehganans e 3 
Minnesota.................... 1 1 3 
MD p eM PR PUN rM E 18, 345 
Missouri...................... 799, 742 556, 015 , 
Montana..................... (3) (2) 3 
NG@DraS KS IA k- 8 10, 113 
Nevada.. (?) (2) 
New Hampshire..............]............]............ 12, 543 
New Jersey ................... (3) (1) 1 
New Mexico eee 24, 291 
New York... EE (2) (9) (1) 243, 926 
North Carolína............... |... „ 70, 357 e „357 
North Dakota. colo ⅛ -K y y 7, 656 330 7, 656 
CH EE 1, 469, 278 982, 038 254, 220 592, 587 741, 460 
Oklahoma.................... 3 3 17, 103 30, 977 
o (2) 3 a 35, 175 39, 065 
Pennsylvan lla. 972, 311 483, 537 439, 335 708, 097 928, 109 
Rhode Islangaga‚g‚ae‚e. 9, 576 3, 956 9, 576 
South Carolinaͤae.e bbb 10, 370 3, 369 10, 370 
South Dakota.. (2) (3) (2) 2, 062 6, 186 
Tennessee 160, 698 133, 520 15, 604 18, 631 42, 782 
TOO ce lbs 121, 841 47, 937 29, 144 60, 825 103, 048 
JJV 29, 057 1, 166 5, 723 28, 581 33, 614 
Vaimonnr 3) 3 619 1, 853 
Virginia 181, 282 134, 186 78, 117 79, 083 125, 213 
Washington. (3) 19, 373 28, 903 
West Virginia 409, 952 364, 924 201, 780 219, 434 246, 808 
Wisconsin. ..-........--....-- 74, 686 21, 385 73, 312 95, 069 126, 613 
WYOMING cdas a ano 8 2, 054 403 2, 
Undistributed . 755, 257 375, 519 CCC ͤͤ⁰ v a EEN 
5, 975, 766 | 3,448,349 | 3,407,110 | 4,312, 824 5, 934, 527 


1 Includes 41,239 tons exported or unclassified as to destination. 
Figures that may not be shown separately are combined aa Undistributed.“ 
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Apparent consumption of hydrated lime from plants in Ohio and total continental 
United States in 1946, by region of destination 


From all plants in 
continental 


From Ohio plants 
United States 


Destination 
cent) 
Illinois. Indiana, Michigan, Ohio.................... 235, 728 329, 884 20 
Delaware, District of Columbia, Maryland, New 

Jersey, New York, Pennsylvania, West Virginia.] 117,118 590, 804 36 
Connecticut, Maine, Massachusetts, New Hamp- 

shire, Rhode Island, Vermont 11, 924 66, 183 4 
Florida, Georgia, North Carolina, South Carolina, 

A o ETA 40, 222 149, 475 9 
Alatama, Kentucky, Louisiana, Mississippi, Ten- 

p A Lb A Ge 17, 413 89, 843 6 
Arkansas, Kansas, Nebraska, Oklahoma, Texas 3, 734 B6, 394 5 
Iowa, Minnesota, Missouri, Wisconsin 17, 827 183, 780 11 
Arizona, California, Colorado, Idaho, Montana, 

Nevada, New Mexico, North Dakota, Oregon, 

South Dakota, Utah, Washington, Wyoming... 9. 786 125, 340 8 
Undistributed and exports -2-00-2000 519 1 


—— ——— o | aes a 


! Less than 1 percent. 


As indicated in the accompanying table, small quantities of lime are 
shipped from continental United States to various island Territories. 


Lime shipped to noncontiguous Territories of the United States, 1943—46 


1943 1944 1945 1946 
Territory Ar Ope Vers 
p Value Ge Value 
PG ĩ⅛˙md 1,170 |$17, 528 511 | $8,107 
Puerto Rico. .. ......--------.----..- 4| 170 415| 5,572 
Virgin Islands 103 | 3,462 121 | 3,876 


The net mill realization (excluding container cost) per ton of lime 
sold in the open market in 1946 averaged $8.52, & gain of $0.76 over 
1945 and $1.00 over 1944. Numerous price increases were allowed 
by the Office of Price Administration before November 9, and industry- 
initiated increases were made thereafter. In 1946 the largest price 
increase was in building lime, whereas in 1944 and 1945 the largest 
Increase was in agricultural lime. 
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FOREIGN TRADE ! 


Imports.—Lime imports are confined principally to movements 
from Canada to points in the State of Washington. 


Lime imported for consumption in the United States, 1942-46 


Dead-burned 
dolomite ! 


Hydrated lime Other lime 


Year 

Short Short Short Short 

tons 2 | Value | tonsa | Value | ‘tong | Value | tong | Value 
199. 655 | $6,722 | 7,445 866, 893 449 |$11,260 | 8,549 | $84,875 
LK EE 740 | 6,670 | 13,911 |119, 358 739 | 22,563 | 15,390 | 148, 591 
I; E —€— 380 | 3,323 | 17, 368 147, 406 40 17, 788 | 151, 420 
Ik 8 677 | 6,501 | 20, 108 172, 676 20, 858 | 179, 210 
I... 8 611 | 8,538 | 24, 664 248, 311—— 25, 275 | 256, 849 


! “Dead-burned basic refractory material containing 6 percent or more of lime and consisting chiefly of 
magnesia and lime.” : 
3 Includes weight of immediate container. 


Lime imported for consumption in the United States, 1944-46, by countries and 
customs districts ! 


1944 1945 1946 
Country of origin Customs district of entry SEN 
0 
tons ! Value 
Bun 80 355660 — $27, 187 
Connecticut nene. 8 1 
Duluth and Superior — 44 .....-. 3, 345 
MINE and New Hampshire. |........|........ 1, 122 
Hi A % E AA 8 
Canada Oregon 522 14344. 4140 À334]|........]........ 
St. Eüreneses A 1 
San Francisco 11 2660 
Eden ee EEN EE dE, A lentea 22 1, 337 
Washington................. À , , 
Dominican Republic. Puerto Ríco.................]........]........]- ....... foo... 
17, 748 |150, 729 256, 849 


1 Exclusive of dead-burned basic refractory material. 
3 Includes weight of immediate container. 
3 Less than 1 ton. 


Exports.—Exports of lime are small and confined almost preise 
to Canada and the Latin American countries. 


Lime exported from the United States, 1942—46 


Short tons Short tons | Value 


— a —À  — Ps ER PP eS ee 


36, 061 e $268, 875 
JFF 2. 284 
eee Shoe deka ht ed 22, 689 


ü "5. s on imports and exports compiled by M. B. Price, of the Bureau of Minos, from records of the 
epartment of Cominerce. 
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Lime exported from the United States, 1944-46, by countries 


— •—ñfä——— — . ——— | et — — 


—ͤ—ſ———— ꝓ p lt-ᷓ—D ö x —̃ eem y œæ õ Ar —— m ae ꝑ . ———x̃ ees —1l — —— 


— UO nf mp mm mm ze mée ee eg em e sl 


So 


e em ze ——ͤ m. m oo eege o m 


——— —̃ mes le se ͤ eo ee sl sees sms zs ss less seess sz zs lee ess ss zm zs 


$ 
8 8 


DB: SE 
Curacao (N. W. I) 


888 


et TT EE E 
Panama, Republic oll 
lg EE 
Phili 

Sweden J! ³o»¹¹ 8 
United Kingdom.. 
Ot her countries. 


Se. » 
8838888 


ndo 


—— L) | | —A—üäũ n 


w 
5 
E 
oD 


TECHNOLOGIC DEVELOPMENTS 


The old question of which is the better, the shaft or the rotary kiln, 
received further attention in 1946. W. R. Cliffe offered a paper 
adhering to the latter view before the annual convention of the 
Canadian Institute of Mining and Metallurgy on April 10, 1946, as 
opposed to the stand of V. J. Azbe, who had recommended shaft kilns 
at the previous annual meeting. A. B. Searle attempted to reconcile 
the two views.? 


3 Searle, A. B., Verticle and Rotary Llme Kilns—W hich Are Best? Cement, Lime, and Gravel, vol. 21, 
No. 1, July 1946, pp. 6-15. 


Magnesium 


By C. E. NIGHMAN AND MARY E. TROUGHT 


GENERAL SUMMARY 


AGNESIUM has not found in peace the utility it had in war. 

Domestic output rose from zero to 142 short tons in World 
War I (1918), then subsided into relative insignificance and 
did not reach that level again for a decade. In the following 10-year 
period the rate of growth was large, but the output had risen only 
to 3,350 tons in 1939. It grew then enormously to the 183,600-ton 
peak of World War II (1943). Magnesium shipments (exports ex- 
cluded) of one-third million tons from January 1942 through June 
1945, according to War Production Board figures, comprised 44 per- 
cent for production of aircraft, 34 9 5 for incendiaries, 12 percent 
for other military uses (principally tracer and incendiary ammuni- 
tion), and the remaining 10 percent largely for aluminum alloys. 
Thus consumption was roughly half for structural purposes and half 
for destruction. 


Salient statistics of the magnesium industry in the United States, 1942-46 


1 Ingot equivalent. 
2 Lowest nominal price (New York) for primary metal ingot, 99.8 percent pure, carlots. 
3 Magnesium metal, 1942 and 1946; metal and alloys, 1943-45. 


In 1946, the first postwar year, domestic primary magnesium pro- 
duction was about one-sixth the 1945 output and less than one- 
thirtieth the wartime record. On the other hand consumption of 
primary metal and alloy was one-fifth of that in 1945 and is estimated 
to have been approximately five times the prewar average. Second- 
ary recovery dropped 45 percent from 1945 but nearly equaled primary 
output in quantity. Estimated world production declined 76 percent 
from 1945 and was about 5 percent ab the 1943 peak. "The price of 
standard four-notch ingot remained at 20.5 cents a pound throughout 


the year. 
PRODUCTION 


Primary.—Compared with the various optimistic estimates that 
have been current, domestic production of primary metal in 1946 was - 
highly disappointing. Output was only 16 percent of that in the 
preceding year and barely 3 percent of the wartime peak. It was, 

424 
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however, about 60 percent above that of 1939, which was stimulated 
by war preparations. 

A powerful depressant of primary production was the high sec- 
ondary recovery, which receded only 45 percent from 1945 and in 
total nearly equaled virgin output. This ratio is extremely high— 
virtually double that of its companion light metal, aluminum—and 
probably would not exist normally. According to the Surplus Prop- 
erty Administration, at the end of 1945 the Office of Metals Re- 
serve held about 25,000 tons of magnesium ingot. Under the terms 
of the Surplus Property Act this material was to be placed in per- 
manent Government stocks. Another 25,000 tons in various forms 
was expected to be available from contract terminations and from 
several Federal agencies. In the light of the relatively small current 
requirements—shipments of castings and wrought products were 
7,250 tons in 1946—the surplus censtitutes a serious threat to the 
industry unless the orderly marketing recommended by the Surplus 
Property Administration is executed. 

Since November 1945 the Dow Chemical Co. has been the only 
active producer. Its plant at Midland, Mich., was closed in the 
spring of 1946 and dismantled. Production is now concentrated at 
the Freeport, Tex., plant, which resumed operation in July. The 
Permanente Metals Corp. carried out experiments at its carbothermic 
reduction plant at Permanente, Calif., with a view to lowering oper- 
ating costs, principally through conversion from batch to continuous 
distillation of the crude dust. At the year end the plant was not in 
commercial operation. With special permission of the Dow Chem- 
ical Co., the sole producer in 24 months, the accompanying table 
showing monthly domestic production of magnesium for the period 
1941-46 has been made possible. : 

Disposal of Government-owned metal producing and fabricating 
facilities that had cost 400 million dollars progressed slowly in 1946. 
From the national security standpoint it had been estimated that 
capacity of 120,000 to 150,000 tons should be in condition to be 
operated if required. "The six lowest-cost primary plants, with a 


Production of primary magnesium (ingot equivalent), 1941-46, by months, in 
thousands of pounds ! 


——— ———— | M | ———Ó | —— Á— | MM 


ee til ols oa uia 7, 697 195 
JJC pe cae oe a ee 5, 960 97 
JJ 6, 658 19 
6, 412 |.......... 

%% 8 6, 4077 
JJC ĩð» A 6, 873 457 
% 8 9, 236 1, 345 
Eege 9, 064 1, 739 
EE EE 4, 190 1, 934 
27 8 2,092 1. 962 
EE 1, 488 1, 078 
EE 207 1, 551 
Total: Preitmilngrg.. ggg : , 959 | 2 368, 156 à 66, 284 10, 377 
Fl 8 32, 590 „926 | 1 367, 168 , 65, 584 10, 634 
aaa 


f Mines. 
1 Producers' reports to War Production Board, January 1941-August 1945, thereafter to Bureau o 
Monthly figures are preliminary and do not add to final totals derived from the Bureau's annual industry 
can 


vass, 
1 Excludes crystal equivalent of magnesium content of ''goop''—919,000 pounds in 1943 and 12,945,000 
pounds in 1944. 
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capacity of 97,000 tons, were so designated, and the other seven were 
to be disposed of for any purpose. In addition, there were 30,000 
tons of privately owned plant capacity, of which, as noted heretofore, 
only 9,000 tons were in active operation at the year end. During the 
year the War Assets Administration offered for sale the plants of the 
first-named group. The Dow Chemical Co. acquired the Govern- 
ment-owned half (9,000 tons) of the Freeport, Tex., plant it had 
erated during the war and obtained a lease on the chemical portion 
of the 36,000-ton Velasco plant, contingent on maintenance of the 


== ÓN 


==] 
E 7 " 
AAN 
SV 


Tec 
TS [d 
1 

LA 


M {—- 
F 


KA 
2 
o 
> 
e 
a 
o 
x 
v 
au 
o 
Y 
o 
uJ 
œŒ 
o 
z 
2 
ri 


CENTS 
PER POUND 


FIGURE 1.—T rends in production, exports, and quoted price of primary magnesium, 1935-46. 


metal section. Of the Government-owned fabricating plants, only 
three were sold or leased for magnesium fabrication. Parts of others, 
and of metal plants as well, including the largest of all at Henderson, 
Nev. (56,000 tons), the plants at Marysville and Ludington, Mich. 
(36,000 tons), and the plant at Lake Charles, La. (27,000 tons), were 
leased or sold for a variety of purposes other than magnesium 
production. 

Secondary.—Recovery of secondary magnesium, including alloying 
ingredients, totaled 5,117 short tons (including secondary magnesium 
incorporated in primary magnesium ingot) in 1946 (9,247 tons in 
1945). This output was derived from 5,095 tons of magnesium 
er (76 percent of which was new) and from aluminum-base scrap. 
Of the quantity of magnesium recovered, 2,506 tons were as ingot; and 
1,145 tons went into castings, 136 tons into magnesium-alloy shapes, 
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Production, sales, exports, and apparent consumption of primary magnesium in 
the United States, 1942-46, in short tons 


Production 


1 Primary metal only. Alloy exports in addition: 20,911 tons in 1943; 16,171 tons in 1944; 22 tons in 1945; 
and none in 1946; corresponding data for 1942 unavailable. 

2 Does not consider fluctuations in consumers' stocks and metal derived from scrap. Withdrawals from 
producers’ stocks totaled 10,704 tons in 1945 and 3,599 in 1946. Additions to producers’ stocks totaled 1,543 
tons in 1942, 13,317 tons in 1943, and 10,515 tons in 1944. 

3 Not available. 

1 Does not include magnesium content of incendiary mixture produced direct. 


1,218 tons into aluminum alloys, 6 tons into other alloys, and 106 
tons into chemicals and incendiary products. Additional information 
on secondary magnesium will be found in this volume in the Secondary 
Metals—Nonferrous chapter. 


CONSUMPTION AND USES 


In comparison with estimates of postwar consumption that ranged 
from about 15,000 to 50,000 tons, the use of 9,873 tons of primary 
magnesium in 1946 was disappointing. Nevertheless it was more 
than three times the 1935-39 average production or sales rates 
(which were swollen by heavy export requirements) and consequently 
is indicative of an enhanced industrial acceptance. 

The magnesium use pattern was tremendously altered in 1946. 
During the war the major use was for military purposes and almost 


Actual domestic consumption of primary magnesium (ingot equivalent and 
magnesium content of magnesium-base alloys) in 1944-46, by uses, in short 
tons 


Product 1944 1945 1 1946 
SE products: 
t : 
CCC 44. 773 18, 405 920 
t qudd d c uM 5 181 8, 30 "is 
P e ß ; 7 
JJ 8 1. 543 1, 517 1. 990 
Structural shapes, rods, tubing (extrusions) )))) 4, 784 2, 452 2, 689 
Riss. A e 157 99 
Notare. As 111, 790 31, 641 6, 077 
Other products: ——— ee 
Sen EE 9, 080 4, 769 192 
Aluminum i v epe Ee toten ies 6, 868 b, 589 2, 391 
Other WEE 12 24 41 
Scavenger and deoxidizerrtrrrr ku 159 228 248 
ell ͤĩRG vr Es ALAS. 156 182 150 
OUNGR GE 4, 633 1, 554 774 
Total other products 20, 908 12, 346 3, 796 
Grand e BEE 132, 698 43, 987 9, 873 


1 Figures are incomplete owing to lack of returns from a number of wartime companies whose operations 
terminated during the year. : 
2 Includes primary metal consumed in making secondary alloy. 
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exclusively so for about 3 years, with more than half the wartime 
output—of the United Kingdom as well as of the United States— 
going in incendiaries. Up to 1923 there was no important structural 
use jor magnesium other than as a component of aluminum alloys. 
About 1927 foreign airplane makers began to apply it, but acceptance 
lagged in the United States; military agencies continued to be reluc- 
tant to employ it up to the outbreak of the war. It was estimated 
in 1940 that only 1.2 percent of the engines and about 1 percent of 
airframes and propellers were magnesium. In that year, 12,804 planes 
(6,019 of which were military, the remainder civilian) were construc- 
ted. The average airframe weight was 3,839 pounds, and about 80 
pounds of magnesium was used per plane. In 1943, 85,898 planes 
(all military) with an average airframe weight of 7,621 pounds were 
built, and each contained about 1,100 pounds of magnesium; in the 
following year of peak plane output (96,318) the airframe weight had 
risen to nearly 10,000 pounds, and each contained about 1,000 pounds of 
magnesium. Although total plane output was large in 1946, the bulk 
was in small civilian planes that used little magnesium. Of the few 
military planes manufactured, many were relatively small, high-speed 
types, compared with the great number of heavy bombers?! built 
during the war. 

As & consequence of the loss of these major wartime outlets, 
primary magnesium consumption dropped 78 percent below that in 
1945. Although affected by the increase in use of secondary metal, 
the drop in consumption was markedly in evidence in the quantity 
of virgin metal used for castings. This was only 5 percent of the 
1945 use for these purposes and accounted for only 13 percent of 
total consumption in 1946, compared with nearly 63 percent in 1945. 
Powder output also showed the transition to peacetime uses, taking 
only 4 percent of that used in 1945 and was less than 2 percent of 
the total used in 1946. On the other hand, the use for wrought 
products rose in quantity, and relatively as well, indicative of new 
and wider ranges of application. They took 16 percent more new 
metal than in 1945 and comprised 48 percent of the total use com- 
pared with less than 9 percent in the preceding year. More second- 
ary magnesium was consumed in aluminum-base alloy in 1946 than 


in 1945. 
PRICES 


The base price of virgin standard magnesium ingot remained 
throughout the year at 20.5 cents a pound, a price that has been in 
effect since January 1943. Prices of the principal casting alloys 
ranged from 23 to 25 cents, and extrusion billets from 26% to 31 cents 
a pound, unchanged during the year. Secondary magnesium ingot 
(class A) was quoted by the American Metal Market at 15.75-16.25 
cents a pound until October, when remelt ingot (without grade clas- 
sification) was priced at 16-18 cents. In November it was listed at 
17-18 cents and late in December at 18-18.50 cents a pound. 

. In Canada primary magnesium was priced at 23 cents a pound and 
in the United Kingdom at 1s.6d. to 2s.6d. & pound for metal during 
the first and at 1s.6d. to 2s.0d. in the second half year, or at the 
standard rate of exchange from 30 to 50 cents and 30 to 40 cents a 


! In addition to the metal in the plane itself, the B-29 carried forty 500-pound bomb clusters. 
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pound, respectively. The French price was 66 francs a kilogram (25 
cents a pound) for the first 5 months of 1946, 112 francs in June 
and July, 111 francs in August and September, and 116 francs (43.9 
cents a pound) for the rest of the year. In 1945 the French price 
was equivalent to about 49.5 cents a pound. 


FOREIGN TRADE ? 


Up to the First World War the United States had obtained its 
magnesium supplies from Germany. The development of a domestic 
metal industry in that period, with subsequent tariff protection, 
brought about virtual extinction of import trade. At least as early 
as 1928 there was an outward movement that was greatly accelerated 
during the 1930's as the continental nations began rearming, reachin 
a high point of about 2,100 tons in 1939. The outbreak of war slowed 
export, but it then leaped to 35,631 tons (including magnesium con- 
tent of alloys) in 1943 and declined as precipitously to 1946, when at 
207 tons it stood at the 1933 level. The accompanying table lists 
the principal foreign sales of the then sole producer, Dow Chemical 
Co., from 1928 to 1939, when the Department of Commerce began to 
report magnesium exports. | 


Major magnesium ingot and stick exports, 1928-39, in short tons ! 


el 
2 
2 


SBE Zr 


N 
Ld 
«e 
Q bh GO CO RHODA 


t Dow and Magnesium, published by the Dow Chemical Co., Midland, Mich., 1944, 76 pp. 
3 Includes 50.5 tons for which distribution is not known. 


In 1946 imports in all forms were 241 tons, &n exceptionally high 
figure. Virtually all the material was reported as metal and scrap 
and came from Canada. 


Exports of magnesium from the United States, 1945-46 


1945 


Magnesium Shen 
lor 
toris Value Value 
Metal in primary form.......................- ce ec e le Ll Lllll- 1 518 $216, 793 , 382 
Metal in other forms 140 292, 430 48, 892 
J ⁵ↄ ²0. es EEN 720 579, 736 6, 104 


! Includes 22 tons of magnesium-base alloy. 
3 Figures on imports and exports (unless otherwise stated) compiled by M. B. Price, of the Bureau of 


Mines, from records of the U. 
198005—48———41 


Department of Commerce. 
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Exports of primary metal dropped 58 percent from 1945. Primary 
metal exports in 1946 were: 165 tons to Mexico, 17 to Canada, 15 
to Switzerland, 7 to Argentina, 3 to Sweden, and a few hundred 
pounds each to three other countries. Ten tons of magnesium powder 
were shipped to Canada, and the remainder was distributed among 
seven countries. Of magnesium metal in other forms, Mexico re- 
ceived 51 tons, Venezuela 28, and 15 other countries the remainder. 


TECHNOLOGIC DEVELOPMENTS 


The war gave strong impetus to technical studies of magnesium 
now resulting in a voluminous literature? covering all phases from 
metal production from a wide range of raw materials to ultimate 
utilization. The manyfold disclosures suggest a strong upturn in 
magnesium’s industrial uses in peace, in sharp contrast to its applica- 
tion in war as a powerful agent of destruction. 

Although the lightest of commercially available metals and with 
virtually unlimited production possibilities, strong deterrents to its 
use have been its pronounced chemical reactivity, relatively weak 
physical characteristics, and high cost, particularly in cast- and 
wrought-product forms. Recent developments have tended to over- 
come many of the objections. 

New melting and refining fluxes and improved operating procedures 
inhibit reactivity and provide metal freer of flux, gas, and contami- 
nant inclusions. Highly purified magnesium has excellent noncor- 
rosive qualities and with controlled alloy additions provides metal of 
improved strength characteristics. New alloys, notably with cerium 
and zirconium, bid fair to become important structural materials 
because of their enhanced physical properties, especially creep strength 
at elevated temperatures. On the mechanical side, continuous 
casting of billets is a material improvement over usual current prac- 
tice. Hot chamber die casting, developed by a large German firm, 
offers much in cost reduction, possibly making products competitive 
with zinc. High-pressure forging methods, which were coming into 


3 Among the important publications, though with no pretense of coverage, may be mentioned the follow- 


ng: 

Pidgeon, L. M., Mathes, J. D., Woldman, N. E., Winkler, J. V., and Loose, W. S., Magnesium: Am. 
Soc. for Metals, Cleveland, 1946, 265 pp. 

Leontis, T. E., and Murphy, J. P., Properties of Cerium-Containing Magnesium Alloys at Room and 
Elevated Temperatures: Am. Inst. Min. and Met. Eng., Tech. Pub. 1995, Class E, Inst. of Metals Div., 
No. 501, 1946, 32 pp. 

Doan, J. P., and Ansel G., Some Effects of Zirconium on Extrusion Properties of Magnesium-Base 
Alloys Containing Zinc: Am. Inst. Min. and Met. Eng., Tech. Pub. 2107, Class E, Metals Technol., 
December 1946, 18 pp. : 

Hanawalt, J. D., and Nelson, C. E., Corrosion Stability of Magnesium Alloys: Light Metals, vol. $, 
No. 93, October 1945, pp. 492-505. , 

Eastwood, L. W., Fink, F. W., and Davis, James A., Relative Corrosion Resistance of Magnesium 
Alloys in Salt Water: Light Metal Age, April 1946, pp. 16-18, 42. 

Ball, Major C. J. P., Outstanding Properties of Magnesium-Zirconium Alloys: Metallurgia, vol. 35, 
No. 207, January 1947, pp. 125-129; vol. 35, No. 208, February 1947, pp. 211-214. 

Metal Industry, Magnesium Forgings, an Investigation into Their Production and Properties: Vol. 
69, No. 1, July 5, 1946, pp. 8-11; vol. 69, No. 2, July 12, 1946, pp. 30-32. 

Hanawalt, J. D., Industrial Significance of the Basic Characteristics of Magnesium: Metal Prog., vol. 
N o. 3, March 1946, pp. 548-552; vol. 49, No. 4, April 1946, pp. 739-743. 

ox, J. A., Magnesium and Its Alloys, a Survey of Recent Technical Progress: Metallurgia, vol. 35, 
No. 206, December 1946, pp. 85-91. 

„Gray, Allen G., a series of articles in Steel, as follows—Magnesium and Magnesium Alloys: Vol. 119, 
No. 17, Oct. 23, 1946, pp. 92-96, 112, 115-116. Casting Magnesium Alloys: Vol. 119, No. 19, Nov. 4, 1946, 
PP: 92-95, 130-132. Die Casting Magnesium Alloys: Vol. 119, No. 20, Nov. 11, 1946, pp. 150-152, 212. 

eat Treating and Machining Magnesium Alloys: Vol. 120, No. 5, Feb. 3, 1947, pp. 102-106. Machining 
Magnesium Alloys: Vol. 120, No. 6, Feb. 10, 1947, pp. 101-102, 111-112. Riveting and Spotwelding Mag- 
nesium Alloys: Vol. 120, No. 9, Mar. 3, 1947, pp. 114-115, 142-154. Joining Magnesium Alloys: Vol. 129, 
No. 10, Mar. 10, 1947, pp. 90-91, 114-119. Forming Magnesium Alloys: Vol. 120, No. 16, Apr. 21, 1947, 
pp. 91, 126-133; vol. 120, No. 17, Apr. 28, 1947, pp. 105-106, 138-146. Organic Finishes for Magnesium 
Alloys: Vol. 120. No. 26, June 30 ,1947, pp. 73-74, 101. 
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use in Germany, are being investigated; and, while a volume market 
does not yet exist, experiments on continuous rolling of sheet and 
strip indicate its feasibility. 

From the cost standpoint, nothing comparable to the Dow sea- 
water process has yet reached the production stage. Because of its 
common occurrence and high magnesium content olivine (essentially 
magnesium-iron silicate) has attracted much attention as a metal 
source. Wartime investigations of the Bureau of Mines * on produc- 
tion of magnesia or alternatively magnesium chloride from olivine by 
& hydrochloric acid digestion process present interesting possibilities. 
Not only may & high-quality product be made, but rough cost esti- 
mates were sufficiently favorable to warrant investigation on pilot- 


plant scale. 
WORLD REVIEW 


In 1946 estimated world output of 12,000 metric tons of primary 
magnesium dropped 76 percent from 1945 and was not as great as that 
of Germany a decade ago. In large part the prodigious decline 
resulted from the termination of war-engendered needs, accompanied 
by the exclusion of Germany and the Japanese Empire from the 
ranks of the producing nations. Although full data are not yet avail- 
able, sufficient reports have been received to permit the revision of 
previous estimates as shown in the accompanying table. 

Australia.—The 1,000-ton magnesium plant put into operation by 
Broken Hill Proprietary Co., Ltd., in 1941 ceased operation in 1944. 
Its production is shown in the subjoined table. Australian consump- 


World production of magnesium, 1939-46, by countries, in metric tons 
[Compiled by B. B. Mitchell] 


—— — — — — | ———MM——— ————— | —jäw— — 


E ⁵ ⁵⁵¼:T E OA A A 
EE AO EPA 4, 799 147 

China: 
Formosa (Taiwan 35 261 376 432 | 21 |........ 
E MA PA 5 27 55 241 402 | 200 |........ 
i 3,917 2,502 1, 989 1,334 | 1,542 703 707 
Germann 114,000 | 17, 720 | 24,000 | 30,000 | 32, 400 | 33,600 4, 2255 
III!!! ( 8 3 438 ], 857 2, 49412. 80013, 000 1 1, 300 
ff 1,629 | 2,720 | 2,575 | 2,020 | 2,777 | 2,904 | 1,020 |.......- 
e ĩðAA 8 49 200 240 532 | 1,628 | 1,014 |[........ 
Norway 1....... EE RENNES PIC 100 | 2,000 | 2,000 | 2,000 500 
Switzerland Lol 2. 2.222222 eee 7 700 700 | 1,500 | 1,500 | 1,000 300 
¡E A AA AAA 1,000 | 1,500 | 4,000 | 5,000 | 5,000 | 5,000 3, 000 
United Kingdom 35,080 | 26,200 | 9,380 | 14,865 | 19,096 | 13, 094 1, 200 
EE 14, 782 4, 823 


—— 2 ——— 2 — e e d ge 


1 Estimated by authors. 
2 January-February only. Planned production for March, 2,830 tons. 
3 Includes scrap. 


1 Gee, E. A., McCarthy, Charles E., Riordan, Frank 8., Jr., and Pawel, Morton T., Magnesia from 
Olivine: Bureau of Mines Rept. of Investigations 3938, 1946, 33 pp. 

Other Bureau reports are— 

Doerner, H. A. and Holbrook, W. F., Chlorination of Magnesia: Rept. of Investigations 3833, 1945, 25 pp. 


Garst, O. C., Examination and Treatment of Industrial Magnesium Foundry Wastes: Rept. of Investi- 


tions 3860, 1946, 36 pp. 
PM ichels, Lioyd R., Cartwright, Burke, and Ravitz, S. F., Reduction of Magnesium Chloride by Calcium 


Carbide: Rept. of Investigations 4059, 1947, 8 pp. 

Doerner, i. A., Holbrook, W. F., and Fortner, Otis W., The Bicarbonate Process for the Production of 
Magnesium Oxide: Tech. Paper 684, 1946, 48 pp. i 
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tion of ingot and powder in metric tons was respectively as follows: 
1942, 153 and 61; 1943, 266 and 60; 1944, 155 and 17; 1945, 62 and 12. 
The powder was imported ‘from the United Kingdom, United States, 
and Canada. 

Canada.—Production cut-back was relatively much greater than in 
the United States. Sales were largely from stocks. Shipments were 
made to Sweden, Belgium, Czechoslovakia, and Mexico. 'The Do- 
minion Magnesium Co., Ltd., increased the casting facilities of its 
subsidiary, Light Alloys, Ltd., and was to resume operation at the 
Haley's (ation: Ont., plant in January 1947, but principally for the 
production of calcium metal. 

Germany.*—The first commercial production of magnesium began 
at Bitterfeld in 1896. Although there had been sporadic attempts 
at production in other countries both before and after that time 
Germany was virtually the sole world supplier up to the First World 
War. Then magnesium production was expanded and structural 
alloys containing aluminum and zinc (“Elektron”) that had been 
developed about 1909 found considerable application as substitutes 
for scarce copper and aluminum. These alloys commanded attention 
elsewhere, but as late as 1925 only the United States and France 
were its competitors. Although data are not fully available, Germany 
probably maintained production supremacy through the interwar 
period and until 1942, when surpassed by the United States. 

At the outbreak of World War II production facilities were con- 
centrated in central Germany. There was none in the annexed 
areas nor in Austria. Annual capacity of operating plants and other 
data are given in the following table: 


Capacity (metric tons) 
Operator Plant location Occupation zone 
1938 1944 (Nov.) 


Aken . 8. S. R 10, 


I. G. Farbenindustrie, A. G. e 000 11, 400 
Sy) 8 Bitterfeld 3, 900 3, 900 
/! ĩͤ CUR eo Stassfurt ! 4, 000 12, 500 
/// A laica Bitterfeld 1 60 1, 000 

Wintershall, A. G..................... Heringen.......... 1, 000 6, 800 


1 Expanded to 12,000 tons capacity in 1942. 
2 Originally an experimental ferrosilicon reduction plant. Output probably did not exceed 1,000 tons 
annually during the war. 


In contrast to the aluminum industry that depended on foreign ores 
and suffered severely from mounting transport difficulties as the war 
progressed, magnesium production using local raw materials was not 

eampred. The I. G. Farbenindustrie plants generally used waste 
magnesium chloride from potash plants in the vicinity with dolomite 
from the Harz Mountains and the Nurnberg district. The Winters- 
hall company employed carnallite (potassium-magnesium chloride) 
from its nearby potash mine. 

According to the German census for 1936, crude magnesium pro- 
duction was 13,311 metric tons (12,800 tons magnesium content), 

i 
pared y the Eeer E Me tuis pre 
; from German Aluminum and Magnesium Industries, Field Information Agency, Technical 


Pial de No. 501, Office of Military Government for Germany (U. S.), November 1945; and 
cy. 
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and consumption was 12,742 tons. Scrap recovery was about 900 
tons. Primary production in 1937 was estimated to be 12,000 tons 
and was reported at 13,200 tons in 1938 with 1,800 tons of secondary 
metal. The accompanying table compiled from various sources gives 
production and other data for the war period. 


Salient statistics of magnesium in Germany, 1939-45, in metric tons 


Primary production...........- 1 14, 000 17, 720 24, 000 30, 000 32, 400 33, 600 2 4, 225 
92 55 production EEN (4) (4) 25, 080 33, 420 43, 368 | § 45, 660 (4) 
ports: 
Occupied countries 60 2, 400 1, 800 912 (4) (4) 
OUD GIS AAA EE 8 180 960 840 (9 lU 
Consumption . 8 13, 000 15, 900 27, 800 32, 700 44, 600 39, 370 4) 
Stocks end of year.............. 4, 985 6, 485 6, 365 9, 846 10, 565 12, 855 (9 


! Estimated. Last 4 months 5,060 tons. 

3January-February only. Planned production, March, 2,830 tons. 

3 Includes waste and scrap added to virgin metal for production of usable lower-grade alloys. 

* Figure not available. 

t Includes imports given as 1,500 tons in original report. 

* Distribution by years and sources unlike in different reports but period totals in fairly close agreement. 
* Includes virgin and secondary, alloyed and unalloyed metal. 

! Estimated. Last 4 months, 4,500 tons. 


Before the war it was estimated that 30 percent of the metal out- 
put was used for military purposes, 35 percent went to civilian use, 
and 35 percent was exported. During the war, distribution was con- 
trolled Ey the Air Ministry, which took about 90 percent for the air 
force, army, and navy; 2 to 3 percent was for export, and the re- 
mainder for civilian uses was largely for military needs. About one- 
half the military consumption was in explosives and incendiaries. 
Wartime requirements appear to have been underestimated. Civilian 
consumption was first restricted only a few days before the invasion 
of Poland on September 1, 1939. Shortly thereafter zinc die cast- 
ings replaced magnesium in portable wireless sets and other military 
equipment; later aluminum displaced magnesium, especially in field- 
artillery uses, and by 1944 both were being supplanted by steel and 
wood in airplanes. Because of the shortage, domestic production 
was stimulated largely by increasing ORT recovery, and ac- 
complished in part by increasing impurity tolerances, notably in 
silicon and copper, and by enlargement of domestic plant capacity, 
which was limited principally by inadequate power supply. Unsuc- 
cessful attempts were made to develop production outside Germany 

roper. In 1943 & seawater plant was completed at Heren, Norway, 
but was bombed the day it began operation; another at Diosgyr near 
Miskolc, Hungary, did not get into production; construction of a 
12,000-ton plant at Mossbierbaum, about 40 miles west of Vienna, 
was undertaken but did not progress beyond the building-construction 


stage. 

"There were more than 20 fabricating plants. Of these the I. G. 
Farbenindustrie A. G. and three associated companies’ works were 
the largest makers of castings (other than die), extrusions, and rolled 
products. All are in the Russian zone. The largest die caster was 
the Mahle K. G. and subsidiaries (largely in the American zone). 
This company was the pioneer in pressure die casting 1n Germany 
and developed the hotcliamber method and equipment. This is be- 
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lieved to be superior to the cold-chamber, higher-pressure method 
used elsewhere in Germany and other countries. The Wintershall 
company, & primary producer, also converted part of its output to 
forgings, castings, and extrusions. According to this company, in 
1943—44, 60 percent of German magnesium consumption was for 
castings, and the remainder appeared as mill products. Other sources 
of information give as much as 75 percent for castings and 25 percent 
for wrought products including 8 percent for pyrotechnics. 

During the war the use of magnesium for structural purposes was 
nearly confined to airplanes. Among the many parts were engine 
mounts, crankcases for radial air-cooled and liquid-cooled engines, 
bomb-bay doors, landing-gear struts and wheels, wing tips and engine 
cowling, and large cooling fans. Jet-engine housings and rotor and 
stator rings of turbocompressors were also fabricated from magnesium 
alloys. Although magnesium propellers had been used for commercial 
planes, they were not used for military planes because they were more 
easily bullet-shattered than aluminum alloy. Parts of the V-2 
bombs were made of magnesium, as were large rocket shells. Auto- 
motive uses were virtually discontinued during the war. Before the 
war oil pumps were in quantity production, and it was planned to 
make many other parts such as crank cases, rear axle parts, and trans- 
mission cases therefrom. A successful application was in cast field- 
artillery wheels up to 5 feet in diameter. Magnesium foundry flasks 
were much used. 

In the main, German wartime practices followed those described 
by Dr. Adolf Beck, of the I. G. Farben. organization, in his work 
DE und seine Legierungen,“ published in 1939.“ They 
diverge from British and American practices in numerous respects 
and in some were superior or were claimed to be better than those 
in other countries. Among the latter were the increasing use of 
continuous-billet casting, hot-chamber die casting, and the use of 
30,000- and 15,000-ton hydraulic presses for forging large structural 
elements, such as gun carriages. Anhydrous ferric chloride (FeCl;) 
was employed for refining (‘‘Elfinal’”’ process) cast metal. Less super- 
heat is required and removal of hydrogen and iron is improved. In 
general, the Germans had not recognized until late in the war the 
importance of high-purity magnesium as the base for alloying. Most 
of the materials used had much higher contaminant tolerances than 
customary in the United States or in England. On the other hand 
I. G. Farben. investigated and patented many magnesium-base alloys, 
some of which contained as many as six components. Among them, 
cerium and zirconium gave highly promising results. Cerium (added 
as Mischmetall) gave some grain refinement, reduction in microporosi- 
ty, and higher creep resistance at elevated temperatures than other 
known alloys. Practical use of & nominal 6-percent cerium alloy 
was carried on for about a year in the supercharger impellers and rear 
cam-follower guides of the BMW-801 airplane engines, but production 
was discontinued because of the shortage in cerium. Zirconium 
alloys were also described by Beck, and some attempts were made to 
bring them to a production stage with most of the work on casting 
alloys. Results appear to have been only partly satisfactory. The 

* An English translation by the staff of F. A. Hughes & Co., Ltd., and Magnesium Elektron, Ltd., 


originally an I. G. Farben associate, entitled The Technology of Magnesium and its Allo , was publish 
by the first named company in London, 1940. g j "s ý s 
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pronounced grain-refining effect with increased strength and ductility 
given by zirconium additions indicate a wider field of application of 
magnesium-base alloys. 

Japan.—Production of magnesium is said to have begun as early as 
1919 but the earliest available records of production commence with 
1931.7 Although several companies were experimenting with pro- 
duction from various raw materials, the Riken Kinzoku Co., Ltd., 
an amalgamation of other companics, was the sole commercial pro- 
ducer from 1933 through 1936. Its output was in those years, 
respectively, 33, 142, 234, and 578 metric tons. It remained the 
principal supplier until 1942 and furnished about 45 percent of the 
total Home Islands output in 1933-45. There were three producers 
in 1937, which grew to eight in 1941. One then ceased production, 
with a second closed in 1943, lcaving six in operation in 1945. In 
addition, beginning in 1938, six plants were in operation in Korea 
in 1945; one was in production in Formosa, 1941-45; and there were 
two in Manchuria, with a third large plant completed in July 1945. 

The peak rated capacity in Japan proper was 6,950 tons and in 
Korea 7,700 tons, but at the end of the war the former had dropped 
to 2,340 tons. 

Plants that furnished about one-half the Home Islands metal for 
the most part used, as raw material, brines or byproduct bitterns 
resulting from extraction of salt from sea water, as did three of the 
Korean plants. The shortage of salt and of imported raw material 
in 1941 led the largest maker—the Riken company—to experiment 
with production from sea water. In 1944 about 25 percent of its 
product was so derived. Japan also lacked magnesite, and nearly 
half the industry used magnesia or magnesite imported from Korea 
or Manchuria. Part of the plants in those countries and in Formosa 
used the same basic materials. These plants employed the I. G. 
Farbenindustrie method of preparing electrolytic-cell feed. The 
Nippon Magnesium Co., Ltd. (later the Mittetsu Magnesium Co., 
Ltd 5, employed the Hansgirg or carbothermic reduction method at 
the Konan, Korea, plant throughout its operation. The maximum 
output (1944) was about 1.5 tons daily. Data on consumption are 
not available, but it was estimated that aircraft took about 90 percent 
of the output in 1942-45. 

United Kingdom.—Only since 1935 has the United Kingdom been 
a commercial producer of magnesium. In that year, Magnesium 
Electron, Ltd., constructed an electrolytic plant near Manchester, 
but the country remained largely dependent on metal imports. Dur- 
ing the war the Government expended £6,100,000 for the erection of 
three other plants in the United Kingdom. The Minister of Supply 
reported that demand reached 100,000 tons & year during that period, 
but domestic plants turned out only 19,000 tons at the peak. Re- 
corded exports from the United States were about 16,000 tons, while 
Canada furnished a few thousand tons. The total supply fell far 
below the estimated demand, but demand fell sharply after 1943 
and again markedly at the end of the war, until in mid-1946 1t was 
estimated to be less than 2,500 tons, most of which could be obtained 
from scrap. | | 


‘ in 1931 
1 Minerals Yearbook, 1937, p. 729, states Japanese magnesium production was 3,219 kilograms in 
24,018 in 1932, 104,812 in 1933, and 140,808 in 1934. All official data terminated after 1934 ° ° * . 
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GENERAL SUMMARY 


AGNESITE production declined further in 1946, amounting 
to 4 percent less than in 1945 and less than half the all-time 
peak of over 750,000 tons in the war year 1943. The drop 

from 1945 was caused mostly by smaller requirements of the steel in- 

dustry for basic refractories. Caustic-calcined magnesias, on the 
other hand, showed a perceptible increase in sales, reflecting sustained 
markets in the fertilizer, oxychloride cement, rayon, rubber, and other 
industries. Calcium chloride, used in stabilizing dirt roads, set a new 
record. Bromine output fell drastically, owing to the peacetime drop 
in gasoline-antiknock sales. Iodine shipments were higher. The 
world shortage of soda ash gave natural sodium carbonate the best 

year in its history, and sodium sulfate sales also set a record in 1946. 

As export markets gradually reopened during the year, shipments of 

borates mounted to unprecedented heights, and production surpassed 

even the previous record year, 1937. 


¡PART 1.—MAGNESIUM COMPOUNDS 
MAGNESITE 


Output of crude magnesite was unusually high for a peacetime 
year—324,640 short tons, almost double the 1937-39 average of 166,000 
tons. Production was only a little below that of tlie last war year, 
1945. But for the steel and coal strikes in 1946, requirements for basic 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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refractories might have driven crude magnesite production even 
higher than in 1945. Fortunately the major users of magnesite had 
virtually no reconversion problems; and demand for magnesias of 
various grades, both refractory and caustic-calcined, was affected com- 
paratively little by the change-over to a peacetime economy. 


Salient statistics of the magnesite industry in the United States, 1942-46 


Crude magnesite: 


Mined: 
Short tons 1 497, 368 754, 832 561, 450 336, 458 324, 640 
ba DOLI ³ð $, 874, 334 | $6,071,596 | $4, 407, 461 | $2,324, 957 | $2,225,850 
Sold by producers: 
Short (ons... 6, 835 4, 090 (2) (2) (2) 
VA tera ot dra 8 $57, 350 $47, 788 (2) (2) (i) 
Average per ton 3 ...... LLL. .lu... $8. 39 $11. 68 (2) (2) (2) 
Imports for consumption: 
ir AAA EE 1, 039 A 1 
WANG A EN ⁰y⁰ A $34, 588 |...........- $56 


Caustic-calcined magnesia: 
Sold or used by producers: * 


Short tens... AEN sees sh 41,889 191, 792 139, 243 43, 270 45, 178 
KSE $2, 028, 126 |$11, 497, 505 | $6, 481, 963 | $2, 503, 544 | $2,854, 538 
Average per ton 333. $48. 42 $59. 95 $46. 55 $57. 86 $63. 18 

Ini ports for consumption: 
Short n lo ec eee ied 578 290 559 445 441 
WII. dedenne nnana i $19, 105 $13, 122 $15, 286 $12, 134 $12, 985 


Refractory magnesia: 
Sold or used by producers: ! 


r ee usce de 273, 661 301, 382 278, 490 254, 094 244, 824 
l oec ute Bate seeds $7, 823, 963 | $9, 341, 183 | $8, 426.049 | $7, 414,218 | $7, 231, x69 
Average per ton 2. $28. 59 $30. 99 $30. 26 $29. 08 $29. 54 
Imports for consumption: 
Short ess 7, 728 9, 233 6, 176 5, 506 1, 873 
VAIUB 2st ei has Le coco $280, 342 $310, 497 $260, 062 $234, 519 $182, 574 


1 Pay estimated; most of the crude is processed by the mining companies, and very little enters open 
market. 

2 Bureau of Mines not at liberty to publish figures. 

3 Average receipts f. o. b. mine shipping point. 

4 Includes caustic-calcined magnesite and renct ive magnesia from sea-water bitterns, well brines, and raw 
sea water and from precipitated magnesium carbonate obtained from dolomite. 

Includes dead-burned magnesite and refractory magnesia from brucite, dolomite, sea-water bitterns, 
well brines, and raw sea water; there was none from well brines in,1944. 


Magnesia sold or used by producers in the United States, 1945—46, by kinds and 
sources 


From well brines, raw 
sea water, and sea- 
water bitterns 


From magnesite, brucite, 


and dolomite Total 


Magnesia 
Short tons Value Short tons Value Short tons Value 

1945 
Caustic-calcined.............. 16,098 | $1,122,119 27,172 | $1,381, 425 43,270 | $2,503,544 
Refructor j 193,693 | 5, 068, 987 61,301 | 2,315, 231 254, 994 7,414, 218 
205, 761 6,191,106 88, 473 3, 725. 6*6 208, 264 9, 917, 762 

1946 
Caustic-calcined. ............ 16. 259 1,310,594 28.000 | 1,543, 954 45, 178 2,854. 538 
Refractory i.i mel eR 174, 121 4, 533, 978 70, 710 | 2,091, $91 241, 524 7, 231, 869 


—————— | ————————— —ñ— —. — M: 


190,296 | 5,550,262 | 90,612 4,235,845 290,002 | 10, 088, 407 
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Magnesite imported for consumption in the United States, 1944-46, by countries 
CRUDE MAGNESITE 


h AAA MA rr ence ose bee thers 
Malta, Gozo, and Cyprus 
CJ Ä ate nous SN v AAA A 


— | Ey | ee oe | NEN | «UT E 


e es ee AA VE 5 $475 
United Kingdom...................]............]..-..-.... 2 $305 7 


—— — | oe | oe | ee | eS S 


SES ; $182, 574 
8. S. 


——ũä——— : om mm mm em — o e e ——U— zm gg dl 


1 Less than 1 ton. 


The disagreement over the relative merits of the rammed basic open- 
hearth steel furnace and the burned-in magnesite hearth continued 
unabated in 1946, with articulate adherents to both points of view.? 
During the past several years, when furnaces have been rebuilt the 
tendency has been to ram in the bottom rather than burn it in. The 
trend has induced makers of magnesia refractories to modify the com- 
position of their grain magnesia for ramming use. The quantity of 
basic refractories used per ton of ingot steel increased considerably 
during the war years, but whether this was due to the advent of the 
rammed hearth or to the sacrifice of the furnace to speed is difficult 
to determine. 

The Bureau of Mines developed a laboratory method for obtaining 
magnesium oxide from olivine by means of hydrochloric acid digestion. 


2 Snow, R. B., Behavior of Various Types of Open-Hearth Bottoms in Service: Proc., 29th 
Conf., National Open Hearth Committee, Iron and Steel Division, vol. 29, 1946, pp. 87-92. 

McCarthy, B. D., Comparison of Fully Rammed Bottoms, Partly Rammed Bottoms with 
Burned-in op Surface, and Fully Burned-in Bottoms: Pp. 93-98. 

Schwartz, E. H., Experience with Sintered and Rammed Bottoms at Wisconsin Steel 


Works: . 98-102. 
3 Gee, Wi A., HM C. E., Riodan, F. 8., Jr., Pawel, M. T., Magnesia from Olivine: 
Bureau of Mines Rept. o Investigations 8988, 1546, 83 pp. 
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A symposium on magnesian fertilizers was held at the September 
1946 meeting of the American Chemical Society in Chicago; 10 papers 
were given.“ 

Gas-oxygen firing of open-hearth furnaces may or may not call for 
greater consumption of basic refractories.* 


PRICES 


The Office of Price Administration released dead-burned magnesite 
from price control July 19, 1946, and all other grades were decontrolled 
by OPA Supplementary Order 193 of November 12, effective November 
10. According to E&MJ Metal and Mineral Markets, the price of 
maintenance-grade dead-burned magnesite remained at $22 during the 
year. The Westvaco Chlorine Products Corp. offered the following 
price schedule for its magnesias (carlots, f. o. b. California) : Caustic- 
calcined magnesite, bulk—$61.50, powdered—$67 .50; calcined (sea- 
water) magnesia, bulk—$54, powdered—$60 ; sea-water periclase, bulk, 
85 percent—$39.50, 90 percent—$40 a short ton. 


REVIEW BY STATES 


California.—Johns-Manville Corp., 22 East Fortieth Street, New 
York 16, N. Y., recovered purified magnesium carbonate from mag- 
nesite at Redwood City for use in 85-percent magnesia insulation. 
Marine Magnesium Products Corp., South San Francisco, continued 
its output of specialty magnesias, using as raw materials lime, dolomite, 
and the waters of San Francisco Bay. The firm completed a plant to 
make magnesia from dolomite by a patented variation of the Pattinson 
process. The product has a pari of 99.5 percent, whereas sea-water 
magnesia rarely analyzes higher than 97.5 to 98 percent. The Perma- 
nente Metals Corp., Permanente, Calif., operated its magnesia-from- 
sea-water plant at Moss Landing, making refractory and caustic-cal- 
cined magnesias. Plant Rubber & Asbestos Works, 537 Brannan St., 
San Francisco, Calif., made 85-percent magnesia at its Emeryville and 
Redwood City plants. Westvaco Chlorine Products Corp., Newark, 
Calif., 5 by hand selection, magnesite from its Western mine 
near Livermore and produced refractory and caustic grades of mag- 
nesia at Newark from sea-water bitterns. The firm also recovered 
magnesium chloride from sea-water bitterns at Chula Vista. 

deorgia.— International Minerals & Chemical Corp., 20 North 
Wacker Drive, Chicago 6, III., produced epsom salt from serpentine 
and sulfuric acid at its Augusta plant but reported that the plant 
would not operate in 1947. 

Illinois.— At its Waukegan plant the Johns-Manville Corp., 22 East 
Fortieth Street, New York 16, N. T., produced precipitated magnesium 
carbonate by the Pattinson process for use in 85-percent magnesia 
insulation. 

Michigan.—The Dow Chemical Co., Midland, Mich., continued its 

roduction of magnesium chloride and sulfate from well brines and 
dolomite. Michigan Chemical Corp., St. Louis, Mich., recovered 

* Titles listed in Chemical and Engineering News, vol. 24, No. 15, 30 10, 1946, p. 2057. 


racts published by the American Chemical Society, Washington, D. C. 
5 Steel, vol. 119, No. 11, Sept. 8, 1946, p. 140. 
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magnesia from dolomite and well brines. Morton Salt Co., 310 South 
Michigan Ave., Chicago 4, Ill., produced precipitated magnesium car- 
bonate from lime and well brines at its Manistee plant. e synthetic 
magnesia produced by the Standard Lime & Stone Co. from Manistee 
well brines was described. Waste brines are treated with dolomitic 
milk of lime, and the resultant precipitate of magnesium hydroxide 
is filtered and dried. Sufficient iron oxide, silica, and other “impuri- 
ties" are deliberately added to give a finished analysis of magnesia 84.0, 
ferric oxide 5.5, ica 4.5, alumina 2.0, and lime 4.0 percent. The 
magnesia product is used in lining basic open-hearth steel furnaces. 

Nevada.—Basic Refractories, Inc., mined brucite at Gabbs and 
shipped it to Narlo, Ohio, fór calcining and manufacture into basic 
open-hearth dressings and ramming mixes. Sierra Magnesite Co., 

ewark, Calif., an affiliate of Westvaco Chlorine Products wes and 
Henry J. Kaiser and associates, continued to mine magnesite at Gabbs, 
all for “caustic-calcined” uses. 

New Jersey.—Johns-Manville Corp., 22 East Fortieth Street, New 
York 16, N. Y., produced precipitated magnesium carbonate by the 
Pattinson process for use in 85-percent magnesia insulation at its 
Manville plant. Northwest Magnesite Co., 1800 Farmers Bank Build- 
ing Pittsburgh 22, Pa., recovered refractory magnesia from raw sea 
water at its Cape May plant. 

Pennsylvania.—Three firms in the Philadelphia area used the Pat- 
tinson process in making magnesium carbonate for 85-percent mag- 
nesia insulation and other purposes—the Philip Carey Manufacturing 
Co., 1935 Easton Boulevard, Lockland, Cincinnati 15, Ohio, plant at 
Plymouth Meeting, Pa., Ehret Magnesia Manufacturing Co., Valley 
Forge; and Keasbey and Mattison Co., Butler Avenue and Maple 
Street, Ambler. General Magnesite and Magnesia Corp., 705 Archi- 
tects Bldg., Philadelphia 3, Pa., made magnesium oxide from purchased 
magnesium carbonate. 'The process used by this firm has been 
described.” 

Texas.—Dow Chemical Corp., Freeport, recovered magnesium chlo- 
ride and oxide from sea water, the former for reduction to metal 
and the latter for fertilizer. Gardner & Cates, Llano, made caustic- 
calcined magnesite for the fertilizer market. 

Washington.—North west Magnesite Co., 1800 Farmers Bank Build- 
ing, Pittsburgh, Pa., was the sole producer of refractory magnesite 
in 1946, as in 1945. "This operation is by far the largest magnesite 
producer in the country. 

West Virginia.—The Standard Lime & Stone Co. continued its recov- 
eg of refractory magnesia by leaching calcined dolomite at its Mill- 
ville plant. Magnesium carbonate is also produced from dolomite by 
the Pattinson process at this location. 


FOREIGN COUNTRIES 


Information on magnesite in the principal foreign producing coun- 
tries, eee Austria, Manchuria, Czechoslovakia, Greece, and 
Soviet Russia, has been meager for a number of years. However, 


* Iron 3 vol. 157, No. 18, May 2, 1946, 


p. 70. 
* Smith, A. Q., Complex Processing Used for Ligh . 
63, No. 10, October 1946. = re ng Used for Light Magnesium Oxide: Chem, Eng., vol. 
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statistics in the following paragraphs throw some light on the Euro- 
pean and Australian industries. | 

Australia.—Production during the period 1939-45 was reported as 
follows: 1939, 26,094 metric tons; 1940, 25,287 tons; 1941, 28,144 tons; 
1942, 35,501 tons; 1943, 65,901 tons; 1944, 32,218 tons; and 1945, 
23,453 tons. 

Austria.—Production of magnesite in Austria has been relatively 
low since the end of hositilities. Output has been reported as: 1942, 
482,397 metric tons; 1943, 494,428 tons; 1944, 480,564 tons; 1945, 
94,948 tons; and 1946, 95,388 tons. 

Greece.—As compared with prewar levels, output in recent years 
has been small. Production was reported as follows, in metric tons: 
1943, 680; 1944, 950; 1945, 1,650; and 1946, 4,500. 


DOLOMITE 


The steel strike in 1946, with the subsequent furnace shut-down, 
adversely affected sales of dead-burned dolomite, and total shipments 
during the year were 9 percent lower than in 1945. There were no 
imports in 1946. 


Dead-burned dolomite sold in and imported into the United States, 1942-46 


Sales Imports! Sales Imports! 
ae) Short Short SS Short Short 
0 Shor Shor s; or 
toni Value tons Value tons Value tons Value 
1942... 1, 229, 357 810, 817, 634 449 |$11, 260 || 1945. 1, 187, 334 810, 613, 711 73 $33 
1943. 1, 276, 725 | 11, 243, 017 739 | 22, 563 1946. 1, 077, 983 | 10,101, 777 
19144. 1, 290, 790 | 11, 441, 612 40 691 


1 Reported as Dead-burned basic refractory material.” 


A paper on the recovery of magnesia from dolomite on a pilot-plant 
scale was given at the annual meeting of the American Institute of 
Mining and Metallurgical Engineers in New York, March 1947.“ 
Owing to the ready availability of dolomite in regions of greatest steel 
production, the process may offer attractive freight savings if de- 
veloped on a commercial scale. 

Additional information on dolomite is contained in the Stone 
chapter of this volume. 


OTHER MAGNESIUM COMPOUNDS 


Production of high-cost magnesias (as distinguished from the low- 
cost refractory and caustic-calcined grades) and magnesium salts 
offered a varied pattern in 1946. The high-cost magnesias enjoyed a 
good year owing to increased demands in the manufacture of synthetic 
rubber and medicinals. Precipitated magnesium carbonate, used 
mostly in 85-percent magnesia insulation, dropped, together with mag- 
nesium chloride. The latter salt has been declining in importance ever 
since cut-backs in the wartime magnesium metal program but probably 
was stabilized by the end of 1946. Further changes probably will be 


3 Pike. R. D., Process for Manufacture of Dead-burned Magnesite and Calcium Carbonate 
from Dolomite: Am. Inst. Min. and Met, Eng. Tech. Pub. 2155, March 1947, 11 pp. 
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increases. As only two producers reported magnesium sulfate produc- 
tion in 1946, figures for this salt may not be shown. 

. Owing to the difficulty of distinguishing light and extra-light mag- 
nesias statistically, the two have been combined in the accompanying 
table. 

A new extinguisher for magnesium-metal fires consists of a mixture 
of talc, casein, and magnesium carbonate. It is shaken on the fire 
and fuses over it.? 


Specified magnesium compounds produced, sold, and used by produoers in the United 
States, 1945-46 


Product | Plants 


1945 


Specified magnesias (basis 100 percent MgO) and mag- 
nesium hydroxide, U. 8. P. and technical: 

Extra-light and light mapnesias..........-.----.--. 5 

Heavy magnesia and magnesium hydroxide....... 3 


POUR NEE 3b 
Precipitated magnesium carbonate. . .................. 11 
Magnesium chloride, 100-percent basis b 
Magnesium sulfate, 100-percent basis. ................. 3 

1946 


Specifled magnesias (basis 100 percent MgO) and mag- 


( (> 
27, 610 27,142 | 1,377,311 |........ 


nesium hydroxide, U. 8. P. and technical: 
Extra-light and light magnesias...................- 6 1, 967 1, 926 808, 240 |.......- 
Heavy magnesia and magnesium hydroxido....... 4 1,874 1, 620 416, 775 (3) 
ö Sa 36 4 3, 841 3,546 | 1,225,015 
Precipitated magnesium carbonate. ................... 31 47, 423 8, 805 876, 306 | 38, 406 
Magnesium chloride, 100-percent basis................. 3 32, 137 6 " (3) 
Magnesium sulfate, 100-percent basis 2 (9) Y | ©} 14 


Sales by a producer to an affiliated consumer for immediate use are not included under “Sold” but are 
under Used.“ 


2. Magnesium and magnesium hydroxide used by producing firms in making other magnesias are not 
own. 
3 A plant producing more than 1 grade or product is counted but once In arriving at total. 


* Exclusive of magnesia made from magnesium hydroxide, to avoid duplication. 
! Bureau of Mines not at liberty to publish figures. 


Magnesium compounds imported for consumption in the United States, 1942-46 


Magnesium M Magnesium 
agnesium Oxide or Magnesium 
Gees sulfate (epsom talcined carbonate, 33 
Jei and n. 8. p. f.) salts) magnesia precipitated n. 8. p. f.i 


Short Short 
tons Value tons 


22 | $1,812 
3 2 
2 


! Magnesium silicofluoride or fluosilicate and calcined magnesium sulfate included under ‘“Magnesiun 
salts and compounds, n. 8. p. f." 

3 5) pounds. 

3 20 pounds. 


Kg 


* Science News Letter, vol. 50, No. 9, Aug. 31, 1946, p. 136. 
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Magnesium hydroxide, medicinal grade, according to Oil, Paint 
and Drug Reporter, was quoted at 29 to 30 cents a pound in 1946 (the 
same as in 1945) ; magnesium carbonate, technical grade, bags, carlots, 
northern Atlantic Coast States, 714 cents a pound U. S. P. grade, 8 
cents (as in 1945). Magnesium chloride, flake, barrels, carlots, works, 
was quoted at $37 a ton, an increase of $5 over 1945. Epsom salt, tech- 
nical, crystals, bags, carlots, per 100 pounds, was listed at $2.05 per 
hundredweight. | 


PART;II.—MISCELLANEOUS SALINES 


CALCIUM CHLORIDE 


Sales of natural calcium (and calcium-magnesium) chloride set a 
new record in 1946 of 269,147 short tons, an increase of 20 percent over 
1945. The major use of calcium chloride is in stabilizing dirt-road 
surfaces, where it binds soil particles together with its hygroscopic 
action, keeps down dust, and minimizes the formation of chuckholes. 
In the East a great deal is used (as the mixed calcium-magnesium 
chloride) to prepare heavy-media solutions for coal washing. Other 
traditional uses are in coal dusting, spraying on ore shipments in win- 
ter to inhibit freezing to a monolithic mass, sprinkling on snow and 
ice-covered streets, and in cement mixes. The housing boom of the 
past year has accentuated the latter use, and much attention has been 
given to speeding concrete-block production with caleium chloride. 
It is claimed that calcium chloride offers the following advan in 
conerete block: Higher early strength, shorter curing period, reduced 
cracks, and greater ultimate strength. If steam curing is used, it is 
said that kiln time is cut in half. 'The chloride is added so as to com- 
prise 2 percent of the cement mix. In air-entraining cements, calcium 
chloride partly offsets the loss in strength introduced with the en- 
trained air. 


Calcium chloride and calcium-magnesium ehloride from natural brines sold by 
producers in the United States, 1942-46 ; 


[In terms of 75 percent (Ca, Mg) CH] 


Year Short tons Value Year Short tons Value 
TTT 224,527 | $1,733,169 || 194. 218,320 | $1,818, 219 
A se ac ese 199, 796 1, 549, 565 || 1946. 147 954 
hr A A 200, 964 1, 621, 227 


1942-46 
Imports Exports 
Year 
Short tons | Value Short tons Value 
FORE ORE REL ORE E 1, 443 $18, 926 $223, 184 
//; ⁵ AA 8 8. 000 102, 080 12, 725 424, 933 
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Ten plants produced calcium chloride in 1946, the same as in 1945. 
The following firms reported production of calcium chloride (and 
calcium-magnesium chloride) from natural brines in 1946: California 
Rock Salt Co., 2436 Hunter Street, Los Angeles 21, Calif., plant at 
Amboy, Calif.; J. Q. Dickinson & Co., Malden, W. Va.; Dow Chemical 
Co., Midland, Mich. ; Great Lakes Chemical Corp., Filer City, Mich.; 
Hill Brothers Chemical Co., 2159 Bay Street, Los Angeles 21, Calif., 
plant at Amboy, Calif.; Michigan Chemical Corp., St. Louis, Mich.; 
National Chloride Co., Amboy, Calif.; Rademaker Chemical Corp., 
Eastlake, Mich. ; and Westvaco Chlorine Products Corp., 405 Lexing- 
ton Avenue, New York 17, N. Y., plants at Chula Vista, Calif., and 
South Charleston, W. Va. 
BROMINE 


Bromine production dropped sharply in 1946 to the lowest level 
since 1939. 'The drop is attributed to reduced purchases of gasoline 
antiknock by the armed services in 1946. "This halogen is used mostl 
in making ethylene dibromide, which is mixed with tetraethyl lead 
to form Ethyl gasoline antiknock compound. 


Bromine and bromine in compounds sold or used by producers in the United States, 
| i 194 


Pounds Value Year Pounds Value 
1777 8 65, 880, 935 | $13, 729,383 || 1945 . 79, 709, 857 | $14, 796, 229 
1048 EE 8 94, 085, 037 19, 107, 065 || 194 42, 783, 327 8, 560, 434 


102, 112, 462 | 19, 712, 819 


1945 


Pounds Pounds 
x Value Value 

Gross Bromine Gross Bromine 

weight content weight content 
Elemental bromine 2, 157,820 | 2, 157, 820 $370,336 | 2,657,355 | 2, 657, 355 $423, 353 
Sodium bromid 1, 203, 398 938, 650 242, 758 1, 796, 557 1, 401, 315 339, 579 
Potassium bromide. .......... 3, 152, 080 2, 111, 894 626, 255 2, 596, 680 1, 739, 776 512, 056 
Ammonium bromide 482, 749 305, 854 108, 930 541, 926 444, 379 119, 443 
Other bromides, including 

ethylene dibromide. ........ 87, 484, 382 | 74, 105, 639 | 13, 438, 950 | 43, 353, 081 | 36, 540, 502 7, 166, 003 


94, 480, 429 | 79, 709, 857 | 14,796, 229 | 50, 945, 509 | 42, 783, 327 | 8, 560, 434 


A striking 5 was the transfer of the Ethyl-Dow plant 
at Wilmington, N. C., to Freeport, Tex., thus enlarging the facilities 
at the latter locality. The Wilmington plant was the original bro- 
mine-from-sea-water plant, erected in 1933 and had been the largest 
individual producer, by far, since that time. 

The Dow Chemical Co., Midland, Mich., second-largest producer, 
recovered bromine from Michigan well brines as a byproduct of mag- 
nesium and calcium chlorides. American Potash & Chemical Corp.. 
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Trona, Calif., recovered bromine from Searles Lake, and Westvaco 
Chlorine Products Corp. Newark, Calif., from sea-water bitterns. 
The following won bromine from well brines: Great Lakes Chemical 
Corp., Filer City, Mich. ; Michigan Chemical Corp., St. Louis, Mich. 
Morton Salt Co., Manistee, Mich. Rademaker Chemical Corp., East- 
v Mich. ; and Westvaco Chlorine Products Corp., South Charleston, 


. Va. 

According to Oil, Paint and Drug Reporter, potassium and sodium 
bromides, U. S. P., granular, 500-pound barrels, works, were quoted 
at 25 cents a pound in 1946, the same as in 1945. 


IODINE 


Receipts of foreign iodine (all from Chile) rebounded sharply from 
the abnormally low levels of 1945, although large stocks were still held 
in the Staten Island warehouse of the sole importer, Chile Nitrate 
Sales Corp. The two domestic producers, Dow Chemical Co. and 
Deepwater Chemical Co., Ltd., continued their recovery of iodine 
from oil-well waste brines near Long Beach, Calif., and supplied a sub- 
stantial fraction of the United States market. The latest year for 
which data on domestic production may be published is 1937, when 
299,286 pounds valued at $242,422 were produced. Subsequent output 
has been considerably higher. 

The United States Pharmacopoeia in 1946 changed the iodine con- 
tent of tincture of iodine from 7 percent to 2. The new concentration 
is said to be just as effective and will be less likely to damage skin 
tissue. Iodine is also used (in the form of iodides) in photographic 
emulsions, in organic syntheses, and in salt and other foodstuffs to 
prevent goiter. In the latter connection a bill (H. R. 2717) was intro- 
duced in Congress in 1946 to amend section 301 of the Food, Drug, 
and Cosmetic act, so as to require a specified iodide content (80 to 160 
parts per million) in table le moving in interstate commerce. 


Crude iodine imported for consumption in the United States, 1949-46 


Year Pounds . Value Year Pounds Value 
LOPD i rr 951, 243 $1, 051, 432 [19485858 220, 526 232, 070 
E E le 2, 744, 930 3, 041, 609 || 194 886, 578 976, 190 
EI EE , 204, 1, 321, 274 


The Bureau of the Census reported production of resublimed iodine 
(from both domestic and imported crude iodine) as follows: 1943, 
770,000 pounds; 1944, 612,000; and first 9 months of 1945, 497,000. 
A figure for the complete year 1945 is not available, as the canvass was 
discontinued in the fourth quarter. 

The price of crude iodine was frozen by the Office of Price Admin- 
istration during most of 1946 at $1.2814 per pound in 150-pound kegs; 
but after the price ceiling was removed in the general decontrolling 
order of November 12, effective November 10, the price soon rose to 
$1.4214 a pound. Resublimed iodine in 5-pound bottles sold at $2 to 
$2.10 a pound during the year, the same as in 1945. 


793065—48——_48 
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SODIUM COMPOUNDS 


Sodium Carbonate.—The world-wide shortage of soda ash spurred 
the four California producers of natural sodium carbonates to a new 
record, with 215,625 short tons, 11 percent over 1945, the previous 
record year. The soda-ash demand from west coast glass and cleanser 
industries was greater than producers could supply and reflected the 
extremely tight situation that prevailed over the whole country. 
Some glassmakers even changed their batch formulas, substituting 
borax and salt cake for soda ash, in an attempt to relieve the pinch. 
An official of the Solvay Sales Co. stated that the present soda-ash 
capacity in the United States was 4,500,000 short tons annually, 42 
percent greater than in 1940. Of this quantity, 3,200,000 tons were 
available for sale, the remainder being converted. to caustic soda out- 
put. It was estimated that present expansion programs would increase 
soda-ash capacity 500,000 tons by 1948. The official said * that the 
alkali situation was unusually feverish because more soda ash was 
being taken for such things as glass containers and aluminum than in 
1939; and alkalies generally are entering the newer products like 
synthetic rubber, acrylic resin, insecticides, and pharmaceuticals as 
well as the older standard items. Both producers and consumers 
expect the deficit to vanish by 1948. 

he following firms reported production of natural sodium carbon- 
ates in 1946: American Potash & Chemical Corp., Trona, Calif.; Nat- 
ural Soda Products Co., 506 Central Tower Bldg., San Francisco 3, 
Calif., plant at Keeler; Pittsburgh Plate Glass Co., Columbia Chemi- 
cal Division, Bartlett, Calif.; and West End Chemical Co., 608 Latham 
Square Building, Oakland 12, Calif., plant at Westend. 

The American Potash & Chemical Corp. announced plans to expand 
its soda-ash unit at Searles Lake by 60,000 tons SC an increase 
of 75 percent). The Natural Soda Products Co., subsidiary of the 
Wyandotte Chemical Co., working the brines of Owens Lake, intends 
to double its soda-ash capacity. The Kaiser interests also announced 
their intention of building a soda-ash plant on Owens Lake to supply 
indirectly the Kaiser (Permanente Metals Corp.) alumina plant at 
Baton Rouge, La. It is reported that the Kaiser organization has 
made a contract with the State of California for a 20-year lease for the 
extraction of 100,000 tons of soda ash per year from Owens Lake 
brines and will supply west coast customers of an eastern soda-ash 
oe which will in turn supply the Baton Rouge plant.? The 

estvaco Chlorine Products Corp., 405 Lexington Avenue, New York, 
N. Y., went ahead with the erection of a $3,000,000 plant to utilize large 
strata of trona at Green River, Wyo. It was reported that trona 
E would be offered to the trade in 1947 and soda ash in 1948. 

rilling cores have indicated an unusually pure material.” 

Production data for sodium carbonate produced by the ammonia- 
soda process (as distinguished from Sr EE for the last 5 years, 
according to the Bureau of the Census, are: 1942, 3,788,583 short tons: 


—. “Chemical and Engineering News, vol. 25, No. 17, Mar. 24, 1947, p. 884. 
n New York Times, American Potash to Widen Output, Nov. 27, 1946, p. L-85. 
13 Iron Age, vol. 159 No. 4, Jan. 23, 1947, p. 84. 
* Mining Congress Journal, vol. 82, No. 7, July 1946, p. 70. 
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1943, 4,407,600; 1944, 4,538,398; 1945, 4,375,017; and 1946, 4,284,231 
tons. 

The price of soda ash, light, calcined, bags, carlots, works, was quoted 
at $1.20 a hundredweight in 1946, according to Oil, Paint, and Drug 
Reporter. The 1945 price was $1.05 to $1.18. 

Sodium Sulfate.—Natural sodium sulfate also enjoyed a record year, 
with sales reaching the unpredecented high of 198,781 short tons. The 
salt is used principally in the manufacture of kraft paper and glass, in 
stock feeds, as a flux in metallurgy, and wherever possible as a substi-' 
tute for scarcer soda ash. Substantial quantities were required in 
1946 in a comparatively new use—soapless detergents. 


Natural sodium sulfates and sodium carbonates sold or used by producers in the 
United States, 1942-46 


Sodium sulfates ! Sodium carbonates 3 
Year A Ao _ A ---- <s — — 

Short tons Value Short tons Value 
MA EE 169, 870 | $1, 669, 983 150, 619 $2, 145, 289 
lbb ⁵ ſ ⁵ð V0 es 8 160, 622 1, 553, 549 165, 993 2, 544, 086 
ü on k at S 168, 923 1, 577, 982 184, 826 2, 869, 243 
EE EE 178, 196 1, 525, 159 194, 045 3, 034, 118 
1046 ⁰¹ſ coc swat E 198, 781 1, 695, 413 215, 625 3, 427, 086 


! Tonnage figures for sulfates include Glauber’s salt converted to 100 percent NaSO; basis. Figures for 
1942 include some burkeite. 
3 Soda ash and trona. 


The following firms reported production of natural sodium sulfates: 
American Potash & Chemical Corp., Trona, Calif.; Arizona Chemical 
Co., 30 Rockefeller Plaza, New York 20, N. Y., plant at Brownfield, 
Tex.; Dale Chemical Co., 4031 Goodwin Ave., Los Angeles 26, Calif., 
plant at Dale Lake, Calif.; Iowa Soda Products Co., Council Bluffs, 
Iowa, plant at Rawlins, Wyo.; Ozark-Mahoning Co., Chemical Divi- 
sion, PO. Box 449, Tulsa 1, Okla., plant at Monahans, Tex.; and Wm. 
E. Pratt, P. O. Box 738, Casper, Wyo. 


Production of sodium sulfate in the United States, 1941—46, in short tons 
U. S. Bureau of the Census! 


EE E 
salt (100 o rous, re- 
Salt cake e 
Year yercent fined (ICO Total 
ways Ou (crude) ! percent 
10H40)! Nno4504) 
IE iso o Sons Dee eee i »—i½ͥͥ ⁰ꝛm OLD ME EL 164, 067 531, 4&8 56, 022 752, 477 
EA ME A A EE SE 199, 062 570, 869 71,784 842, 615 
E GE EE 212, 067 564, 941 76, 608 853, 616 
A EE 221, 200 564, S89 69, 907 866, 086 
7177 p . 200, 7x2 543, 371 91, 340 835, 493 
¡EA Wm ³ ĩͤ . AAA 107, 153 527, 746 122, 573 817, 472 


Includes natural sodium sulfate as shown in preceding table. 
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Estimated consumption of sodium carbonate in the United States, 1942-46, by 
industries, in short tons 


(Chemical Engineering) 


E 
E 
E 


—— e 


Cit ³ꝛ˙Ü www RA 1,100,000 | 1,200,000 | 1,290,000 | 1,320,000 1, 400, 000 
e EE 165, 000 150, 000 162, 000 , 000 , 000 
Caustic and bicarbonate................... 960, 000 | 1,010,000 | 1,033,000 | 1,114, 000 1, 128, 000 
ther chemicals 840, 000 950, 000 | 1,025, 000 , 000 910, 000 
and modified sodas 80, 000 85, 000 100, 000 110, 000 125, 000 

Pulp and paper 145, 000 155, 000 170, 000 175, 000 190, 000 
Water softeners......-...-...-...---------- 80, 000 95, 000 110, 000 100, 000 90, 000 
Petroleum refining. ....................... 18, 000 20, 000 22, 000 24, 000 20, 000 
tee EN 56, 000 58, 000 61, 000 68, 000 77, 000 
Nonferrous metallurgy - ................... 260, 000 450, 000 320, 000 200, 000 140, 000 
err. 370, 000 { 79, 000 70, 000 68, 000 
Miscellaneous. ..........................--. 320, 000 290, 000 222, 000 
4, 692,000 | 4, 581, 000 4, 490, 000 


Domestic salt cake was quoted at $15 a short ton, bulk, works; 
anhydrous sodium sulfate at $1.70 per hundredweight, works; and 
Glauber’s salt at $1.05 to $1.45 per hundredweight in 1946, according 
to Oil, Paint and Drug Reporter. Natural salt cake generally sells 
at prices somewhat lower than list quotations. 


Sodium sulfate imported for consumption in the United States, 1942—46 


Crude (salt cake) Ber rity lau- Anhydrous Total 


pad Value Sort Value piss, Value 


ns 


— — — —— — — — . —ñäß — —ñ— eu | ere 


S Oe 93,683 | $1,324,907 
797 


32, 
/ Eee am | Hi eaae a e 31, 305 446, 935 
E A quss csse [opcs 20, 293 289, 940 
22, 446 


Sodium Metal.—Sodium metal is produced by only two firms, Ethyl 
Corp., 405 Lexington Avenue, New York, N. Y., plant at Baton Rouge, 
La., and E. I. du Pont de Nemours & Co., Inc., Wilmington, Dal. 
plant at Niagara Falls, N. Y.; therefore production data cannot be 
published. The former firm uses its output almost exclusively in the 
manufacture of tetraethyl lead—the gasoline antiknock—and the 
latter sells its production for a wide variety of uses, mainly chemical. 
A nonconfidential unpublished list supplied by the Civilian Pro- 
duction Administration for a sample war year names the following 
uses in order of importance: Tetraethyl lead, sodium cyanide, sodium 
peroxide, *Lorol" (& compound used in making synthetic rubber), 
drugs and pharmaceuticals, refining metals, and miscellaneous, which 
includes (not necessarily in order of volume) removal of antimony and 
arsenic from lead-tin alloys, increasing wetting power of molten 
metals for hot dip coatings, as a heat-transfer medium in the range 
400° to 800° C., and in descaling steel. 
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The price of sodium metal in 1946 was 15 cents a pound in blocks, 
carlots, works, the same as in 1945. 

Some interesting facts concerning the German sodium-metal in- 
dustry were published by the Office of Military Government.* By 
April 1, 1944, the plant of the I. G. Farbenindustrie at Gersthofen was 
producing 650 metric tons of sodium monthly, using the Castner 

rocess, and the Degussa plant at Knapsack, using the more efficient 

owns process, was also making 650 tons a month. Stocks on that 
date were 2,000 tons. As in the United States, the main use of sodium 
was in making a lead-sodium alloy, which in turn was reacted with 
ethyl chloride to produce tetraethyl lead and waste sodium chloride. 
The first-named paper outlines German research directed at methods 
to 5 a lead-sodium alloy directly, without having to make pure 
sodium first. Some promising solutions to the problem were devel- 
oped, but the country was invaded before research advanced beyond 
the pilot- plant stage. The main line of experimentation involved the 
electrolysis of molten salt floating on a bath of molten lead, whereby 
a lead-sodium alloy formed within the lead cathode and recoverable 
chlorine was given off at the anode. 


BORATES 


Boron minerals production set a new historical record in 1946, sur- 
passing 1937, the previous record year, by 7 percent (B,O, basis). 


Salient statistics of the boron-mineral industry in the United States, 1942-46 


1942 1943 1944 1945 1946 
Sold or used by producers: ! 
Short tons: 
Gross weight._.._..........-...--- 226, 723 256, 633 277, 586 325, 935 430, 689 
B103 content 77,600 87, 600 91, 700 104, 600 129, 800 
n Mon Ehe EE eee $5, 733, G48 | $6, 401, 507 | $6,579, 587 | $7, 635,365 | $9, 575, 866 
ts for consumption (refined): 
Pounds a ada : STA E 7 de A A A EE 1,344 100, 567 
lll ⁰ A $491 $4, 077 
Exports: 
Short tons 36, 512 27,118 32, 759 43,577 53, 303 
lll ios $1, 562, 794 | $1,350,834 | $1,601,014 $2, 064, 065 $2, 644, 760 
Apparent consumption: ? 
Short tous 190, 181 229, 515 244, 827 282, 350 377, 436 


1 Borax, anhydrous sodium tetraborate, kernite, boric acid, and colemanite. 
3 Also 525 pounds of crude valued at $7 in 1943. 
3 Quantity sold or used by producers plus imports minus exports. 


In 1946 the following firms reported production of boron minerals: 
American Potash & Chemical orp Trona, Calif., on Searles Lake; 
Pacific Coast Borax Co., 510 West Sixth Street, Los Angeles 14, Calif., 
mine at Boron; Pittsburgh Plate Glass Co., Columbia Chemical Divi- 
sion, Bartlett, Calif.; United States Borax Co., 510 West 6th Street, 
Los Angeles 14, Calif., mine near Shoshone; West End Chemical Co., 


14 Schermack, León, Sodium in Germany and the Relations between I. G. and Degussa 
(English translation): Field Information Agency Technical (FIAT) Final Rept. 830, 
` , , 1 rhe m 
ler Winlam C., Metallic Sodium from Sodium Amalgam at Gersthofen : Field 
Information Agency Technical (FIAT) Final Rept. 819, v 8 Cells: rida tors 
Gardiner, William C., Degussa Sodium Production Using 1 elis : 
tion Agency Technical (FIAT) Final Rept. 820. June 20. 104 pp. 
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608 Latham Square Building, Oakland 12, Calif., plant at Westend, 
on Searles Lake. 

The largest producer, Pacific Coast Borax Co., reported itself unable 
to meet the demand for borax, boric acid, and rasorite, despite the in- 
creased output in 1946. Further production increases were planned 
for 1947. The firm reported greatly increased consumption of boron 
products in porcelain enamels, glass containers, and heat-resistant 
glass. Increases were also noted in demands for boron in fertilizers, 
synthetic detergents, and textiles. 

The American Potash & Chemical Corp. announced plans for build- 
ing more borax capacity in 1947-48. The increase would be 30,000 tons, 
or 30 percent over 1945 capacity.!5 

The price of technical borax, 9914 percent, granular, bulk, carlots, 
freight allowed, was raised in 1946 to $44.50-$47.50 a short ton, com- 
pared to $41.50 in 1945. 

Foreign Boron Minerals.— Production of borates in Argentina fluc- 
. tuates but has averaged about 9,000 metric tons in recent years.“ 

The single Chilean boron-producing camp, Cebollar, Province of 
Antofagasta, was reported somewhat active early in 1946. Shipments 
in 1945 were estimated at less than 500 tons compared with about 
2,500 tons in 1944. The boron occurs in dry lakes and salt sinks as 
ulexite, and the B¿0, content ranges up to 35 percent, or 45 percent 
when calcined. The high content of impurities, such as sodium 
chloride and sulfate and calcium sulfate and carbonate, prevents 
active competition with borates produced in the United States. Re- 
serves of Chilean borates have been estimated at 20,050,000 metric 
tons in the Provinces of Antofagasta, Tarapaca, and Atacama. 


158 Chemical Industries, vol. 59, No. 6, December 1946, x 1078. 
1 Bureau of Mines, Mineral Trade Notes: Vol. 23, No. 5, November 1946, p. 81. 
Bureau of Mines, Mineral Trade Notes: Vol. 23, No. 1, July 1946, pp. 27-28. 


Manganese 


By NORWOOD B. MELCHER! 


GENERAL SUMMARY 


MPORTS of manganese ore into the United States established a 
record high in 1946, while consumption declined 23 percent from 
1945 and was 29 percent less than in the peak year 1944. Domestic 

production, although high compared to the prewar level, dropped 
21 percent from 1945; and fewer shippers were active than in any year 
since 1932, when less than 20,000 tons were shipped from domestic 
mines. The Government purchasing program inaugurated in 1940 
(deliveries were begun in 1941) expanded during the war until, in the 
peak year 1943, 176 companies shipped manganese ore to Government 
stock piles. The program ended on December 31, 1945, when the 
last existing contracts were canceled. With the market restricted to 
private buyers, only 13 producers in the United States reported ship- 
ping ore to consumers during the calendar year 1946. Of these, 1 
shipped both metallurgical and miscellaneous grades, 1 shipped 
battery-grade ore, 1 chemical only, and 10 metallurgical. Ninety 
percent of the total shipments was manganese nodules shipped by the 
Anaconda Copper Mining Co. from Anaconda, Mont. Because of the 
high grade of this material, it could be shipped many miles for use 
and much was consumed in the Pittsburgh, Pa. area. This ore moved 
by rail to upper Lake ports and by steamer to Lake Erie ports. 


Salient statistics of the manganese industry in the United States, 1925-29 (aver- 
age) and 1942—46, in short tons 


1925-29 
(average) 1942 1943 1944 1945 1046 
Mangancse ore: 
Total shipments containing 35 percent 
or more Won 66. 429 190, 748 205, 173 217, 616 182, 337 143, 635 
Shipments of metallurgical ore 1 46, 919 177,966 | 195,096 | 241,170 | 174, 205 134,381 
Shipments of battery ore 19, 510 12, 577 9,973 6, 224 8, 012 1 8, 205 
Imports for consumption. ............. 672, 000 |1, 553, 024 |1, £11, 630 [1,315,677 |1, 311,346 | 1,514, 544 
Ferro-alloys: 
Production of ferromanganese......... 343,123 | 661,338 | 702,484 | 702,632 | 619,760 491, 973 
Imports of ferromanganese 17. 4 56, 661 11, 635 990 3, 308 27, 604 25, 908 
Production of spiegeleisen............. 106,919 | 186,026 | 140,036 | 165,530 | 139,039 111, 696 
Imports of spiegeleisen .......... 8,174 1, 990 3, 254 3, 761 3, 146 300 
Exports of spiegeleisen and ferroman- 
PANGS. ee 4,221 7,223 12, 824 802 3, 209 10, 464 


1 Includes small quantity of miscellaneous ore. 

3 Imports for consumption. 

3 Manganese content. 

$ Includes small quantity of other manganese alloys. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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FIGURE 1.—Imports and domestic production (mine shipments) of manganese ore, 1900-46. Statistics on 
imports shown in the graph represent general imports for 1900-33, Imports for consumption adjusted for 
changes in bonded warehouse stocks for 1934-39, and general imports for 1940-46. 


The domestic output of manganese ore, as measured by shipments 
from mines, totaled 143,635 short tons in 1946 compared with 182,337 
tons in 1945. The value of manganeso ore shipped in 1946 totaled 
$4,811,068 ($33.50 per short ton) compared with $7,320,309 ($40.15 
per short ton) in 1945. The reduction in average value of domestic 
shipments was a result of competition with imported ore, which was 
received at lower rates owing to elimination of war-risk insurance and 
accompanying lower freight rates; the import duty on forcign manga- 
nese ore remained unchanged. Only 7 States contributed to the 
total shipments in 1946 compared with 11 in 1945 and 13 in 1944. 
Shipments of ferruginous manganese ore (10 to 35 percent manganese) 
amounted to 100,489 tons and shipments of manganiferous iron ore 
(5 to 10 percent manganese) were 1,070,694 tons compared with 
114,327 tons and 1,408,527 tons, respectively, in 1945. 

The rate of receipts of foreign manganese ore in 1946 reached an 
all-time high, and 1,749,223 short tons of ore were imported. The 
largest ge e during the year was India, which increased its ship- 
ments to this country from 199,122 tons in 1945 to 371,753 tons in 
1946. This increase was largely the result of improved shipping 
conditions to ports of embarkation. A critical shortage of railroad 
cars considerably retarded shipments from Indian mines during 1943. 
Shipments from Gold Coast and U. S. S. R. expanded during 1946 
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and receipts from Union of South Africa more than doubled. Notable 
among the countries that decreased their shipments to the United 
States was Cuba, from which receipts were only about one-half of 
the 1945 total. This decrease resulted from ba depletion of 
reserves in that country during the war; and, unless new deposits are 
discovered, Cuba is destined to be only & minor supplier of manganese 
ore for United States consumption in the future. Chile, which was 
& negligible supplier of ore to the United States until recently, shipped 
149,564 tons of ore during 1946 compared with 91,334 tons in 1945 
and 4,289 tons in 1944. 

Stocks of manganese ore held by the Office of Metals Reserve 
declined steadily throughout 1946. Adjusting the data reported by 
that agency to include an average of 4 percent moisture, 1,234,802 
short tons were on hand at the end of the first quarter of 1946. At 
the end of the year this figure had been reduced to 1,095,427 tons. 

During 1946 the Government again became a potential buyer of 
manganese ore when, under Public Law 663, signed by the President 
on August 8, 1946, Congress provided an initial appropriation of 
$100,000,000 for purchasing strategic and critical commodities. The 
Strategic and Critical Materials Division of the Procurement Division 
(Bureau of Federal Supply, after January 1, 1947) of the Treasury 
Department, under the direction of the Secretaries of War and Navy, 
was authorized under Public Law 520 (signed July 23, 1946) to make 
purchases for the stock-piling program. 'The Army and Navy 
Munitions Board announced a plan to complete the program within 
5 years at a total cost of $2,100,000,000.2 No statistical data have 
been published regarding tonnages secured or expenditures made 
under the stock-piling program. 

Investigations of domestic manganese ore deposits and the utiliza- 
tion of domestic manganese have recently been made public.“ 

Naylor * studied the specific heats of manganese-copper alloys, and 
Kelley and others® studied the thermodynamic properties of man- 
ganese. 


t Niergarth, O. O., Minerals Raw Materials for Future Security: Metals, November 1946, pp. 6-8. 

? Allen, Glenn L., Jacobs, J. H., and Hunter, J. W., Rasmussen, R. T. C., and Sillers, F., Jr., Utilization 
of Three Kids Manganese Ore in the Production of Electrolytic Manganese: Bureau of Mines Rept. of 
Investigations 3815, 1945, 78 pp. 

Rasmussen, R. T. C., Electrolytic Manganese in Stainless-Steel] Tests at Rustless Steel Corp. and Univer- 
sal-Cyclops Steel Corp.: Bureau of Mines Rept. of Investigations 3829, 1945, 35 pp. Electrolytic Manganese 
in Acid-Steel Tests at Atlas Steel Casting Co. and The Detroit Steel Casting Co.: Bureau of Mines Rept. of 
Investigations 3830, 1045, 20 pp. 

Potter, G. M., Ipsen, A. O., and Wells, R. R., Concentration of Manganese Ores from Gila, Greenlee, and 
Graham Counties, Ariz.: Bureau of Mines Rept. of Investigations 3812, 1946, 47 pp. 

Beck, William A., Exploration ofthe Piedmont Manganese Belt, McCormick County, 8. C., and Wilkes 
County, Ga.: Bureau of Mines Rept. of Investigutions 3858, 1946, 5 pp. 

Torgeson, D. R., Evans, T. E., Morning, J. L., Wessel, F. W., and Knickerbocker, R. G., Pilot-Plant 
Investigations, Matte Smelting of Chamberlain, S. Dak., Manganese Ore: Bureau of Mines Rept. of Inves- 
tigations 3917, 1946, 47 pp. 

King, W. H., Drum Mountain Manganese Projects, Juab County, Utah: Bureau of Mines Ropt. of 
Investigations 3993, 1947, 9 pp. 

Russell, Paul L., Ellis Manganese Deposit, Sierra County, N. Mex.: Bureau of Mines Rept. of Investi- 
gations 3996, 1947, 4 pp. 

Jacobs, J. H., and others, Operation of Electrolytic Manganese Pilot Plant, Boulder City, Nev.: Bureau 
of Mines Bull. 463, 1946, 165 pp. 

* Naylor, B. F., Heat Contents Above 25° C. of Seven Manganese-Copper Alloys: Bureau of Mines Rept. 
of Investigations 3835, 1946, 13 2 ' 

Kelley, K. K., Naylor, B. F., and Shomate, C. H., The Thermodynamic Properties of Manganese: 
Bureau of Mines Tech. Paper 686, 1946, 33 pp. 
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DOMESTIC PRODUCTION 


The following table shows the various types of manganiferous 
materials shipped by domestic producers from 1942 to 1946. 


Manganiferous raw materials shipped by producers in the United States, 1943-46, 
in short tons 


Metallurgical ore 


Year Manganese | Ferruginous | Manganifer- 
ore (35 per- | manganese | ous iron ore |Manganiferous 
cent M. ER ore (10 to 35 | (5to 10 per- |zinc residuum 


percent Mn)| cent Mn) 


1046_.........----- 1,070, 694 


1 A small quantity of miscellaneous ore is included with battery ore. 


Shipments of various grades of manganese-bearing ores during the 
last 5 years are given by States in the following tables. In addition 
battery and miscellaneous ores were produced intermittently in 
California, Georgia, Montana, South Carolina, Tennessee, and Vir- 

inia, and manganiferous zinc residuum was produced from New 
ersey zinc ores. 


Metallurgical manganese ore shipped from mines in the United States, 1942-48, 
by States, in short tons 


eee | ee ͤ3wꝛA—ᷣ—xññ᷑k A E ——— — — — 


—— — an. ——ä— eg — —— — e wm e e ge ee ele — 4 — e e e 


————-—--9- 


—— 2 1 Mo Elba mor “/ 114 144«ł 444 


18 202. o ese E NOME Tenn. . 2,247| 2, 5010 4188 
GS seco 4, 890] 2, 467 1,135) 1, 0560 Utah.........|] 970 91 30,.......|]....... 
Idaho S/ͤͤ’ sec lese mud NEL eun 8, 566 321 

e DEE 9 IROL AA E K 6,994) 1,424 
Mont 120, 409,130, 789/153, 665/143, 888129. 227|| W. Va.. 2,240].......|.......|-.--.. .]- .....- 
Nev......... 6,112| 10,451} 21. 7999 960| 1,066] Woo 6b 
N. Mex...... 1, 267 469 — | | — — 

% DEE Ir A tende 177, 966/195, 096/241, 170174, 295/134, 381 
O kla 31 P. MEHREREN 8 


Ferruginous manganese ore shipped from mines in the United States, 1943-46, 
by States, in short tons 


State 1942 1943 1944 1946 
Ala 6 N. Me 89, 009| 72, 967 100, 683| 85, 744| 72, 299 
7 Le A :＋¼' 498 320) —5Bl.-...--. AA E I/ E A 
ATK AAA 14,067| 8, 207 14. 755 14, 806 1, 964 Okla.........].......]..---.. 4444 „ 
Caliſ— 4,659; 3, 492] 4, 598 C .... O E ß wee ue 
Colo......... 441.......].......]  47|....... [Tenn  916| 803| 6,779| 1, 000 vos 
Q8..........| 10,514) 5,835] 2,2322 Ro; ¼ Nl]!!! cet PASO 
Ido dae AA PA PAS leeds ĩðͤ v ³¾ Abe. 18} 32, 141 7, 903 
Mass . d: 114 o oos E estre p. MEE 3, 905| 12, 208| 4,419 392 87 
Mich. .......| 34, 643/100, 092 1, 952% Wag ll 
Minn........ 88, 509 253, 77912, 766. W. Va.......] 5600 4 

ont 15, 468] 2.041 — —— — —_—|-__—— 


Ney 2, 743 6,383] 7, 492 2, 212 12, 468 268, 7641471, 5931297, 136114. 327 100, 489 
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Manganiferous iron ore shipped from mines in the United States, 1942-46, by 
States, in short tons 


45, 689 1, 680 
ns? 1. 500,451 | 1,251,275 | 1,144,787 | 1,406, 847 1,070, 694 


LE e | cen | ees | OE 


1, 500,613 | 1,251,275 | 1,190,476 | 1,408, 527 1, 070, 694 


MINING BY STATES 


Arkansas.—M anganese ore was shipped from Arkansas during 1946 
from the Aydelotte mine by the Arkansas Manganese Co., the Southern 
Hill m R. B. Potashnick, the Polk Southard mine by the Polk 
Southard Mining Co., and C. C. Sims. Shipments totaled 1,101 short 
tons averaging 42 percent manganese. Ferruginous ore averaging 
23 percent manganese was shipped by the Walter H. Denison 
Manganese & Contracting Co. and the Arkansas Manganese Co. 

Michigan.— A total of 1,952 tons of ferruginous ore, containing 
(natural) 13.04 percent manganese, was shipped from Michigan. This 
shipment was made by the Oliver Iron Mining Co. from the Geneva 
mine on the Gogebic range. 

Minnesota.— All of the manganiferous ore shipped from Minnesota 
during 1946 came from the Cuyuna range in Crow Wing County. 
Shipments totaled 1,070,694 tons, containing 6.31 percent Mn. 

Montana.—The Anaconda Copper Mining Co. shipped 96 percent 
of the domestic metallurgical ore and 90 percent of the total domestic 
ore during 1946. All of the manganese-bearing material shipped by 
this company, except a very small tonnage of miscellaneous ore, was 
nodules from the Anaconda Reduction Works, Anaconda, Mont., 
averaging (natural) 60.28 percent Mn. The ore for nodulization 
(after concentration and calcining) came from the Emma and Travona 
mines at Butte. This ore (rhodochrosite) averaged approximately 20 

ercent Mn. All of the battery-grade ore produced in the United 

tates during the year came from Montana and was produced by the 
Trout Mining Division of the American Machine & Metals, Inc., and 
the Taylor-Knapp Co., both in the Philipsburg district. Materials 
shipped from Montana during the year for battery use averaged 
(natural) about 67 percent MnO,. 

Nevada.—Manganese ore averaging (natural) 42 percent Mn was 
shipped by the Manganese Mining Co., from the Manganese Mining 
Co. mine, in White Pine County, Nev., during 1946. This ore was 
shipped to blast furnaces in the Birmingham, Alabama, district for 
consumption. Ferruginous ore averaging (dry) 29.91 percent Mn was 
shipped by the Charleston Hill National Mines Co., Golconda, Nev., 
aad ore averaging (dry) 15.94 percent Mn was shipped from the 
Black Rock mine in Lander County by Western Alloys, Inc. All of 
the ferruginous ore was shipped to blast furnaces in Utah. 

New Mexico.—The United Mining & Milling Co. shipped ore from 
its mill at Socorro, N. Mex., averaging (natural) 44 percent manga- 
nese during 1946. The Luck Mining & Construction Co. 1 ore 
from the Boston Hill mine, Grant County, to the Colorado Fuel & 
Iron Co., Pueblo, Colo. This ore averaged (natural) 12 percent Mn. 
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South Carolina.—A small shipment of ore averaging 35 percent 
ue (mms was made from the Dorn mine in McCormick County by 
the Ábernathy & Kahaya Co. 

Utah.—All of the ore produced in Utah during 1946 was shipped 
by the Ward Leasing Co. from the Black Boy mine in Jaub County. 
It averaged 27 percent manganese. 

Virginia.—The Dominion Manganese Corp. shipped concentrates 
from the Old Dominion mine in Augusta County during 1946; all of 
the ore was used for chemical purposes. Metallurgical ore averaging 
(natural) 39 percent manganese was shipped by the Miller Manganese 
Mining Co. from the Miller mine in Bland County. A small quantity of 
chemical] ore averaging (natural) 34.04 percent manganese was shipped 
by George W. eatley from the Pkin mine in Augusta County. 


Washington.—Hausmanite ore averaging (natural) 47.6 percent - 


manganese was shipped by the Manganese Division of the Sunshine 
Mining Co. from the Crescent mine in Clallam County during 1946. 


IMPORTS OF MANGANESE ORE 


Imports of battery-grade ore totaled 92,758 short tons in 1946. 
Of this quantity 47,990 tons came from Gold Coast, 36,919 tons from 
U. S. S. R., 6,709 tons from India, 1,028 tons from Mexico, and 112 
tons from Chile. The ore averaged 54.55 percent Mn or 86.29 
percent MnO,. Imports for consumption of battery ore amounted 
to 85,595 tons, of which 43,056 tons came from Gold Coast, 36,919 
tons from U. S. S. R., 4,480 tons from India, 1,028 tons from Mexico, 
and 112 tons from Chile. The value of these receipts totaled $1,869,- 
778, or $21.84 per short ton, f. o. b. foreign ports. There were no 
reported entries or imports for consumption of ore containing less 
than 35 percent manganese in 1946, although 257 tons of ferruginous 
manganese ore and 5,854 tons of manganiferous iron ore (both from 
Mexico) were used during the year. 


Manganese ore (35 percent or more Mn) imported into the United States, 1945—46, 
by countries 


General imports ! 
Bhort tons 


Imports for consumption 3 


Short tons 
Coun — — ͤ —ä —k d ͤ (tͤ — — 
SS Gross weight Mn content Gross weight Mn content 


1945 1946 1945 1946 1945 1946 
282, 086 160, 171/119, 500| 66, 386) 242,275; 86, 015/115, 916 vite $3, 185, 930|$1, 122, 840 
Canada..........|....-... KE S ) wa AA NEL EE 7 
91, 334] 149, 564 42, 699 68. 066 91,334] 143, 498 42, 699 65, 222) 2, 553, 691 4, 491, 443 


Cuba 293, 572 158, 734/140, 325 77, 400 293, 572] 158, 734 140, 325 77, 469 8, 448, 860 3, 868, 372 
French Morocco ls raus C) 3 Oo EE 44 
French West Af- 

n A ëng — O A E, ot Rue FCC 
Gold Coast 273, 479 351, 6330141, 809177, 942 208, 700 279, 653 108, 747/144, 275, 2, 013, 761 3, 091, 369 
India and De- 

ndencies..... 199, 122| 371, 753| 99, 589/185, 548} 210, 493| 321, 280/103, 586/160, 958| 2, 354, 018] 3, 847, 384 

exico........... 46, 377 30, 701] 20, 633, 13, 980 51, 646 39, 760| 22, 240| 18, 570| 1, 154, 300| 1, 004, 014 

Union of South 
rica 124, 630| 281,861! 57, 4480133, Sen 61, 981] 243, 666] 29, 544/113, 037| 1, 098, 460| 3, 988, 310 
. 8. R.. 151, 345) 241, 920, 70, 802 121, 753 151, 345 241, 920 70, 802 121, 753) 4,923, 655) 8, 243, 077 


—— | — | 6ñ—6ä——— —e—ê— | — | — — — — — 


1.461.945 1,749,223 692, 810,846, 166|1, 311, 346,1, 514, 544/633, 859/740, 277/25, 732, 675,29, 657, 623 


1 opes ore recelved in the United States during year; part went into consumption, and remainder 
entered bonded warehouses, 
3 Comprises receipts during year for consumption and ore withdrawn from bonded warehouses during 


year (irrespective of time of importation). 
3 Less than 1 ton. 


y) 
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CONSUMPTION AND STOCKS OF MANGANIFEROUS RAW 
MATERIALS 


The consumption of manganese ore in 1946 decreased 23 percent 
from the total of 1,485,859 tons used in 1945. In 1946, 92 percent 
was of foreign origin compared with 90 percent in 1945. Industrial 
stocks of manganese ore on hand December 31, 1946, increased 71 
percent over the 1945 total of 508,063 tons. The increase was due to 
the resumption of private purchases during 1946, whereas in previous 
years most ore was imported by the Government into stock pile and 
released to industry as necessity demanded. 

The following table shows the actual tonnage of manganese ore 
(containing 35 percent or more manganese natural) and manganese 
alloys SE during 1945 and 1946, by type of consumer, and 
stocks at the end of the year. 


Consumption of manganese ore and manganese alloys in the United States, 
1945-46, and stocks Dec. 31, 1946, gross weight in short tons 


Consumed In stock Dec. 31, 1946 : 
At plant, 


bonded | warehouses 


Manufacturers of manganese alloys and manganese 


XL e 
anganese ore: 
Domestio. A A A Er 135, 175 80,503 | 82,620 |............ 
Foreign: ou EE 1, 241, 321 972, 767 719, 720 334, 800 
Total manganese ore. 1, 376, 496 | 1,053, 270 802, 340 334, 800 
o EE, len econ VE 42, 279 29, 316 
Sill ⁰ | ĩ seer e ses 5, 98 „ 
TL ess dene 6 ; (3) 
Manganese briquets. 2. eerste chee ⅛ð m ) 8 
Manufacturers of steel ingots and steel castings: 3 
Manganese ore: 
Ra A 2, 090 OB LPS 
F ³ðVw wk dt ost od 1, 679 785 EE 
Total manganese ore, 3, 769 8 
Ferromanganese: = 
M Heb eron EE 453, 158 85,975 |...........- 
edium-carbon...................-.--------------- 
Lowsatbon v8 17, 858 „„ 
Total ferromanganese.. ............. .........- SS 471,016 89, 901 |............ 
S 7 k et ME 90, 389 2, 6911 
Silicomanganesse eee wee eee 47, 155 9,063 |............ 
Manufacturers of steel castings: * 
Manganese ore: 
RTE 274 „ 
Fl ³Ü·üo¹ Ao A y 431 48 cscs 
Total manganese oremded ll .s 705 52A |............ 
Ferromanganese: 
4 EN car DOn ES 21, 780 o 
edlum-carbon. 2-22 eee 
)) 8 918 454 Y 
Total ferromanganese. -.....--------------------- 22, 698 7,443 |............ 
een EE 8 7. 751 2 097 ¿3 ERA 
Bilicomanganese. ..... A cuan [rau 8 6, 999 2, 10 
Manufacturers of pig iron: 
Manganese ore: 
FFC ten A . . AE 516 |. scwcd : 
TEE 10, 059 12, 465 |............ 
Total manganese ore 10, 059 12,981 |............ 


See footnotes at end of table. 
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Consumption of manganese ore and manganese alloys in the United States, 
1945—46, and stocks Dec. 31, 1946, gross weight in short tons—Continued 


Consumed In stock Dec. 81, 1946 ! 


Manufacturers of miscellaneous producta: 
Ferromanganese: 
High-carbon. een eee 
Medium-carbon...................................- 
Low- rboůuunununnnnn c eese 
Total ferromanganese... ...........--...--------- 
TE x 
RBUlleomaugsuege 2c lec Lees eee 
ast 8 
Manufacturers of dry cells 
Manganese ore: 
Domestic........................--. eee eee 
CTT EH 
Total manganese ore 
Manufacturers of chemicals 
Manganese ore: 
Domestic. .........................-.... l.l lll... 74 5, 096 
g dC CN 16, 187 
Total manganese ore). 21, 283 
Grand total: Se a rcr CREUSE 
Manganese ore: 
Domestic.. conoce ib ¶ 96, 400 
%§«öôé’ CN EN 1, 040, 227 
Total manganese ore...........................-- è 1, 136, 687 
Ferromanganese: VTEC 
High- carbon 481, 300 
Mod VVV 19, 960 
Total ferromanganese.. .........................- 501, 260 
Bplegelelsen eee SH 112, 700 
Silioomanga ness 64, 901 
Manganese briquetss LL LL LL LL... 4, 834 
1 Excluding Government stocks. 


2 Included under Manufacturers of miscellaneous products.” 
3 Includes only that part of castings made by companies that also produce steel ingots. 
4 Excludes companies that produce both steel castings and steel ingots. 
$ The greater part of the consumption of ore was used in the manufacture of ferromanganese and silico- 
rip hn Combining consumption of ore with that of ferromanganese and silicomanganese would result 
uplication. 


The following table shows ores available for consumption in the 
United States in 1946, without adjustment for changes in consumer or 
Government stocks. 


Indicated consumption of manganiferous raw materials in the United States, in 


Ore and residuum 
Ore containing 35 per- : Ore con 5 to 
cent or more Mn rents oe to 35 10 1 


Mn Mn Mn 
Short tons | content | Short tons | content Short tons | content 

(percent) (percent) (percent) 
Domestic shipments...........- 143, 635 58.5 306, 275 14.8 | 1,070,694 6.3 

Imports for consumption 1, 514, 544 48.9 1 257 34.8 1 5, 854 (3) 

Total available for con- 
sumption..............- 1, 658, 179 49. 7 306, 532 14.8 | 1,076, 548 6.3 
! Estimated from consumption. 
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METALLURGIC INDUSTRY 


The use of manganese per short ton of steel produced dropped from 
13.6 pounds in 1945 to 12.7 pounds in 1946 as a result of a decline in 
manganese steel production to virtually one-third of the 1945 level. 
Of the manganese used in steel during 1946, 11.1 pounds was in the 
form of ferromanganese, 0.5 pound as spiegeleisen, 1.0 pound as sili- 
comanganese, and 0.1 pound as manganese ore used directly. -In 
1945 the consumption of manganese contained in ferromanganese, 
spiegeleisen, silicomanganese and manganese ore amounted to 12.0 
pounds, 0.6 pound, 0.9 pound, and 0.1 pound, respectively per ton of 
steel. These data apply to consumption of manganese in the manu- 
facture of steel ingots and that part of steel castings manufactured 
by companies that also produce steel ingots. 

Electrolytic Manganese.— The Electro-Manganese Corp., Knoxville, 
Tenn., produced 2,120,943 pounds of electrolytic manganese, all 
from foreign ores, during 1946. "This metal was used for a variety of 
purposes, ferrous and nonferrous. The Bureau of Mines at Boulder 
City, Nev., in furthering its research on the production and use of 
electrolytic manganese, produced 127,614 pounds during the year. 
The ore used in this operation was low-grade, averaging about 20 per- 
cent manganese, most of which came from the Three Kids mine, Clark 
County, Nev. Smaller quantities of ore from Chamberlain, S. Dak., 
Ladd mine, near Tracy, Calif., and Office of Metals Reserve stock- 

ile ore containing material from Arizona, Arkansas, Montana, and 
New Mexico, were used successfully. This operation was discon- 
tinued May 29, 1946, and the plant was put in stand-by condition. 
Previous to 1946, 1,370,606 pounds of metallic manganese were pro- 
duced at Boulder City. At the close of 1946 several companies 
other than Electro-Manganese Corp. had indicated an interest in the 
production of electrolytic manganese, but none of these was in com- 
mercial production. 

Ferromanganese.—The domestic output of ferromanganese de- 
creased 21 percent from 1945 and totaled 491,973 short tons. This 
alloy was KE at the following plants during the year: Beth- 
lehem Steel Co., Johnstown, Pa.; Electro-Metallurgical Co., Alloy, 
W. Va., andi Niagara Falls, N. V.; E. J. Lavino & Co., Reusens, Va., 
and Sheridan, Pa.; The Pittsburgh Metallurgical Co., Charleston, 
S. C.; Sloss-Sheffield Steel & Iron Co., North Birmingham, Ala.; 
Tennessee Products Corp., Rockwood, Tenn.; Tennessee Coal, Iron 
& Railroad Co., Ensley, Ala.; and Carnegie-Illinois Steel Corp., 
Clairton and Etna, Pa. Of the 963,760 short tons of manganese ore 
used in the production of ferromanganese during 1946, 8 percent was 
of domestic origin compared with 10 percent in 1945. However, on 
a basis of the relative manganese content of foreign and domestic ore, 
10 percent was made from domestic ore in 1946 compared with 12 
percent in 1945. The recovery of manganese from ore in making 
ferromanganese was 85.01 percent in 1946 compared with 85.62 per- 
cent in 1945 and 85.76 percent in 1944. The average value, f. o. b. 
producers’ furnaces, for ferromanganese shipped during 1946 was 
$124.25 compared with $129.28 in 1945. This decrease was made 
possible by a substantial drop in the delivered cost of manganese ore 
during 1946. 
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Ferromanganese and spiegeleisen imported into and made from domestic and 
imported ores in the United States, 1945—46, in short tons 


1945 1946 
Manganese Manganese 
Alloy content Alloy content 
Ferromanganese: 
n, ß EEN 35, 521 27, 694 32, 130 25, 908 
Domestic production 619, 760 489, 603 491, 973 387, 112 
From domestic ore III.. 74, 457 58, 820 , 956 40, 095 
From imported ore 545, 303 430, 783 441,017 347,017 
d gi WEE 655, 281 517, 297 524, 103 413, 020 
Ratio (percent) of Mn in ferromanganese of domestic ori- 
gin to total Mn in ferromanganese made and imported.|...........- III ee im 9.71 
Number of plants making ferromanganese. ........... 10 ou se E GE 
Spiegeleisen: 
eeh d DEEN 3, 146 1 629 360 172 
Domestic productionunnn 2-2022000noMMMM 139, 039 27, 446 111, 696 22, 597 
From domestic ore 139, 039 27, 446 111, 478 122. 553 
From imported ore c Lec uL | LL eee] LL 2 ee ee 1 218 144 
J))! A EE 142 185 28, 075 112, 056 22, 669 
Ratio (percent) of Mn in spiegeleisen of domestic 
origin to total Mn in spiegeloisen made and im ported 07.76 |... il 99. 50 
Number of plants making spiegeleisen.. ............... d BERE VVV 
Total available supply of metallic manganese in ferro- 
manganese and spiegeleisen. ................. LLL LL ]|....---....- 545,372 435, 689 
Per cent of available supply of manganese in— 
Ferromanganese and spiegeleisen imported. ..........]............ „„ 5. 96 
Ferromanganese made from im ported ore 78. 9999 79. 65 
Spiegeleisen made from imported oro eee . 01 
Ferromanganese made from domestic ore 10. 79999 9. 20 
8plegeleisen made from domestic ore „„ 5. 18 
. and spiegeleisen made from domestic 
) ] AO ¡18-27 A ae 14. 38 
Spiegeleisen made and imported . ....................|..... LL... GAB Aces cere 5. 20 
Total open-hearth, bessemer, and electric steel 79, 701,624 |............ 06, 602, 724 |............ 
TEstimated. 


Ferromanganese produced in the United States and metalliferous materials 
consumed in its manufacture, 1942-46 


Ferromanganese produced 


Materials consumed (short tons) 


Manga- 
n ore 
used per 
Manganese con- “percent e " n Cinder, ton of 
onan scale, erroman- 
n, natural) manga- | and pur- | ganese 
niferous | chased made 
iron ores scrap (short 
Foreign | Domestic tons) 
1, 273, 596 17, 572 19, 545 4, 634 1.952 
1,181,929 | 199, 567 1, 684 |.......... 1. 967 
1, 224.878 | 130, 886 1.988989 1. 930 
1. 111,075 | 120,420 5, 364 IA 1. 987 
387, 112 80, 377 4,829 |.........- 1. 959 
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Manganese ore used in manufacture of ferromanganese in the United States. 
1942-46, by source of ore 


EE d 


Source of ore Gross Gross | tent, Gross | tent, 

weight | natu-| weight | natu- weight | natu- 
(short ral (short ral (short ral 

tons) tons) tons) | (per- 

cent) 
Domestic.......... 17, 572 199, 567 80,377| 58. 66 

Foreign 

ATriea. as 274, 450 340, 985 323, 225| 47.18 
Brazil............ 342, 633 254, 215 161,456, 40. 98 
Ging... T E OO oe ²⅛ A ͤ PEA A 8 
Chile 2,194; 47.45 
Cuba............ 165, 951| 46.53 
India — 163, 764| 48. 16 
Pe AAA , GE: RCA AA eet eee ae 
Aeren... 22, 492| 47.23 
New lll E, AAA AA E OK Te AM A ee GER 
8 Islands.] 19. 741] 46.05; 27, 233 46. 044 8. 144) 52. 000 ll 
. S. 8. R........| 64, 051] 48. 06] 3,129) 45. 1999. 296 44.59 
Undistributed.... 3 163, 519 344,005| 48.94 
1,291,168, 45. 991. 381, 496 47. 111, 355, 764| 40. 28|1, 231, 495 , 47. 23 


1 Source of ore not reported by consumer. 
2 “Orient” reported by consumer as source of ore. 


Shipments of ferromanganese in 1946 decreased 19 percent in 
quantity and 22 percent in value from 1945. "The record of shipments 
for the past 5 years follows: 


Ferromanganese shipped from furnaces in the United States, 1942-46 


Short 
Year tons Value Year Value 
A 659, 219 $82, 726, 298 || 19455. es $78, 907, 189 
JA 2 op ase 722, 658 93, 481, 580 || 1946. 01, 355, 778 
. A é 715, 059 91, 406, 229 


Imports for consumption of ferromanganese declined slightly 
from 1945, as the accompanying tables show. 


Ferromanganese imported into and exported from the United States, 1942-46 


Imports for consumption ! Exports 


Year 


Gross weight | Mn content 
(short tons) | (short tons) Value 


Gross welght 
(short tons) Value 


II ee eee 14,772 11, 635 $1, 274, 749 7, 165 $976, 923 
J anuo Re Sees 2, 302 990 160, 600 12, 510 1, 717, 888 
O ³o Ä 4, 199 3, 308 394, 641 600 101, 445 
LN 35, 521 27, 604 3, 733, 846 836 175, 526 


WONG PERAGERE 32, 130 23, 908 351,194 


! Allfrom India in 1943; all from Canada In 1942and 1944-46 except—1942: 8,319 tons (6,595 content), $620,530 
from United Kingdom; 19-H: 1,408 tons (1,076 content), $93,252 from India; 1946: 9,357 tons (7,595 content), 
$1,585,803 from Norway. 
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Spiegeleisen.— Production of spiegeleisen in 1946 decreased 20 per- 
cent from 1945; shipments decreased 27 percent in quantity and 26 
percent in value. Spiegeleisen was manufactured at the following 
plants during 1946: New Jersey Zinc Co., Palmerton, Pa.; Tennessee 
Coal, Iron & Railroad Co., Ensley, Ala.; and the Carnegie-Illinois 
Steel Corp., Duquesne, Pa. Virtually all of the spiegeleisen manu- 
factured in 1946 was made from domestic materials. However, a 
small quantity of ore (122 short tons) from Portuguese West Africa 
was used. Imports of spiegeleisen in 1946 amounted to only 360 tons, 
valued at $17,512—all from Canada. The value of spiegeleisen, 
f. o. b. domestic furnaces, was $32.99 per short ton compared with 
$32.38 in 1945. 


Spiegeleisen produced and shipped in the United States, 1942-46 


Shipped from Shipped from 

Produced furnaces Produced furnaces 
Year 5 5 beggen mee Year 7 0 — — 
tons tons 
1 value a Value 
1942.............. 186,026 | 186,163 | 35. 931, 728 [19 . 139,039 | 157,774 | $5,108,144 
LEE ce eco Qus 149, 036 150, 126 4, 827,954 LEE ees ck 111,696 114, 982 3, 793, 673 
1944. 165, 530 155, 325 4, 851, 490 


Spiegeleisen imported for consumption in the United States, 1942-46 


POI 6 de 1, 990 $05,853 || mos ee. m 3,146 $142, 883 
I ( 3, 254 140, 247 || 191... 360 17, 512 
/// 3, 761 153, 032 


Manganiferous Pig Iron.—Pig-iron blast furnaces used 16,715 tons 
of manganiferous zinc residuum and 832,975 tons of domestic ore 
containing (natural) over 5 percent manganese in 1946. Of this ore, 
none contained 35 percent or more manganese, 223,153 tons contained 
(natural) 10 to 35 percent manganese, and 609,822 tons contained 
(natural) 5 to 10 percent manganese. In addition, 15,913 tons of 
foreign ore—of which 10,059 tons contained more than 35 percent 
manganese and 5,854 tons contained 5 to 10 percent manganese— 
were used during the year. 


Foreign ferruginous manganese ore and manganiferous iron ore consumed in the 
United States, 1943-46, in short tons 


Ferruginous manganese ore Manganiferous iron ore 


1943 1944 1945 1916 1913 1944 1945 1046 
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BATTERY AND MISCELLANEOUS INDUSTRIES 


During 1946 manufacturers of dry cells in the United States used 
47,601 tons of manganese ore, of which 8,497 tons were of domestic 
origin, and 39,104 tons were imported. Chemical plants used 5,096 
tons of domestic ore and 16,187 tons of foreign ore containing (natural) 
more than 35 percent manganese. Most of this ore was used in the 
manufacture of manganese sulphate for fertilizer and in the manu- 
facture of hydroquinone. 

Manganese ore for battery use should have a high content of avail- 
able oxygen with minimum iron and be relatively free from such 
metals as arsenic, copper, nickel, and cobalt, which are electronegative 
to zinc. Chemical ore has a wide range of analyses. 


PRICES 


The elimination of price control on manganese ore, effective Novem- 
ber 10, 1946, under OPA order, had little or no effect on the price 
of manganese ore in the United States, as the sale price had previousl 
been considerably under the ceiling fixed by the Office of Price Ad. 
ministration. Prices quoted by E&MJ Metal and Mineral Markets, 
at the close of 1946, per long-ton unit, for ore containing 48 percent 
manganese, subject to premiums and penalties, ranged from 70 to 71 
cents, including duty. Chemical-grade per ton coarse to fine mini- 
mum, 80 percent MnO;, Brazilian or Cuban, $55 in carlots to $60 to 
$65 barreled; Javan or Caucasian, 85 percent minimum, $70 to $75; 
domestic 70 to 72 percent, $45 to $50 in carlots, f. o. b. mines. 

The long-ton unit upon which the price of manganese ore is based is 
1 percent of a long ton, or 22.4 pounds of contained manganese. 
Prices of chemical ore are given on & per-ton basis with & minimum 
requirement of manganese dioxide. A duty of one-half cent per pound 
of contained manganese is imposed on all ore imported except that 
from Cuba and the Philippine Islands and that purchased by the 
United States Government, which enter duty-free. 


WORLD REVIEW 


The accompanying table shows, insofar as statistics are available. 
the world production of manganese ores, 1940 to 1946, and their aver- 
age manganese content. Official statistics of the countries are used, 
supplemented by data from semiofficial and other sources. 

Chile.—On October 17, 1946, a decree was published in the Diario 
Oficial declaring that manganese ore was essential to the national 
ferromanganesc industry and that the production and sales of this 
raw material were subject to regulation. The decree was issued to 
assure an adequate supply to the domestic industry. Chile in 1946 
supplied 9 percent of the manganese ore received in the United States. 


Géi A © gabe dee" Sem am: 
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Manganese ore produced in principal countries of the world, 1940-46, in 
metric tons ! 


[Compiled by B. B. Mitchell) 


Country 1 P erent) 1940 1941 1942 1943 1944 1945 1946 


— :- — — 


North America: 


Canada (shipments) |........ .. 305 A TAR APA eee 
Cuba.. ese yet, A 36-50--| 119, 852 251,385 240, 255 | 2 311,214 | 2 257, 861 198, 243 | 130, 103 
Mexico............ 41-45 4, 038 7, 600 40, 000 10, 563 80, 671 51, 959 25, 000 
United States 
(shipments)..... 354- 40, 767 79, 046 173, 043 186, 129 224, 632 165, 412 | 130, 303 
South America: 
Argentina 3 35-38 710 1,476 1, 424 1, 645 (4) (4) (4) 
Bolivia (exports). . E PAS (4) 600 — BETTA Bi PA 
1 38-50 313, 391 5 437, 402 5 306, 241 | 275, 582 | 5 146, 083 5 244, 649 149, 149 
— nn 40-50 45, 600 47,200 71, 292 114,074 43, 989 7,445 15, 669 
urope: 
Bulgaria 30-45 2, 000 4 4) Le (4) (4) (4) 
Germany.......... 304- 964 2, 319 2, 100 4) (3) (4) (4) 
Greece 60-62 350 180 430 200 4) (4) (4) 
Hongarg. 35-48 24, 830 26, 280 31, 880 33,580 | * 21,050 7 6, 660 16, 940 
ays din RD Se 34-37 50, 986 59, 773 60, 163 4 ) 15,389 
Portugal 35-45 1, 059 1, 815 6, 820 12, 611 6, 724 8,114 5, 932 
Rumania.......... 30-36 34, 158 15, 032 29, 021 37,417 (4 (4) (4 
5 . 40+ 5, 865 9, 968 21, 268 26, 150 30, 426 24, 889 (4) 
Sweden............ 30+ 4,600 13, 928 24, 242 26, 703 24, 276 18, 036 (4) 
Switzerland (4 1, 755 5,772 8, 206 5, 900 (4) 4) 
. 41-48 2, 800, 000 fs 2, 393, 000 e 1, 823, 000 (4) $ 461,000 | * 2, 281,000 3 
United Kingdom 914 1,219 10, 770 20, 524 17, 781 11, 480 (4) 
22978 PATADA 32-38 (*) 10 4, 724 (1) (9) (*) (4) (*) 
Ke LE quib ot Grains d 41 3,370 500 500 4, 364 (4) 16,400 | !! 9, 600 
British. ......... 47-52 882, 804 798, 555 769, 423 604, 922 376, 251 213, 602 (4) 
Portuguese...... 42-50+ 6, 525 8,111 r A PAPA mee (4) 
Indochina 47-50 669 1,040 1, 440 1,320 730 (4) (4) 
. 45-55 2, 320 3, 270 1, 800 (4) (4) (4) (4) 
Japan 12. 32-40 162, 9471193, 546 | 14 254, 254 |11 342, 884 14 400, 679 M 85,7 29, 304 
Netherlands Indies| 50-55 11, 569 (4) (4) 4) (4) (4) (4 
Philippine Islands.| 35-48 52,166 15 50, 570 (4) 8 (4) o>... | os ee 
lw, dao 30- 50 460 1,360 3, 313 2, 687 1, 865 $, 552 1, 793 
Unfederated Ma- 
lay States 30 19, 345 (9) (*) ($) (4) (*) (4) 
Africa: 
Belgian Congo..... 50+) 18,369 30, 532 28, 984 17,411 zd, tees RR = (4) 
Egypt e SERIA 30+ 64, 912 2,175 8, 169 7,079 30 47 25 
Eritrea............ 80 RAS EEN AA AA A (4) 
Gold Coast E0+| 442, 998 408, 881 691,016 | 2 534,362 | 1 479, 499 | 216 347, 103 |? 721,396 
Morocco, French..| 32-50 104, 713 50, 722 44, 273 49, 010 27, 550 45, 292 (4) 
Northern Rho- 
6 30-48 3, 550 4,775 6, 211 4, 787 5,127 1, 965 1, 420 
Portuguese West 
q SA E a 4- 50 (4) (4) (4) 4,000 AE 1, 900 
Tunisia A AE EA 106 n R NI 
Union of South 
Aff ci i 1 30-51 412, 071 445, 893 394, 445 219, 122 106, 883 114, 546 | 206, 263 
Oceania: 
Australia: 
New South Wales|......... 1, 024 1,485 793 614 782 1, 000 (4) 
Queensland 387 201 152 57 209 (4) ($) 
South Australia.|........ 10, 827 12, 138 9,477 5, 630 1,219 (4) (4) 
New Zealand 996 964 326 DE ILL ce. (Sea ae re A A 
|) pe ae EE 198 408 352 365 176 173 44 


 _ _ — >  _ L _ > A ͥhm——ꝛ- kv, 0 E —————————————— 


So 5, 659, 000 | 5,479, 000 | 5,101, 000 |3, 984, 000 |2, 761, 000 | 3, 861, 000 (9 


In addition to countries listed, Belgium, Costa Rica, and Spanish Morocco produce manganese ore, 
but data of output are not available. Czechoslovakia reports a production of manganese ore, but as it 
has been ascertained that the product so reported averages less than 30 percent Mn and therefore would be 
EN Up UE manganese ore under the classification used in this report, the output has not been 

n the 3 


3 Dry weight. 19 Croatia only. 
Shipments by rail and river. 11 Incomplete data. 

* Data not available; estimate included in total in 13 Fiscal year ended March 20 of year stated. 
1940-1945. n Preliminary. 

5 Exports. 14 Fiscal year ended March 31 of year following 

* January to June, inclusive. that stated. 

? June to December, inclusive. 15 January to September, Inclusive. 

¢ Estimate. 16 January to August, inclusive. 


* Estimate excludes Ukraine. 17 Fiscal year ended June 30 of year stated. 
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Cuba.—At the close of 1946 the Cuban-American Manganese Corp. 
suspended the manganese nodules operations at its mine in Cuba 
owing to exhaustion of ore reserves. The corporation was dissolved 
and the assets distributed among its stockholders, the principal one 
being the Freeport Sulphur Co. The Cuban-American Manganese 
Corp. had produced virtually all of the Cuban manganese ore. 

Egypt. — The three companies in Egypt producing manganese ore 
&t present are the Sinai Mining Co., Alexandria; The Société Union 
de Misr, Cairo; and the Hamata Mining Co., Cairo. Most of the ore 
produced is “ordinary ore" averaging slightly less than 30 percent man- 
ganese and 25 percent iron. First- and second-grade ores, of which 
only small quantities are produced, run much higher in manganese 
and are reported to be satisfactory as metallurgical ore. Exports 
of all grades of manganese ore in 1945 are reported to have been 
10,844 metric tons, of which 10,312 tons went to the United Kingdom; 
small quantities went to France, Palestine, and Syria. 

Italy— Manganese mines in the Province of Grosseto, about 90 
miles northwest of Rome, are reported to be producing at capacity. 
These mines, owned by the Societa Anonima Mineraria Siderurgico 
of the Finalder group in prewar days, produced a small part of Italy's 
manganese supply, the total of which amounted to but 45 percent of 
its requirements. Output in March 1946 was 1,500 tons and a goal 
of 2,000 tons a month was announced. The ore from these mines goes 
to the iron industries of northern Italy and to blast furnaces at Naples. 

Panama.—A contract was made public during 1946 between the 
Panamanian Government and Stuart St. Clair, New York, Eran te 
him a concession for mining manganese in the Province oi Colon. 
Under the contract, the concessionaire must pay $5.00 annual tax on 
mining operations as covered by the fiscal code of the Republic, as 
well as 4 percent of the gross production of the mines to the Govern- 
ment. This can be paid in cash or in crude products at the option of 
the Government. He is exempted from paying national or municipal 
taxes on the capital employed in the 1 and from paying 
taxes on the operation of refining and on the importation of machinery 
and other necessary equipment. He also agrees to employ 75 percent 
Panamanian labor. St. Clair, accompanied by representatives of the 
Republic Steel Corp., visited the properties in Panama with the idea 
that Republic will enter into a contract for the exploration and extrac- 
tion of manganese if the investigation proves favorable. 

United Kingdom. —Consumers were reported to have received man- 
ganese ore in quantities sufficient to meet current demands. Selling 
prices were officially held at 1s. 2d. per unit c. i. f. on the basis of pre- 
war freight and insurance rates. Buying prices are 1s. 24d. to 1s. 41d. 
on the same basis.“ Electrolytic manganese was finding increased use 
in stainless steels made in the United Kingdom. Although about 50 

ercent more costly than metal produced by the thermic processes, it 
is found to produce a better surface to the steel and therefore to in- 
crease corrosion resistance.“ 


* Metal Bulletin (London), No. 3139, Oct. 25, 1046, p. 13. 
7 Metal Bulletin (London), No. 3147, Nov. 22, 1946, p. 5. 


Mercury 


By HELENA M. MEYER AND ALETHEA W. MITCHELL 


GENERAL SUMMARY 


HE oversupply of mercury in the latter half of 1945 and the 
resulting price weakness were accentuated during 1946; the con- 
dition in mercury contrasted with that in most other mineral 

commodities. Merc filled a not unfamiliar role in reacting to 
changed economic conditions before other metals. 

Domestic production dropped 18 percent from 1945 and amounted 
to slightly less than half of the peak for the twentieth century, estab- 
lished in 1943; output, however, was 45 percent above the prewar 
average for 1935-39. Consumption fell 50 percent from the all-time 
record for 1945, but was 15 percent above the 1935-39 average. The 
shrinking world markets for mercury, caused primarily by the col- 
lapse of two of the chief world consumers—Germany and Japan—put 
added pressure on the United States market. Surplus metal from 
the war, large stocks at some d dar mines, and newly mined 
foreign mercury, particularly from Italy, urgently sought outlets 
during the year. The 1945 contracts for Spanish metal, to supply 
the huge United States war battery needs, were absent in 1946, how- 
ever, and general imports dropped 68 percent. Over 8,000 flasks 
from surplus war stocks were shipped to the United States from 
Belgium 1n the latter half of the year but were held for reexport, so 
did not enter the United States market. Receipts from Italy rose 
from none in 1945 to over 10,000 flasks in 1946 as that country sent 
metal to the United States for the first time since 1940. On the 
whole, general imports, although 68 percent below the all-time peak 
(established by a substantial margin) in 1945, were at a high rate in 
relation to other peace years, probably excceding all other such years 
except 1926 and 1927. The result of the foregoing factors, of large 
supply from domestic and foreign sources and of reduced consumption, 
was that industry could not use all of the metal available; new supplies 
exceeded consumption by 55 percent, and stocks rose. Stock gains 
in 1946 were invisible, however, because consumers’ and producers’ 
stocks showed no appreciable change, while Office of Metals Reserve 
inventories actually fell nearly 43,000 flasks. The absorption of 
metal into the permanent stock pile explains this apparent anomaly. 

Figure 1 shows trends in production, consumption, and price of 
mercury from 1915 to 1946. 

Although 51 properties contributed some metal to the United 
States total in 1946, 18 accounted for 98 percent; in the final quarter 
of the year 9 mines produced 97 percent. Some of those 9 mines 
were not operating continuously. Rising costs and falling prices 
have closed most mines, and some of the present producers are 
believed to be operating at a loss. 

767 
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DOLLARS PER 76-LB. FLASK 


FIGURE 1.—Trends in production, consumption, and price of mercury in the United States, 1915-46. 


The average monthly quoted price for mercury was $105 a flask 
in January and fell to $88 in December, the lowest monthly average 
since August 1939. Based on the Bureau of Labor Statistics index 
for all commodities, the December price was equivalent to only $56 
in 1939 purchasing power. 

_ The new-type cell, the increased consumption of which for peace- 
time purposes has been one of the chief hopes of the industry, did not 
fulfill the expectations of some observers in 1946. Production of the 
cells for several types of military batteries and for hearing-aid use 
was under way during the year, but manufacturers’ efforts were 
directed largely to developing new designs and to more economical 
practice: A substantial consumption, although far less than in the 
ast year of war, was claimed, by one authority, to be in prospect. 


MERCURY 769 


Salient statistics of the mercury industry in the United States, 1942-46 
[Flasks of 76 pounds} 


1942 1943 1944 1045 1946 

Production........ ...............flasks.. 50, 846 51, 929 37, 688 30, 763 25, 348 
Number of producing mines Ga 154 146 102 68 51 
Average price per flask: 

New a AA  iR08iv bates $196. 35 $195. 21 $118. 36 $134. 89 $98. 24 

London............ MEER HS $227. 87 $281. 44 $251. 44 $242. 45 $120. 39 
Imports for consumption: 

Pounds aec etate Aas rinse! ERRORS 12, 959, 489 | 1 3, 633, 216 | 1,486,025 | 5,214, 890 1, 055, 956 

"^ Equivalent flak ss 1 38, 941 1 47, 805 19, 553 68, 617 13, 894 

Exports: l 

Ff e 1 26, 252 1 29, 236 57, 007 78, 852 68, 932 

Equivalent ask 20aanennnnnoM 1 345 1 385 790 1, 038 907 
Consumption 2 . llasks.. 49, 7 54, 500 42, 900 1 62, 429 31, 200 


! Large quantities reexported in 1942 and 1943 are Included in imports but not exports. 
? kovised. |, ; 


Output in all important mercury-producing countries except Italy 
was virtually the same or smaller in 1946 than in 1945, and the world 
total was only half of the all-time record for 1941. Italy, however, 
produced less in 1946 than in 1939, while Spain, the United States, 
and Mexico continued to exceed prewar levels. Italy's gain over 
1945, in the face of reduced prices and shrinking world markets, was 
due to an urgent need for foreign exchange. 

Efforts were made to reestablish the international mercury cartel, 
Mercurio Europeo, and several agents have been appointed. More 
details are given under World Review. | 


DOMESTIC PRODUCTION 


Mercury production in the United States was maintained sub- 
stantially above prewar output in 1946 despite the sharp contraction 
in consumption, the abundance of importable metal pressing for a 
market, and the falling price. A total of 25,348 flasks was produced, 
representing a decline of 18 percent from 1945 but a 45-percent 
increase over the prewar annual average for 1935-39, inclusive. The 
average quoted price of mercury at New York was $98.24 a flask in 
1946 compared with $103.94 in 1939. According to the Bureau of 
Labor Statistics, the index for all commodities in 1939 was 77.1, 
whereas in 1946 it was 121.1. Thus, the 1946 average of $98.24 was 
equivalent to less than $63 in 1939 purchasing power. At the end of 
the year the price was $88-$92 a flask and continued downward in 
early 1947. The rate of output at the year end was not determined, 
but only a few mines were known to have been in operation at that 
time. 

Declines of 16 and 47 percent in California and Oregon, respectively, 
were offset in part by gains of 5 and 38 percent in Nevada and Idaho. 
California’s output was the smallest since 1939 and Oregon’s since 
1926, when none was reported. Production in Nevada was smaller 
than in the high years, 1929, 1940, and 1942 but was virtually at the 
level of 1943, the fourth highest year. 

The principal producing mines in 1946 were as follows: 


Alaska—Red Devil and Decoursey Mountain mines. 
Arizona—Gila County, Ord mine. 
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California—Contra Costa County, Mount Diablo mine; Fresno County, 
Archer mine; Lake County, Abbott mine; Napa County, Knoxville mine; San 
Benito County, New Idria mine; Santa Clara County, Guadalupe mine and 
Almaden dumps; Sonoma County, Culver-Baer, Dewey-Geyser and Mount 
Jackson mines; Yolo County, Reed mine. 

Idaho Valley SEN Hermes mine. 

Nevada—Humboldt County, Cordero mine; Pershing County, Red Bird mine. 

Oregon—Douglas County, Bonanza mine. 


In 1946 those 18 mines produced 98 percent of the United States 
total; in 1945, 20 mines produced 97 percent, but in 1942, 34 mines 
roduced only 89 percent. The leading producers in 1946 accounted 
or at least 95 flasks each. Very few properties were producing as the 
en ended. In the fourth quarter, for example, 9 mines—the Mount 
iablo, Archer, New Idria, Guadalupe, Mount Jackson, Reed, 
Hermes, Cordero, and Bonanza—produced 97 percent of the United 
States total. Some of these mines were not operating continuously. 


Mercury produced in the United States, 1940-45, by months, and 1946, by quarters, 
in flasks of 76 pounds 


Month 1940 1941 1942 1943 1944 1945 1946 
A A 1, 800 3, 100 3, 700 4, 200 4, 400 2, 500 
Februar 2, 200 2. 900 3. 400 3. 900 3. 800 2. 700 5, 55C 
i NE 2, 500 3, 500 4, 100 4, 600 3, 800 3, 000 
PT censendus 2, 700 3, 500 4, 200 4, 600 3, 700 3, 000 
y nete SDN Ue EU 3, 100 3, 600 4, 800 4, 200 8, 400 3, 300 7, 000 
I).. 3. 000 4. 000 4. 900 4. 100 3, 000 3. 000 
II hee os eg 3, 200 3, 400 4, 700 4,300 2, 700 3, 600 
AUQUSE cos 3, 500 4, 100 4, 500 4, 500 2, 500 3, 300 6, 500 
September. 3, 600 4, 200 4, 200 4, 500 2, 500 2, 050 
Koh? 3, 600 4,000 4,100 5, 200 2, 700 1, 200 
Novempe nk 3, 400 3. 800 4. 100 5, 000 2, 300 1. 350 6. 180 
ecember...................... 3, 700 3, 900 4, 400 4, 200 2, 500 1, 600 
137,777 | 144,921 | 1 50,846 | 151,929 | 1 37,688 | ! 30, 763 1 25, 348 


t Final annual figure; monthly and quarterly totals not adjusted. 
Mercury produced in the United States, 1943-46, by States 


| | 
| | Pro. Flasks | 


ro- n. 
| doen Flasks | | duc- 
Year and State ing of76 | Value! || Year and State | tus of76 | Value! 
b 4 ` 
: si | DO ~ 
mines pounds| | | mines | pound | 
) | 
1 | | 
1943: 1945: | | 
Alaska 3 | 786 $153, 435 California........ 39 | 21,199 |$2, 859, 533 
Arizona . 3 541 | 105, 609 | Idaho i SS | l 627 | 84, 576 
Arkansas.... 18 1, 532 299, 062 | Nevada | 12 4,338 | 585,153 
California 65 | 33, 812 | 6, 600, 440 Oregon «wal 6 2, 500 337, 225 
Idaho 1|] 4,261 | 831, 790 | Alaska, Arizona, | 
Nevada 3 4, 577 | 893, 476 | Arkansas, and 
Oregon | 16 | 4,651 | 907, 922 || Texas 10 | 2, 099 | 283, 134 
Texas 1, 769 345, 326 | uio! edd rh A AL - - 
＋——— — — 68 | 30, 763 | 4, 149, 621 
146 | 51, 929 |10, 137, 060 || -= —„—¼ —. - 
— - — 1946: | 
1944; | | | Alaska 2 | 699 68, 670 
Arizona 2 | 548 64, 861 Arizona 1 | 95 9. 323 
Arkansas 8 | 191 22, 607 | Arkansas | 2 | 11 1, 081 
( 'alifornia c» 58 | 28,052 | 3, 320, 235 | California » 32 | 17, 782 | 1,746, 904 
Nevada. 17 2. 460 291, 166 | Idaho | 868 R5. 272 
Oregon. ............| € | 3,159 | 373, 899 | Nevada PO T| 4,5867 | 448,662 
Pexas.. 4 | 1,095 129, 604 | Oregon F i | 6 1,326 | 130, 266 
Alaska and Idaho 4| 2 183 258, 380 | N odi Pir 
oe — - | 51 | 25,348 | 2, 490, 188 
i 102 | 37, 68S | 4, 460, 752 | 
I 
I 


! Value calculated at average price at New York. 


— 
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The average grado of ore treated in 1946 continued the uptrend of 
recent years. In 1946 the average grade was 0.6 percent (12-pound 
ore) compared with 0.54 percent (10.8-pound ore) in 1945, 0.47 per- 
cent (9.4-pound ore) in 1944, 0.31 percent (6.28-pound ore) in 1943, 
and 0.25 percent (5-pound ore) in 1942. In reviewing the quicksilver 
industry in 1946, Williston ! stated: 

* * * If the average grades of ore mined in the western states were any- 
thing like the grades produced before the war the industry would be completely 
closed down. The only reason that any of the mines are able to continue to 
operate is the result of extensive new discoveries of large bodies of high grade ore, 
discovered and developed during the latter part of the war eriod. Increased 
costs and declining prices have already turned over half of these reserves from 
ore to waste and since they are marginal to the ores now extracted from the 
stopes, in all probability these reserves will be lost for alltime. * * * 

In addition to that produced at mines in 1946, almost 4,000 flasks 
of mercury were reported as produced from battery scrap and calomel. 
Additional unreported quantities are believed to have been recovered. 


REVIEW BY STATES 


Alaska.—Mercury was produced in 1946, as in 1945, by the Red 
Devil (New Idria-Alaska) and Decoursey Mountain mines, the former 
ina Gould rotary furnace and the latter in retorts. Developed re- 
serves at the Red Devil were virtually worked out at the end of 1946, 
and further operations at the mine were reported to depend on higher 
prices. 

Arizona.—At the Ord mine in the Brown district, Gila County, 760 
tons of ore were produced and furnaced to recover 95 flasks of mercury. 
A 25-ton Foster furnace is used at this mine, which was the sole sur- 
viving producer of the seven that operated in 1942. 

Arkansas.—Only two properties are rcported to have mined and 
treated mercury ore in 1946, the Ajax and Hintze, both in Pike 
County, the former utilizing a Cottrell rotary furnace and the latter 
a home-designed retort. A total of 11 flasks was recovered. Con- 
siderable mercury was recovered from battery and other war scrap in 
the Hintze plant and in the 8-ton rotary furnace at the National mine, 
also in Pike County. The precise quantity thus recovered is not 
known. 

California.— United States production of mercury continued to be 
dominated by California, which supplied 70 percent of the total, a 
reduction from the recent peak of 74 percent in 1944. Production 
dropped 16 percent in 1946 or slightly less than the decline for the 
United States as & whole. "Thirteen counties contributed to the out- 

ut in 1946, as follows: Contra Costa, Del Norte, Fresno, Kings, 
ake, Napa, San Benito, San Luis Obispo, Santa Barbara, Santa 
Clara, Sonoma, Trinity, and Yolo. 

The Bradley Mining Co. again treated ore in a 40-ton rotary furnace 
at the Mount Diablo mine, Contra Costa County, and in 1946 in- 
creased its output of mercury substantially over 1945, against the 
trend for most companies. 

The Patricks Creek mine, Del Norte County, was operated by 
Oscar E. Hanno and produced mercury during part of the year. 
Hanno is reported to have sold his property. 


3 Williston, S. H., The Outlook for Quicksilver: Min. Cong. Jour., vol. 33, No. 2, February 1947, p. 95, 
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Mercury ore was produced at the Archer mine, Fresno County, and 
trucked to the New Idria plant, San Benito County, for furnacing. 
The Archer Mining Co. reported that 139 flasks were produced from 
742 tons of ore. 

A small production is believed to have come from the Kings mine, 
Kings County, in 1946. 

Lake County has dropped sharply in importance as a mercury- 

roducing county since 1944, when it ranked second only to San 
Benito among counties in the United States. A large decline in 
output at the Abbott mine, which resumed importance as a mercury 
producer during the war (standing third in the country in 1944), 
the sharply lowered rate of production at the Sulphur Bank mine, 
and the closing of the Mirabel mine were chiefly responsible for the 
drop. Seven mines contributed to the totals of 4,288 tons of ore 
and 633 flasks from ore and clean-up, compared with 9,556 tons and 
1,447 flasks in 1945. The Abbott stood first in the county again in 
1946; its ore was treated in a 40-ton rotary furnace. The mine was 
closed in August, but resumption of the Dee program was 
expected. Furnaces were used also at the other properties mentioned, 
except Mirabel, where output was from dismantling of the plant. 
Other producers were the Helen, Great Western, McGuire Peak and 
Baker mines, of which the first two named used furnaces. A new 
discovery was reported (100 yards from any workings) at the Helen 


ine. 

The Sulphur Bank mine was described ? in a recent report. The 
mine is said to have produced 126,285 flasks of mercury to the end of 
1944. The report stated: 

* * * Economic studies have shown that the mounting costs of open-pit 
mining demand a floor price of $200 per flask for continued successful operation, 
and even at this high price, no assured ore was in sight at the end of 1944. Indi- 
cated reserves total 18,420 flasks from about 115,000 tons of ore, and 15,750 flasks 
may be obtainable from 150,000 tons of inferred ore. * * * 

Another report ? described the Eastern Mayacmas district, part of 
which is in Lake County, stating that the entire Mayacmas district, 
which includes parts of Lake, Napa, and Sonoma Counties, has pro- 
duced 455,000 flasks of quicksilver since 1864 and is the second most- 
productive quicksilver district in the United States. The report 
says that measured ore is negligible, because very little ore is developed 
in advance of mining, and estimates that the district, although past 
its zenith, is capable of producing 2,000 to 4,000 flasks annually for 
several years during periods of high prices. 

Two operators at the Knoxville mine (Cerar, Carr & Truitt, and 
Hickox & Wilson) and the Oat Hill Extension mine produced all of 
Napa County’s output in 1946. A 40-ton furnace was used at the 
Knoxville. One of the few county increases in the country was made 
in Napa County, largely because of larger output at Knoxville. Four 
small producers in 1945 did not report any output in 1946. 

San Benito County stood preeminent among mercury-producing 
counties in the United States again in 1946, with an output of 37,504 
tons of ore and 8,269 flasks of mercury, almost entirely because of the 


1 Everhart, D. L., Quicksilver Deposits at the Sulphur Bank Mine, Lake County, Calif.: California 
Jour. Mines and Geol., vol. 42, No. 2, April 1946, pp. 125-153. 
Yates, R. G., and Hilpert, L. S., Quicksilver Deposits of Eastern Mayacmas Dist., Lake and Napa 
ties, Calif.: California Jour. Mines and Geol., vol. 42, No. 3, July 1946, pp. 231-250. | 
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pon of the New Idria mine, largest producer in the Western 
emisphere. In 1945 the county produced 45,855 tons of ore and 
10,193 flasks of mercury (including & small quantity from clean-up 
and dumps), and the recent peak output was 14,187 flasks in 1943. 
Three small properties also contributed to the county total in 1946. 
Four Gould rotary furnaces and condensing systems are at the New 
Idria, but the plant operated at far below capacity in 1946. Other 
producers in 1946 were the North Star, Valley View, and one other 
mine. 

Three small operations accounted for an output of 40 flasks of 
mercury in San Luis Obispo County in 1946 compared with three 
properties (not identical) and 873 flasks in 1945. The Buena Vista 
mine, which dominated output in 1945, was unproductive in 1946. 

Pda was produced in a retort at the Red Rock mine in Santa 
Barbara County in 1946; the plant was closed during the summer. 

Larger production at the e Ce mine, Santa Clara County, 
placing it sixth in the United States, was inadequate to offset the 
failure of the New Almaden mine, largest in the county in 1945, to 
produce in 1946. At the Guadalupe mine in 1946 an 80-ton Gould 
rotary furnace and 8-tube retort were in use. Other producers were 
the Almaden dumps, Chaboya mine, two small properties, and a little 
plant clean-up from the New Almaden mine. The totals for the county 
were 863 flasks of mercury from 12,693 tons of ore and 340 flasks from 
dumps and plant clean-ups. 

The Mount Jackson mine again dominated the output of Sonoma 
County by a substantial margin and once more ranked as the third 
largest United States producer. The county produced 37,519 tons of 
ore and 3,222 flasks of mercury, compared with 33,868 tons and 3,324 
flasks in 1945. Mount Jackson is 3% miles from Guerneville in the 
Guerneville district. Ore is treated in a Gould rotary furnace. Other 

roducers in 1946 were the Culver-Baer mine, 25 miles south of Healds- 
urg, where a 20-ton rotary was used, and one other. The Western 
Mayacmas district was the subject of a report * published in 1946. 

A small production is reported to have been made during the year 
at the Altoona mine, Trinity County. 

The Reed mine, fourth in the country, as in 1945, was again the 
only producer in Yolo County; Reed’s output gained 8 percent in 
1946, against the trend at most properties in the United States. 

Idaho.— Bonanza Mines, Inc., produced and treated 7,219 tons of 
ore at the Hermes mine in 1946 and recovered 868 flasks of mercury, 
an increase over the output in 1945. The mine is in the Yellow Pine 
district, Valley County; it was the only producer of EECH in Idaho 
in 1946, as in 1945. The mine is equipped with two 4- by 60-foot 
Gould rotary furnaces. A total of 1,500 fect of underground develop- 
ment work was reported as done during the year. De 

Nevada.—Output of mercury in Nevada was dominated again in 
1946 by the Cordero mine, which was chiefly responsible for Nevada's 
rise of 5 percent against the downtrend for the United States as a 
whole. Nevada ranked second in production for the second successive 
year. Production in 1946 was virtually the same as in 1943, which 
ranked below only the high years 1929, 1940, and 1942. 


“Bailey, E. H., Quicksilver Deposits of the Western Mayacmas Dist., Sonoma County, Calif.: California 
Jour. Mines and Geol., vol. 42, No. 3, July 1046, pp. 199-230. 
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L. V. Pangburn produced & small quantity of mercury in a retort 
&t the Silver Fox mine, Ivanhoe district, Elko County. 

W. F. Dunnigan produced and treated 100 tons of ore in & 30-ton 
Gould rotary furnace at the Red Rock mine, Fish Lake Valley dis- 
trict, Esmeralda County, and recovered 7 flasks of xe 

In 1946 the Cordero mine, Opalite district, Humboldt County, 
maintained the second-place position gained in 1945. Production 
of the county, which rose slightly, was second only to that of San 
Benito County, Calif., owing to Cordero's performance. Production 
at Cordero is made in a 100-ton Herreshoff furnace. Two small 
operations in Humboldt County were also productive. 

Melvin McCoy operated the Goldbanks mine, Goldbanks district, 
Pershing County, again in 1946, and produced, in a retort, 47 flasks 
from 200 tons of ore. Bratton and Blair operated the Red Bird mine 
in the Antelope Springs district. 

Oregon.— Oregon remained the third most important mercury- 
producing State in 1946, having fallen in 1945 from second place, a 
position held since 1936. The Bonanza mine continued to dominate 
the State’s output, having produced 95 percent of the total. The 
Oregon State Department of Geology and Mineral Industries issued 
& map in 1946 showing all known quicksilver deposits in Oregon. 

Eickemeyer Bros. treated high-grade ore again in a retort at the 
Maury Mountain mine, Ochoco district, Crook County. A total of 
6 tons of ore was produced and treated and 21 flasks of mercury 
recovered. The only other producer in the county was Frank S. 
Towner. 

The Bonanza mine, operated by Bonanza Mines, Inc., was again, 
by a wide margin, the chief mercury-producing property in Oregon; 
it ranked fifth in the United States. The property is in the Sutherlin 
district, Douglas County. In 1946, 8,034 tons were produced and 
8,188 tons treated in a Gould ‘rotary furnace and 1,261 flasks of 
mercury recovered. Although Bonanza ranked fifth in 1946, the out- 
put in that year marked the sixth successive decline. 

Officer Bros. produced one flask of mercury at the Snow Drift No. 1 
mine, Harney County. A small output of mercury was made at the 
War Eagle mine in Jackson County. 

The Bureau of Mines issued * a report on the Glass Buttes mercury 
deposit. The area has not been explored thoroughly, according to 
the report, and no mercury has been produced from any of its deposits. 

Clean-up operations of the mill surface dumps at the Opalite mine, 
Opalite district, Malheur County, resulted in production in 1946. 

Texas.—Exploratory work of the Bureau of Mines in Brewster 
and Presidio Counties was described? in a recent report. The report 

š Reed, G. C., Exploration of Glass Buttes Mercury Deposit, Lake County, Oreg.: Bureau of Mines 
Rept. of Investigations 3926, 1946, 4 pp 


ê Evans, A. M. and Traver, W M, Terlingua Mercury Deposit, Brewster and Presidio Counties, Tex.: 
Bureau of Mines Rept. of Investigations 3995. 1947. 10 pp. 
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notes that both the Geological Survey and the Bureau of Mines 
concluded that, with but few exceptions, known ore bodies in the 
famous Chisos mine had been exhausted and that the area south and 
east of the mine workings was most favorable geologically for finding 
additional ore deposits. No production in Texas was reported in 


1946. 
CONSUMPTION AND USES 


Mercury consumption in 1946 dropped to about half of the peak 
quantity for 1945, owing largely to the cancellation of war battery 
contracts in mid-1945. The use of mercury continued at higher than 
prewar levels, however, being 15 percent above the 1935-39 average. 
As stated in the opening section of this report, hopes that the new dry- 
cell would consume substantial quantities of mercury were not 
fulfilled in 1946. Several types of military batteries and hearing-aid 
batteries that use the new cell were in production during the year. 
Producers’ efforts were concentrated on the development of new 
designs and more economical manufacture, and noteworthy progress 
was reported. A substantial future business was reported to be in 
prospect. 

New effectiveness and economy in the control of slime in paper mills 
were forecast” by a manufacturer of pyridylmercuric acetate. 

Special requirements of the chemical and petroleum industries, 

articularly for the measuring of flow of viscous liquids, may be met 
by a new electric meter body.® 

A patent (United States 2,400,831) has been issued“ for the use 
of frozen mercury as & material for patterns for the preparation of 
precision casting molds for the production of heat-resisting blades of 
jet aircraft engines. 


Mercury consumed in the United States, 1945—46, in flasks of 76 pounds 


Use Use 1946 2 
Pharmaceuticals.................. 4,093 || Electrical apparatus 3 3, 849 
Dental preperations.............. 1,086 || Industrial and control instru- 

Fulminate: mets EE 3 3, 960 
Munition 682 Amalgamat ion 76 
Blasting caps General labora tor 196 

Agriculture ..------------0----Ś- 3, 134 || Redis(illed. ek. 3 5, 572 

Antifouling paint................. 994 3, 167 

Electrolytic preparation of— 

E 2-2 egen 546 62, 429| 3 31, 200 


1 Revised. 
* The items do not quite add to the total, which has been increased to cover approximate total consump- 


tion. f 

3 A partial break-down of the “‘redistilled’’ classification for 1945 showed 53 percent was for electrical ap- 
paratus and 28 percent for instruments. The war battery program increased the proportion for electrical 
apparatus. Data for 1946 are not completed as yet but probably will show a return to the more normal 
relationsbip of approximately half for instruments. 


1 Chemical Industries, Mercurial Controls Paper Mill Slime: Vol. 59, No. 3, September 1946, p. 500, 
t Chemical Engineering, High-Viscosity Meter: Vol. 53, No. 8, August 1946, p. 134. 
* Metal Industry (London), vol. 69, No. 4, July 26, 1946, p. 66. 
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Mercury consumed in the United States, 1940-45, by months, and 1946, by 
quarters, in flasks of 76 pounds 


Month 1940 1941 1942 1943 1944 1945 1946 

Januar 2. 300 2. 900 3. 800 4, 500 3. 400 5, 200 
Februar ggg 2, 000 4. 700 3. 000 4. 700 3. 700 5. 100 6, 800 
March. stees, 1, 800 4, 000 3. 500 4. 900 3. 600 6, 100 | 
ADUL Eeer 1, 900 3. 200 3, 600 5, 500 3, 200 7, 500 
MAY coos cow week ͤn- 2, 200) 3, 500 4. 200 5. 600 3,100 8. 900 | 8. 100 
A A 2. 500 3. 300 3, 700 4, 700 3. 100 8, ^00 
I/ ³˙¹ðw⁵ rere NET 2, 200 3, 300 3. 200 4, 700 3, 000 6. (00 
AUPUSL -ooon inde oes ape 2. 100 3. 600 3, 700 4, 200 3, 900 5, 300 7, 400 
September. 2. 100 3. 700 4. 100 4, 100 3. 900 3. 100 
October 2. 700 4. 800 6. 200 3, 800 3. 900 3. 100 
November 2. 900 3. 000 6. 200 3. 900 3, 900 2. HN 8, 900 
December 2. 100 3. 900 4. 500 3. 200 3. 900 2. 000 

26, 800 44. 800 49. 700 54, 500 42,900 1 62, 429 31, 200 


1 Revised; monthly items not adjusted to final total. 
STOCKS 


Production plus general imports of mercury exceeded consumption 
by more than 17,000 flasks, but visible stocks dropped substantially 
nonetheless. Consumers’ and dealers’ stocks were little changed 
but were actually higher at the end than at the beginning of 1946, as 
some consumers’ metal was withdrawn into the permanent stock pile. 
Producers’ inventories showed a small decline, but Office of Metals 
Reserve stocks dropped nearly 43,000 flasks. The latter change like- 
wise involved an absorption into the permanent stock pile. 


Stocks of mercury in hands of consumers and dealers, producers, and Office of 
Metals Reserve, 1942-46, in flasks of 76 pounds 


Consumers Office of 
End of year and Producers!| Metals Total 

dealers Reserve 
Ü ee i dati d m A E uice Stas te Neg ee 10, 700 1. 377 127,410 39, 500 
r5 WEE ͤ f 8 13. 200 3, 457 2 69,852 86, 500 
1h ⁵³ð 8 10. 400 2. 714 67,812 80, 900 
1·⁰˙ Ses ates ⁵³ĩͤA Pe eaters Meda ne Bae aes 17,000 3, 243 63, 645 83, M0 
19410 A A Bl ⁵ A ROA 16, 400 2, 599 20, 594 30, 900 


! Operators that account for roughly 95 percent of output. 
3 Total Government inventory. 


With the exception of a minor reaction in March, the price for 
mercury trended downward throughout 1946, a continuation of the 
general movement since March 1945. "The ample domestic and world 
supplies of mercury, in contrast to the general commodity situation, 
has led to this weakening price structure. The average monthly price 
of $88 for December 1946 was the lowest on record since August 1939, 
the month before World War II began in Europe. The revised posi- 
tions of Germany and Japan, no longer two of the chief mercury- 
consuming countries of the world as they were before World War II, 
have placed on mercury-exporting countries the burden of developing 
new or of expanding present markets for the metal. Surplus metal 
from record war production and accumulated mine stocks vie with 
new production for existing markets. 
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Average monthly prices per flask (76 pounds) of mercury, at New York and 
London, and excess of London price. over New York price, 1944-46 


1946 
Month Excess of Excess of 
New London | New Lon- | London 
York! over New| York ! don? lover New 
York 
Januar $128. 06 $21. 25 
February.,........... 126. 06 23. 33 
A uo sse 128. 06 22. 14 
ADI. lll 2s 126. 05 23. 59 
MAY 20. on bee eo 126. 04 25. 04 
June 126. 05 26. 65 
ITT dude 126. 05 27. 74 
August 125. 05 . 49 
September 126. 04 30. 04 
October 126. 00 30. 81 
November 100. 57 11. 18 
December 83. 61 34.51 
Average 118. 36 | 281. 44 163.08 | 134.89 | 242.45 | 107.56 | 98.24 | 120.39 22.15 


t Engineering and Mining Journal, New York. 

2 Mining Journal (London) prices in terms of pounds sterling are converted to American dollars by using 
average rates of exchange (official for January 1944 through June 1945 and free thereafter) recorded by Federal 
Reserve Board. Official prices were £68 108. to £69 15s. until October 1945, when they were reduced to 
£30 to £31 5s; maximum prices were revoked in August 1946. 

3 New York excess. 


The British Ministry of Supply revoked its maximum price order 
in August; but, continuing as sole importer and distributor, did not 
reduce the selling price. The official price was dropped £5, effective 
November 15, when control of imports was relinquished. By the end 
of the year the quoted price was £20 15s., having dropped from £31 
5s. at the begi g of the year. In December the London price was 
below the New York price for the first month since May 1942. A 
New York excess is normal, however, owing to the United States 
tariff on mercury. 


FOREIGN TRADE 


Imports of mercury receded sharply in 1946 from the record receipts 
in 1945, imports for consumption falling 80 percent. General imports 
remained at a very high rate in relation to prewar years, however, and 
probably were higher than in any other peace year except 1926 and 
1927; general imports in 1946 fell short of the war years—1942, 1943, 
and 1945. The completion of contracts for Spanish metal to fill war 
battery necds and the upsurge of Italian interest in obtaining foreign 
credits are evident from comparison of imports for 1945 and 1946. 
The general import data show the changes more effectively than 
imports for consumption. 

Of general imports of 23,062 flasks in 1946 (comparisons with 1945 
in parentheses), 10,284 (none) flasks came from Italy, 6,669 (13,082) 
from Mexico, 5,559 (55,747) from Spain and 550 (751) from Chile; in 
1945, in addition, 1,720 flasks came from Canada, 23 from Honduras 
and 185 from Peru. Seventy-five percent of the imports came into the 
country in the latter half of the year, about evenly divided between 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 
793065—48——50 
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the third and fourth quarters. In addition to the quantities shown 
for 1946, over 8,000 flasks of mercury from surplus European stocks 
were purchased by a domestic consumer but held for reexport, not 
entering the United States market. 

ee for consumption, which are covered by the long-time 
record, were very different from general imports in 1946, amounting 
to only 13,894 flasks. Of the imports for consumption in 1946 (com- 
parisons with 1945 in parentheses), 5,360 (10,853) came from Mexico, 
5,038 (none) from Italy, 3,127 (55,391) from Spain, 369 (477) from 
Chile, and in addition in 1945, 1,720 from Canada, 153 from Peru, 
and 23 from Honduras. 


Mercury imported for consumption in the United States, 1942-46 


1944 


Country 


Pounds Value 


Gangs 562, 348 | $1,337,640 | 1,184,211 118, 906 $337, 177 
C0 107, 091 206, 920 202, 148 74, 627 152, 309 


Pounds 


Pounds Value 


1, 288, 548 2, 012, 873 
3, 944 9, 397 


Mexico. ...................... 2, 288,505 | 5,122,516 | 2, 238, 725 
1, 545 3, 395 
POM A gg ] 0 ᷑᷑—! CESAR . NE 8, 132 


1, 486, 025 2, 511, 756 
lasks........... 1 38, 041 |............ | 47, 805 |............ 19, 553 |: as eres 


Country 


zm om o oo ͤ A—— o em ↄ ̃ NVMVO—ꝓẽ x — mg eem ee — ge e 


——————— —2—2 U—u—U—ͤf «2222 


Includes the following quantities reex ported and not separately classifiable by countries: 1942, 567,059 
pounds (7,461 flasks); 1943, 1,125,727 pounds (14,852 flasks). 


Imports of mercury compounds were negligible in 1946, com- 
pared with none in 1945 or 1944. Twenty-six pounds of mercuric 
chloride and 454 pounds of vermilion red were entered. 

As usual, exports of mercury in small quantities went to a large 
number of countries. A total of 907 flasks was shipped from the 
country in 1946, only 4 percent of general imports, compared with 
1,038 flasks in 1945. The chief countries of destination in 1946 
(comparisons with 1945 in parentheses) were as follows: Brazil, 258 
(62); Canada, 124 (26); Colombia, 86 (29); Sweden, 56 (600); Nether- 
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lands, 48 (13); Venezuela, 39 (33); Union of South Africa, 36 (23); 
Hong Kong, 25 (none); and 34 other countries, the remainder in 
quantities of less than 25 flasks each. 


Mercury exported from the United States, 1942-46 


Flasks of 


Flasks of 
Value Year Pounds 76 pounds Value 


Pounds 76 pounds 


—— — (re ed 


26, 252 345 $76, 4481045 — j ; $121, 713 
385 | 88,842 || 1946................ i 113, 817 


— —— 2 


20. 236 
————— 57, 007 


Reexports of mercury aggregated 2,357 flasks in 1946, or 39 percent 
above the expanded quantity of 1,693 flasks for 1945. Reexports are 
items, previously imported, that are exported without change in form. 
Canada ranked first as a reexport destination in 1946, with 502 flasks; 
Brazil received 493 flasks; Sweden, 367 flasks; Switzerland, 353 flasks; 
Argentina, 193 flasks; China, 120 flasks; Belgium, 105 flasks; and 14 
other countries the remainder in quantities of 50 flasks, or less, each. 

Exports of mercury salts, separately classified beginning July 1941, 
were lost in a blanket classification beginning January 1, 1946. The 
quantities of equivalent metal represented by such salts were in- 
significant. 


WORLD REVIEW 


Supplies of mercury from a world standpoint caught up with and 
pees requirements for the metal by a wide margin long before a 
alance was reached in most commodities. Surplus war stocks and 
large mine stocks were held in Europe at the outset of 1946. All 
important mercury-producing countries, except Italy, had relatively 
maintained or reduced outputs in 1946, and Italian production was 
far below peak war rates. As & consequence, the world total in 1946 
was 2 percent less than in 1945 (itself 14 percent below 1944) and was 
about half of the all-time high record for 1941. 

Mercurio Europeo, the international mercury cartel, has been 
active in reestablishing itself and has appointed agencies to represent 
it all over the world. The agencies and areas covered by them are 
as follows: 

Elder, Smith & Co., Ltd., 3, St. Helen’s Place, London E. C. 3, England (British 

Empire, China, Japan, Palestine, Iraq, Iran, Trans-Jordan, Saudi Arabia, and 
8 Rue Montoyer 4, Brussels, Belg. (Belgium, Netherlands, Luxem- 

bourg, and respective colonies). 

Scandinaviska Malm-Och Metallaktiebolaget, Postbox 16130, Stockholm 16, 

Sweden (Sweden, Norway, Denmark, and Finland). 

Société Impex 9, Rue Boissy-d’Anglas, Paris 8, France (France and colonies). 
“Patvag,” Bahnhofstrasse, 12-Zürich, Switzerland (Switzerland, Austria, Poland, 

Czechoslovakia, Hungary, Balkan countries, and Turkey). 

“Tecnar,” San Martin 195, Buenos Aires, Argentina (South and Central America). 
Chematar Inc., 40 Exchange Place, New York 5, N. Y. (Russia). 
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World production of mercury, 1939-46, by countries, in flasks of 34.5 kilograms 
l (76 pounds) 


[Compiled. by B. B. Mitchell] 


Country 1939 1940 1941 1942 1943 1944 1945 1946 
Algerla....................... 256 791 147 121 146 165 326 340 
Australia: 

New South Wales (3) 1 „„ WEE (1) (1) 

Queensland. ............ 3 37 34 15 15 12 3 (1) 
AUSITIB octal 9 (1) () () (1) (1) OI () 
Bolivia (exports) ... ......... di PEN ER E AA 51 2 m EE 
Canada 6 2, 024 7, 057 13, 630 22, 240 9082 A A 
Chile A ete eels 3100 3 100 1, 305 2, 256 2, 563 1, 181 862 3 500 
SBC tu reesei 931 3 3, 611 4,723 | 33,423 | 32, 988 1, 828 1.711 
Czechoslovakia.............. 12,669 | 42582 | (.) (1) (1) (1) (1) (1) 

ermanß p 1. 218 957 493 (1) (1) l (1) 
A p 67,154 91, 230 94, 160 75,885 | 3 60, 000 | * 35, 000 | 3 40, 000 49, 314 
t 1. 358 3, 394 4, 119 5, 863 6, 715 6, 805 2, 141 1, 421 
Korea (Chosen)............. ] 2 (i) 1) (1) (1) (1) (1) 
Mexico...................... 7, 376 11, 653 23, 137 32, 443 25, 321 26, 063 16, 443 11, 661 
New Zealand...........-..-.|....._---|--------- i 150 93 90 30 (!) 

T- e ... ↄði m L 145 326 152 

jj ſy0¶ ͥA 00 0 Matchen, 21 176 (i) O) O) 
Southern Rhodesig 2 (1) (1) (1) (1) (1) (1) ! 

D. A O 35, 912 52, 214 86, 473 72, 288 47,756 34, 349 40, 694 | 3 41, 000 
"Tunislg . 58 125 3 (2) 533 (07 
Turkey........... post ae et UA 359 500 242 176 186 97 158 
Union of South Africa .......|.-....... 42 204 579 1, 189 1, 192 552 * 673 

WIND. A EEN (1) ! 1) (1) (1) (1) A AN 
United States 18, 633 37,717 44, 921 50, 846 51, 929 37, 688 30, 763 25, 348 

Pot!!! 145, 000 | 215,000 | 275,000 | 265,000 | 235,000 | 165,000 | 142, 000 139, 000 


1 Data not yet available; estimates included in total. 

3 Production less than 1 flask. 

3 Conjectural. 

4 Slovak Metallurgical Works. 

$ Preliminary data for fiscal year ended Mar. 31 of year following that stated. 
* January to September, inclusive. 

1! Estimated by author. 


REVIEW BY COUNTRIES 


Canada.—In a discussion !! in the House of Commons, Ottawa, it 
was brought out that no mercury was produced in Canada in 1946, 
that 1,721 flasks of mercury from the Pinchi Lake mine production re- 
mained unsold as of December 31, 1946, and that 2,009 flasks of mer- 
cury were imported into Canada in 1946. Reasons for closing the 
mine July 1944 were given as the accumulation of stock and lack of 
market at what the producer considered an economic price. 

Germany.—Notes on German chlorine and caustic soda practice 
were published in the report of this series for 1945. The data were 
summarized ** in greater detail later. Another report !? pointed out 
possibilities of the use of mercury in a new-type storage battery. Still 
another report“ discussed mercury oxide catalyst for acetaldehyde 
production. 

Italy.—Italy was the only important mercury-producing country 
to increase output appreciably in 1946; production amounted to 
49,314 flasks, & gain of 23 percent over 1945. Italy was the chief 
mercury-producing country in the world in 1946, but the expanded 

1 Northern Miner, Canada's Mercury Position: Vol. 32, No. 50, Mar. 6, 1947, p. 19. 

11 Gardiner, William C., and others, Vertical Mercury Chloride Cells, I. G. Farbenindustrie, A. Q.: 
Off. of Military Govt. for Germany (US) FIAT Final Rept. 817, June 15, 1946, 51 pp. (Published by U.8. 
Departinent of Commerce). 

u Matthias, Lynn H., Survey of a New Storage Battery: Off. of Military Govt. for Germany (US) FIAT 
Final Rept. 670, Te 7, 1946, 3 pp. (Published by U. S. Department of Commerce.) 


14 Gardiner William Electrolytic Mercury Oxide at Burghausen: Off. of Military Govt. for Germany 
(US) FIAT Final Rept. 822, May 17, 1946, 8 pp. (Published by U. S. Department of Commerce). 
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output in that year was only 74 percent of the average annual rate 
in 1937-39, when production was high, owing largely to the civil war 
in Spain and doubtless in part to anticipation of the world conflict 
that eventuated. Production in Italy can be expanded sharply (the 
1946 total was only 52 percent of the Alamo peak in 1941), but present 
world needs cannot support a higher rate. The Idria mine in the 
Province of Gorizia, however, is no longer under Italian control, having 
been ceded to Yugoslavia. Italy obtained control of this property 
from Austria following World WarI. The shift in eontrol of the Idria 
mine reduces Italy’s production potentiality by possibly 8,500 flasks 
annually. According to the Metal Bulletin (London) of July 9, 1946, 
the Italian Finance Minister reduced the special sales tax on quick- 
silver from 2,000 to 500 lire a flask in midyear. 

Japan.-—Statistics recently made available indicate that Japanese 
output of mercury during World War II was higher than had been 
generally supposed. A peak of 6,808 flasks was produced in 1944, 
but output dwindled to 1,421 flasks in 1946. The Reconstruction 
Finance Corporation announced January 24, 1947, that 100 metric 
tons (2,900 flasks) were expected soon from Japan for disposition by 
the United States Commerical Company (RFC subsidiary). Of the 
total, 1,800 flasks were said to be Italian mercury and 1,100 flasks 
Japanese metal. 

Mexico.— Mercury occurrences in Mexico were described in the 
report of this series for 1944. The geology of the Cuarenta district 
was the subject of a recent report.“ With regard to the future of the 
district, the authors state: 

The mercury mines of the Cuarenta district are wrecked by gophering and 
pillar-robbing beyond any hope of reclamation. Mining stopped in the Cuarenta 
mercury district in August 1943. Good ore is said to remain under water in the 
bottom of the Foco mine, and the lower 2 or 3 meters of much of the conglomerate 
is said to constitute a large tonnage of low-grade ore, but whether this ore is real 
or imaginary must await proof by someone willing to spend the money necessary 
to sample it properly. 

Livingstonite, the rare antimony-mercury sulfide, is the sole primary 
mercury ore mineral in the Huitzuco district, Guerrero, according to 
McAllister and Ortiz.“ 

United Kingdom.—The British Ministry of Supply revoked its 
maximum price on mercury in August; but inasmuch as the Ministry 
continued to be the sole importer and distributor, the price continued 
at £30 to £31 5s. a flask, according to quantity. The price in the 
United Kingdom thus was $25+ a flask over that in the United States, 
where a tariff of $19 a flask is in force. The official United Kingdom 
price was reduced £5 a flask, effective November 15, and the British 
Board of Trade relinquished control of imports (which reverted to 
private hands) as of the same date. Forward offerings by a leading 
importer were then reported on the basis of £20 15s., pending the 
arrival of cheaper metal from producing countries. In December, 
Elder, Smith & Co., Ltd., of Australia and London, was reported to 
have been appointed the new and sole Mercurio Europeo selling agent 

15 Gallagher, D., and Siliceo, R. P., Geology of the Cuarenta Mercury District, State of Durango, Mexico: 
Geol. Survey Bull. 946-F, 1946, pp. 155-168 


% McAllister, J. F., and Ortiz, D. H., Quicksilver-Antimony Deposits of Huitzuco, Guerrero, Mex.: Geol. 
Survey Bull. 946- B, 1945, pp. 49-71. 
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for the United Kingdom and the rest of the British Empire. Later it 
was learned that this company also would act for some independent 
Asiatic and African countries. 

The new battery plant at Belfast, Ireland, mentioned in the report 
of this series for 1945, was said to be limiting output in 1946 almost 
entirely to military applications. 

Yugoslavia. —According to the Metal Bulletin (London) of Decem- 
ber 6, 1946, the Idria mine, which ceased to be a member of Mercurio 
Europeo on being ceded to Yugoslavia, now operates under the title 
Rudnik Ziveta Een This mine was transferred to Italy after 
World War I, 


Mica 


By G. RICHARDS GWINN AND E, M. TUCKER 


GENERAL SUMMARY 


RODUCTION of sheet and punch mica in 1946 decreased slightly 
P from the total reported in 1945, but the output of ground mica 

reached an all-time high. The stimulus provided by the recent 
war period has increased substantially the output from South Africa 
and Argentina, and increased activity has also been reported in the 
mica fields of Tanganyika, Angola, and Kenya Colony. India and 
Brazil, however, are still the major mica-producing countries of the 
world. The output of phlogopite mica in Madagascar in 1946, as 
in the previous year, was low because of unsettled conditions in the 
labor market and fluctuations in the Metropolitan and Malagasy 
(Madagascan) francs. 

There is a growing tendency in the foreign mica-producing countries 
to establish & mica-processing industry to sell the finished product, 
which brings & higher price than crude block or sheet. With the 
great wealth of manpower available and relatively low labor costs, this 

ractice may affect the domestic processing trade. Domestic producers 
or the most part have returned to the prewar practice of offering 
only half-trim material for sale, with & consequent reduction in the 
value received. Muscovite sheet and film mica of certain sizes and 
qualities and some grades and sizes of muscovite and phlogopite split- 
tings are included in the list of strategic minerals that must be stock- 
piled for national defense. 

The National Bureau of Standards has developed a machine for the 
mechanical splitting of mica that appears to have commercial possi- 
bilities Reports on the loration of mica deposits in Idaho, 
New Mexico,? and Alabama * have recently been released. 

The accompanying table of salient statistics summarizes domestic 
5 and total supply of mica available in the United States 

or the 1942-46 period. 


1 Kessler, W. D., Mica Delamination Aided by Science: Domestic Commerce, vol. 34, No. 3, March 
1946, p. 14. 

3 Reed, G. E., Exploration of the Avon Mica District, Latah County, Idaho: Bureau of Mines Rept. of 
Investigations 3898, 1946, 23 pp. 

! Holmquist, R. J ., Exploration of the Elk Mountain Mica Deposit San Miguel County, N. Mex.: Bureau 
of Mines Rept. of Investigations 3921, 1946, 7 pp. 

Staff of Mining Branch, Tuscaloosa Division, Mica and Beryl Examination and Exploration in Cle- 
burne, Randolph, Clay, Cooss, Chilton, Tallapoosa, and Lee Counties, Ala.: Bureau of Mines Rept. of 
Investigations 3905, 1946, 119 pp. 
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Salient statistics of the mica industry in the United States, 1942-48 


1942 1943 1945 1946 


Domestic mica sold or used by producers: 
Total uncut sheet and punch: 
POUNKS 226 25 e 2,761,844 | 3,448,190 |. 1,573, 313 1, 298, ^87 1, 078, 567 
Value A ebe ine 725,030 | $3, 225, 742 | $3, 262, 711 $737, 342 $217, 155 
Average per pound........... $0, 26 $0. 94 $2. 14 $0. 57 $0. 20 
Scrap: ! 
Short CONS PR RR 43, 262 45,138 51,727 141. 00% 88. 002 
Me usecase 8671. 165 $738,025 | $1,089,072 2 $512, 322 $1, 041, 123 
Average per ton EE $15. 51 $16. 00 $21.05 2 $19. 78 $19. 43 
Total sheet and scrap: ! 
Short toes. 44, 613 47, 862 52, 489 2 41, 700 54,141 
C $1, 396, 195 | $3,906, 767 | $4,321, 7S3 | 181, 519,664 | $1, 259, 378. 
Total ground: ! ] 
Short tons ....... pee med E 46, 979 51. 582 52. 713 151. 806 62, 113 
Value... .......................|] $1,653,358 | $1, 990, 144 | $1,914, 709 | ? $1,995,969 | $2,516,018 
Consumption of splittings: 
A E 6,636,639 | 8,413,362 | 8,816,045 7, 897, 402 7,815, 089 
Val coat ee edad $2, 535, 421 | $3. 518,822 | $4, 657, 730 $3, 415,606 | $1, 259, 476 


— 


Imports for consumption: 
Total uncut sheet and punch: 


Pounds.......... E 3, 244. 857 | 5,501,745 4. 231, 720 4. 199, 562 

Value E AA $2, 141, 465 | $6, 313, 060 $4,125,016 | $2, 28s, 448 
Scrap: i i 

Short ens. 8 2, 179 2, 048 3. 567 6, 208 

i! rer ea $25, 879 27,102 $11, 410 $75, 846 
Total sheet and scrap: 

Short tons .......... 3 3, 801 4. 799 5,700 8, 458 

ehr $2, 167, 344 | $6. 341, 002 $4,106, 420 | $2, 364. 294 
Manufactured: 

Short tons Ge Ee 7, 493 8, 960 3. (05 5. 487 

r... 8 $6, 860, 434 | $9, 513,004 | $3, 707. 718 .$2, 172, 333 $4,754, 533 
Total imports: l 

Short ee EE 11, 294 13, 759 7, 242 9, 405 13, 945 

nls $9,027, 778 ($14, 854, 066 | $7, 661, 484 $0,338,750 | $7,118,877 

Exports (all classes of mica): 
Short tons....................... 1, 001 693 619 981 1, 542 
Wanne v . $303, 526 $653, 839 $526, 824 $377, 473 $709, 109 


t 


1 Includes mica recovered from kaolin and mica schists as follows: 1942, 20,481 tons, $315,807; 1943, 24,113 
tons, $314,851; 1944, 22,107 tons, $455,567; 1045, 15,046 tons, $324,515; and 1946, 15,197 tons, $290,540. 


Revised figure. 
DOMESTIC PRODUCTION 


Sheet Mica.—The quantity of sheet and punch mica produced in 
1946 reached 1,078,867 pounds valued at $217,955, compared with 
1,298,587 pounds valued at $737,342 in 1945. Although the quantity 
of mica produced in 1946 was only 17 percent below that reported in 
the previous year, the value was 70 percent less than the 1945 figure. 
This is attributed to revocation of the Government subsidized buying 
program on November 30, 1945, and the return by most of the mica 
producers in 1946 to half-trim preparation of sheet mica. Punch 
mica in 1946 accounted for 91 percent of the total sheet produced or 
986,891 pounds valued at $126,039. In 1946 North Carolina sup- 
plied 34 percent of the punch, 92 percent of the sheet, and 73 percent 
of the scrap mica produced in the United States. 

Production statistics on mica are obtained by the Bureau of Mines 
from schedules sent to individual miners. These totals are checked 
against similar schedules obtained from purchasers of mica. In 
1946, however, many producers failed to report, and the Bureau of 
Mines was obliged to depend largely on reports from purchasers. 
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Scrap Mica.—Production of scrap mica in 1946 reached 53,602 
short tons valued at $1,041,423 compared with 41,060 tons valued 
at $812,322 in 1945. In addition to mine scrap, these figures in- 
clude 15,197 tons valued at $290,540 of mica reclaimed as a byproduct 
of kaolin washing and feldspar flotation operations, and by milling 
mica schists. Feldspar flotation is a new source of reclaimed mica. 
e the only producer is the Carolina Minerals Co., Kona, 


Despite the large volume of domestic scrap mica produced, a 
shortage developed, and mica grinders had to import large quantities 
of scrap from Angola, Tanganyika, Portuguese East Africa, India, 
Peru, Canada, and Mexico. 

The production of scrap and reclaimed mica for the 1941-46 period 
and the 1935-39 average are given in an accompanying table. 


Scrap and reclaimed mica sold or used by producers in the United States, 1935-39 
(average) and 1941-46 


Scrap Reclaimed Total 
Year bam — eee —t er 
Short tons Value Short tons Value Short tons Value 
1935-39 (average) .............. 13, 582 $168, 688 8, 404 $116, 824 21, 986 $285, 512 
Ill! 8 16, 917 257, 303 15, 583 185, 486 32, 500 442, 789 
I;; kd = 8 22, 781 355, 358 20, 481 315, 807 43, 262 671, 165 
c ees os rl 22, 025 423,174 24,113 314, 851 46, 138 738, 025 
(kr WEE 29, 620 603, 505 22, 107 485, 567 51, 727 1, 089, 072 
II 8 26. 014 487, 807 15. 046 324, 515 41, 060 322 
h. te eR EX s 38, 405 750, 883 15,197 290, 540 53, 602 1, 041, 423 
! Revised figures. 


Ground Mica.—The output of ground mica in 1946 reached an 
all-time high of 62,113 short tons valued at $2,516,018, an increase of 
20 percent over the 51,806 tons valued at $1,995,969 reported in 1945 
and 18 percent above the previous record year of 1944. 

The roofing industry in 1946, as in previous years, was the largest 
user of ground mica. The paint industry consumed substantial 
quantities of dry ground mica as well as the major part of the wet 
ground material. As shown in an accompanying table, the roofing 


Ground mica (including mica from kaolin and schists) sold by producers in the 
United States to various industries, 1945—46 


1945 1946 
Industry Quantity Quantity 
BH » Value e " Value 
ercen ercent o 

Short tons total Short tons total 
Roofing....................... 1 28, 407 155 | 1$711,175 30, 102 48 $791, 639 
Wallpaper 1,911 4 139, 719 2, 827 5 240, 786 
Rubber....................... 3,715 7 241, 657 4, 951 8 381, 231 
FFII 7, 570 114 382, 992 14, 452 23 638. 598 
Plastic 990 12 83, 941 321 1 33, 066 
Miscellaneous 79) . 9, 213 118 436, 485 9, 460 15 430, 698 
1 51, 806 100 | ! 1, 995, 969 62, 113 100 2, 516, 018 
NE E e A 

* H Revised. 

» Ax dun mica used for molded electric insulation, house insulation, Christmas-tree snow, manufacture 


eases and oj], annealing, pipe-line enamel, textiles, oil-well drilling, welding, and other purposes. 
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and paint industries accounted for 72 percent of the quantity and 57 
percent of the value of the 1946 output of ground mica. This high 
percentage is attributed to increased requirements for roofing and 
paint by the construction industries. 

The history of the scrap and ground mica industries for the 1923- 
46 period is indicated in figure 1. 
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FIGURE 1.—Scrap and ground mica sold in the United States 1923-46. 


Ground mica (including mica from kaolin and schists) sold by producers in the 
United States, 1942-46, by methods of grinding 


Dry-ground Wet-ground Total 
Year E ea 
Short tons Value Short tons Value Short tons Value 
A oA eee Se 36, 369 $805, 163 10, 610 $848, 195 46,979 | $1, 653, 358 
1043. :5 5: ouam Le esa te 40, 256 1, 027, 781 11, 326 962, 363 51, 582 1, 900, 144 
Jö» DEC 47,023 | 1,382,147 5, 690 532, 562 52, 713 ], 914, 709 
1045 fo ˙ seo ee ues 43, 686 1, 243, 075 8, 120 752, 894 51, 806 1, 995, 969 
J 53,908 | 1, 582, 974 8, 205 933, 044 62, 113 2, 516, 018 


1 Revised figures. 


An improvement in the manufacture of Mycalex products was 
patented by Guenther Bueckner (U. S. Patent 2,400,337, May 14, 
1946) and assigned to the General Electric Co. Faster and improved 
methods of producing molded mica parts by the utilization of silicone 
oil as & mold-release agent have also recently been reported by the 
General Electric Co.* 


! Chemical and Engineering News, Silicone Oil in Molding: Vol. 24, No. 18, Sept. 25, 1946, p. 2532 
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Production of sheet, punch, and scrap mica in the United States 
for the 1942-46 period, by districts,? is given in the accompanying 
table. Because of the small number of miners reporting, figures for 
some classes of mica in several districts cannot be released. The 
Southeastern district in 1946 again was the principal producer of sheet 
&nd scrap mica contributing, respectively, 93 and 76 percent of the 
total output reported. The Northeastern district in 1946, as in the 

revious year, produced the largest quantity of punch mica, accounting 
or 62 percent of the total output. 


Sheet, punch, and scrap mica sold or used by producers in the United States, 
1942-46, by districts 


Total 
1943 1944 1945 1946 1942-46 
Sheet: 
Southeastern : 
ounds. .................. 403, 257 376, 757 78, 510 85, 525 1, 164, 157 
Value $355, 149 | $1, 804, 247 | $1, 642, 278 $201, 505 $81, 863 $4, 085, 132 
Northeastern 
Pounds. 259, 584 189, 492 14, 624 2, 901 544, 709 
Vals $511, 633 3745, 157 $98, 347 $3, 726 $1, 408, 274 
Southwestern: 
Pounds 2, 663 4, 112 1. 965 390 Lé 3 9, 130 
ale os 0 $18, 433 $11, 784 $2, 660 1) 
Northwestern 
ound ss. 5 5. 228 38, 963 14, 14114... 58, 337 
Value $25, 939 $247, 071 $99, 655 |............ $372, 667 
Black Hills: 
Pounds 84, 935 80, 734 24, 064 3, 516 228, 564 
Mem FFV $394, 535 $408, 786 $168, 969 $6,284 | $1,074, 416 
Southeastern 
Pounds 1, 729, 573 514, 698 520, 118 356, 797 4, 684, 724 
Vealue -ie enas zaenaausa 3 $203, 358 $72, 768 $87, 970 $57, 720 $622, 142 
Northeastern: 
Pound 709, 740 240, 546 580, 166 615, 972 2, 635, 860 
WONG EENEG $216, 160 $67, 822 $56, 839 $66, 121 $448, 273 
Southwestern: 
Pounds................... 2, 627 4,375 |............ 6 2 15, 764 
A AN $1 $1, 596 $,, 450.1. osx. 1 3 $4, 744 
Northwestern 
Gig ). ee si 22 055 611580 55 $13,802 
%;... 1, 580 
Black Hills 
Pounds 248, 489 65, 649 32, 506 13, 884 724, 437 
È Value..................... $52, 674 $3, 240 $0, 727 $2, 148 $107, 634 
crap: 
Southeastern: 
Short Gong, 33, 317 37, 161 3 31, 960 40, 820 173, 658 
Value $589, 485 $899, 902 | 3 $933, 264 $931, 560 $3, 899, 540 
Northeastern: 
Short tons 1, 782 8, 114 547 182 0, 489 
Value $43, 550 $74, 200 $13, 707 $1,311 $150, 331 
Bouthwestern: 
Short tons. ............... 8, 730 8, 456 7, 082 9, 704 43, 515 
JE AA $63 $61, 372 $55, 420 $39, 749 $44, 860 $265, 185 
Northwestern: 
Wale ORUM Ee sal wie. xm $12,977 
Ale , 145 978 |............ 
Black Hills: de 
Short tons 2, 234 2, 558 1, 192 2, 806 11, 335 
Malte. iu. ss oases 5 $42, 704 $51, 405 $21, 634 $63, 692 $223, 974 


| Data not available for publication. 
3 Figures for 1942-45 inclusive. Data for 1946 not available for publication. 


3 Revised figure. 
CONSUMPTION 


_ The decline in consumption of block and sheet mica which began 
in 1945 continued through 1946. The decrease is more apparent in 
1946 because, although demands for the better grades of sheet mica 


— 
* Bureau of Mines Minerals Yearbook, 1945, p. 1502. 
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were reduced with the cessation of hostilities in August 1945, Govern- 
ment contracts in some instances continued through November of that 
year. The expanded use of substitutes and alternate materials for 
mica are also partly responsible for the decline. During 1946 the 
demand was largely for the lower grades of sheet mica for use in home 
appliances, such as toasters, waffle irons, hot plates, and similar prod- 
ucts for civilian consumption that were not manufactured during the 
recent war period. Most of the domestic sheet produced was pre- 
pared as half trim suitable only for use in these products. Imports 
of the lower grades of sheet increased sharply in 1946 while the better 
grades declined. 

Figure 2 summarizes graphically the situation with respect to 
imports of block mica and splittings and domestic production of 
sheet and punch. 
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FiGURE 2.— Block mica and splittings imported for consumption in the United States and sales of domestic 
sheet and punch mica, 1932-46. 


A summary of domestic production of sheet and punch mica and 
the apparent consumption of sheet, punch, and splittings for the 
1935-46 period are given in an accompanying table. 

Domestic production for the 1935-39 period averaged 1,140,724 

ounds annually and yearly consumption about 5,037,000 pounds. 
Therefore, our self-sufficiency percentage was about 23 during that 
period. Comparable figures for the 1942-46 period are 2,022,162 
pounds of domestically produced punch and sheet and 14,392,701 
unds consumed yearly, or a self-sufficiency of about 14 percent. 
igures for the latter period reflect the inadequacy of domestic pro- 
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duction during the war years, even with premium payments, and our 
continued dependence on imports for the major part of our supplies. 


Production of sheet and punch mica and apparent consumption of sheet and punch 
mica and mica splittings in the United States, 1935-46, in pounds 


Apparent Apparent 
Year Production] consump- Production | consump- 
tion tion ! 

e URN NES 936, 633 2, 666, 453 | 12, 040, 476 
I. echt secte 1, 319, 233 , 685 12, 888, 273 
E eege 1, 694, 538 17, 296, 196 
VOSS oe betes ee 939, 507 H 15, 185, 998 
ö; ES 813, 708 1, 208. 13, 310, 700 
IHO ege beeen coed 1, 625, 437 1,078, 867 | 13, 282, 337 


! Revised figures. 


Mica Splittings.—Consumption of mica splittings in the United 
States in 1946 reached 7,815,989 pounds valued at $4,259,478 com- 
pared with 7,897,402 pounds valued at $3,415,696 in 1945. 

Stocks of splittings on December 31, 1946, reached 6,588,932 
pounds valued at $3,615,731, an increase of 115 percent over the 
3,064,589 pounds valued at $1,391,617 reported in 1945. Part of the 
change may be attributed to the lifting of wartime restrictions on the 
purchases of splittings and the subsequent increase in stocks by 
industry, which under peacetime conditions maintains from 3 to 9 
months’ supplies on hand. Government stocks remaining at the end 
of 1945 have become part of the stock pile for national defense and 
thus are out of the commercial market. Consumption and stocks of 
8 splittings for the 1942-46 period are shown in an accompanying 
table. 


Consumption and stocks of mica splittings in the United States, 1942-46, by 
sources, as reported by consumers 


Indian Canadian Madagascan Total 
Year E A E: Wve RAS PUO AE 
Pounds Value Pounds| Value | Pounds| Value Pounds Value 
Consumption: 

7 eu esee 5, 998, 614 ¡$2, 415, 709 | 117,295 | $79,752 | 520, 730 ($339, 960 6, 636, 639 $2, 835, 421 
19413. 7, 649, 596 | 3,054, 995 | 344, 966 | 172,674 | 337,099 233, 788 | 1 8, 413, 362 1 3, 518, 822 
1944. 7. 708. 253 | 4,002,010 | 601,661 | 324,631 | 371,972 | 251,945 28, 816. 965 7 4. 657. 730 
19415. 7,085,316 | 2, 070,013 | 321, 216 | 163, 658 | 324,383 | 188, 530 19 7, 897, 402 | 3 3,415, 696 
1946. 7,243, 835 3, 939, 595 | 292, 212 | 152, 969 | 217,309 | 130,040 | 17,815,989 | * 4, 259, 478 

Stocks in consum- 

Sie hands Dee. 

1: 

19422 ꝑlk 8. 202, 240 | 3, 367, 788 | 257,591 | 178,082 | 321,529 | 201, 274 8, 781, 360 3, 747, 144 
1943 4, 031, 849 1, 708, 096 | 138, 564 85, 893 | 215,639 | 139, 797 |! 4, 517, 211 12,032, 758 
198448 3, 578, 885 1, 749, 011 141, 427 95, 850 | 184, 970 | 121,307 |? 3, 994, 977 2 2,025, 165 
19455. 2, 684, 848 | 1,145,176 | 143, 102 91,115 | 193, 763 | 130,661 | 3 3,064, 589 | 31,391,617 
1946. .........- 5, 727. 615 | 3, 039, 429 | 275,685 | 166,786 | 535,185 | 378,174 |* 6, 588, 932 | 43,615, 731 


! Consumption includes 26,510 pounds of domestic splittings and 55,191 pounds of Mexican splittings, 
valued at $11,308 and $46,057, respectively; stocks include 2,200 pounds of domestic splittings and 128,959 
pounds of Mexican splittings, valued at $1,069 and $97,963, respectively. 

2 Consumption includes 58,350 pounds of domestic and 76,728 pounds of Mexican splittings, valued at 
$23,862 and $55,282, respectively; stocks include 3,094 pounds of domestic and 86,001 pounds of Mexican, 
valued at $1,365 and $57,632, respectively. 

3 Consumption includes 94,716 pounds of domestic and 71,771 pounds of Mexican splittings, valued at 
$46,731 and $46,764, respectively; stocks include 7,000 pounds of domestic and 35,876 pounds of Mexican,. 
valued at $3,430 and $21,235, respectively. 
$ 1881 sumption includes 7,220 pounds of domestic and 55,413 pounds of Mexican splittings, valued at 
salua que 5,223, respectively; stocks include 4,541 pounds of domestic and 45,906 pounds of Mexican, 

at $1,390 and $29,952, respectively. 
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Muscovite splittings in 1946, for the second straight year, made up 
the bulk of the combined stocks, accounting for 87 percent of the 
total. This is attributed largely to wider use of muscovite splittings, 
reduction in output from the Madagascar mines, and closing of the 
Mexican phlogopite splittings industry. Statistics on the consump- 
tion of splittings on a quarterly basis, by kind and size, are no longer 
available. 

Built-Up Mica.—Consumption of built-up mica products in 1946 
reached 6,486,555 pounds valued at $10,285,862, a figure 10 percent 
below the 7,194,909 pounds valued at $9,846,719 reported in 1945. 
The downward trend that began in 1945 thus continued through 1946. 
The decline is attributed to the increasing use of substitute and 
alternate material for mica, the decrease in domestic production of 
large-size low-quality sheet, and the continued shortage of wire, steel, 
id other necessary components of electrical appliances. 


Built-up mica produced in the United States, 1944-46, by kinds of product ! 


1944 1945 1946 
Product — -¼—- — 
Pounds Value Pounds Value Pounds Value 
Molding plate 1, 792, 052 $1, 816, 920 2, 015, 993 $2, 096, 267 1, 742, 835 $2, 061, 588 
Segment plate 2, 521, 527 3, 073, 074 2, 441, 076 3, 074, 435 1, 860, 173 2, 460, 800 
Heater plate........ 364, 773 372, 683 390, 598 716, 903 685, 580 1, 283, 908 
Flexible (cold) 817, 255 1, 004, 719 715, 342 955, 126 553, 274 746, 600 
All other (tape, : 
ete.).............. 1, 942, 642 9, 870, 477 1, 571, 900 3, 003, 988 1, 644, 693 3, 732, 906 
Total......... 7, 438, 249 10, 143, 873 7, 194, 909 9, 840, 719 6, 486, 555 10, 285, 862 
! Partly estimated. 


Prices for domestic sheet and punch mica in 1946 were based largely 
on negotiation between buyer and seller. Trade-journal price quota- 
tions shown in the accompanying table therefore are nominal. - 
though 1946 prices were substantially less than the premium prices 
paid during the recent war period, they were considerably higher 
than those reported for the prewar year 1939. 

Prices for scrap mica in 1946 ranged from $15 to $17.50 per short 
ton f. o. b. mine in the Western States and $15 to $25 per ton in the 


Trade-journal quotations and average sales value of domestic uncut sheet mica 
per pound in 1946 


j 
quor ne 1 
Ov. ` 
1946 Clear spotted 


8 


13 

)))) 8 . 96 54 

))) 88 1. 47 A 
J T ME MOM HI MON doc 2.00 . 68 
)) A Se er CA A UN A 2. 61 . 90 
) 8 3. 00 . 80 
))))! 3.71 .01 
C 8 4. 48 03 
JJ ̃⁵ j... ... hades allt a alae ee 5.07 . 08 
) 8 S 


PI 
—ͤ——E—ͤ — — sz 
— —ñ6ʒĩä—. — ͤ —öQ—œ—ͤ— UꝶęA1NVWUu!P KK x mm mm mm mm as mm -N 


1E&MJ Metal and Mineral Markets quotations f. o. b. North Carolina. 
1 Calculated from sales by domestic producers as reported to the Bureau of Mines. 
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East. Prices on imported scrap, as reported by the mica grinders, 
ranged from $13 to $34 per ton. Prices for ground mica as quoted 
in the Oil, Paint and Drug Reporter were as follows: Dry-ground, 
per short ton 100 mesh f. o. b. mill in carlots $47.50, less than carlots 
$51 per ton, roofing grade 20 to 80 mesh $50 per ton; wet ground 
freight allowed, $100 to $125 per short ton in carlots and $110 to 
$140 per ton less than carlots, depending on mesh sizes. 


MICA SUBSTITUTES 


A synthetic resin having the trade name Luvican“ was produced 
by the Germans as a substitute for mica during the recent war period. 
Luvican is similar to the product marketed in the United States as 
Polectron. The German product was used primarily for high- 
frequency insulation and its electrical probe are comparable to 
polystyrene. It was only satisfactory for a few special purposes be- 
cause of its brittleness. Peak production was approximately 5 tons 
per month.“ Two investigators in the Netherlands have recently 
published a report on a product called ‘‘Scale Glass," which may be 
used as an alternate material for mica in radio tubes.? 

The German research on synthetic mica which started during 
World War I had progressed to such a stage at the end of World War 
II that it should be possible to produce synthetically condenser-grade 
mica at a cost about 10 times that of imported natural mica.? 


FOREIGN TRADE ” 


Imports.—In 1946 imports of all kinds of mica totaled 13,945 short 
tons valued at $7,118,877 compared with 9,405 tons valued at $6,338,759 
in 1945, an increase of 48 percent in quantity and 12 percent in value. 
The increase in quantity was largely in the relatively low-cost items, 
scrap mica (waste and scrap) and low-grade block (other, valued not 
&bove 15 cents per pound), which increased respectively 74 and 157 
percent. Imports of the better grades of block mica (valued above 
15 cents per pound) were 17 percent lower than that reported in 1945. 
In 1946, as in the previous year, the United States imported larger 
quantities of block mica from Brazil than from India. Imports from 
Brazil and Mexico are complicated because of the circuitous route 
followed by the mica received. Although Brazil now has & domestic 
mica-splitting industry, most of the splittings exported to the United 
States represent block mica mined in Brazil, shipped to India for 
splitting, returned to Brazil, and then reexported as Brazilian splittings. 
Mica mining in Mexico ceased near the end of 1945, and the s and 
mica cut and stamped to dimensions received from that country in 
1946 represent almost entirely mica purchased by United States com- 

anies 1n South America, brought to New York, reshipped to Mexico 
or preparation, and then reimported by the same companies. Fur- 
ther details on imports, by kinds and sources, may be found in the 
accompanying tables. 


7 Kline, G. M., Polyvinyl Carbazole in Germany: Modern Plastics, vol. 24, No. 3, March 1946, p. 157. 
8 10 J. M., Scale Glass as a Substitute for Mica: Glass Industry, vol. 27, No. 12, December 1946, 


pp. . 

* Tyler, Paul M., Synthetic Mica Research: Off. of Military Govt. for Germany (US), FIAT Final 
Rept. 746, Apr. 23, 1946, 20 pages. ire 

10 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Mica imported for consumption in the United States in 1946, by kinds and by 
countries 


Unmanufactured 


Waste and scrap, valued not | Untrimmed Other 

more than 5 cents per pound | phlogopite 

gl, ‘Marom ou 
which no 


rectangular 
niece exceed: Valued not Valued above 


Country above 15 cents 15 cents per 
Phlogopite Other duty ing in size 1 per pound pound (duty 
(duty 15 (25 percent inch by 2 n o 4 cents per 
percent) percent) nee may be (duty 4 cents pound 1725 
5 10 per pound) percent) 
Pounds | Value | Pounds | Value | Pound| Value | Pounds | Value | Pounds | Value 
Argentina AR EE A E AAA AS eae 286, 3711834, 591] 452, 762| $285, 433 
Brazil... SJ 891, 299 117. 2951, 291, 824 916, 073 
British East Africa Be, een „, AA O e AE GREEN 
Canada 3, 925, 480 O0, 839 300 4341, 8660856, 951! 310,472] 30, 122 3,943) 14, 481 
eh ³ ]ð e 211 202 
Guatemala F ))))ũ 8 ge 2, 235 242 5, 701 2, 389 
PNGB E P CMS 4, 553, 517| 21, 505. 5, 000 706} 868, 201] 800, 411 
Madagascar. PEA OP Ae al EE, ES HERMAN NONEM TEC eee ad 8,153) 11,413 
Mexico............. 155,691| 1,090 4, 354 KI | nen A Tf. Me 
¡LI AAA WE PA 339, 366| 1, 960)... 9, 500 961 17, 384 5, 485 
l'ortuguese Guinea 
and Angola. .....|.........]|....... 3, 973 111 T.. or 4,539} 10, 948 
Southern Rhodesia. |. ..... EE autetn Roc E CA ͤᷣ ⁵ ⁵ ⁰ ⁵ 0 8 101 775 
Union of South 
ATOR A A lera 2, 511, 208] 16. 1733344 E A A A 
Total: 1946 4, 081, 171| 31, 9298, 333, 916] 43, 917/341, 866| 56, 951|1, 504, 877 188, 91712, 652, 8192. 047, 580 
ta 5, 198, 323] 29, 07811, 935, 636! 12. 332 489, 4111 56,972! 584, 571| 56, 66913, 210, 73814, 011, 375 


Manufactured—Films and splittings 


Not cut or stamped to dimensions 


Not above 12 ten- | | Over 12 ten- eut or stamped.) Total films and 
Country thousandths o thousandths o splittings 
an inch in thick- | an inch in thick- | (duty 45 percent) 
ness (duty 25 ness (duty 40 
percent) percent) 
Pounds | Value Pounds | Value Pounds | Value Pounds | Value 
Brazil 4, 253 18,022 | 612, 211555 ..Q 22, 275 315, 364 
Gunter la .......-- 197 ))))! 8 197 44 
Guatemala..........| 197 444444 deco. 
Idas coe test 8, 835, 117 373, 311 508, 315 8,198 | $20, 649 |9, 216, 626 | 4, 186, 659 
Madagascar 538, „ WCW 538, 246, 263 
// oA A 12, 733 46, 011 2, 464 31, 302 15, 197 77, 313 
Total: 19466 9, 377, 847 404,066 | 566, 571 10, 662 51, 951 |9, 792, 575 | 4, 525, 846 
ME 5, 713, 005 1, 276, 026 | 495, 664 10, 396 74, 008 16, 999, 427 | 2, 151, 242 


Manufactured—Other 
Manufactured—cut 
or stamped to di- All mica manu- 
mensions, shape, or| Mica plates and factures of which Ground or pul- 
form (duty 40 built-up mica mica is the com- verized (duty 15 
Country percent) (duty 40 percent) ponent material] percent) 
of chief value 


Pounds Value Pounds Value Pounds Value Pounds Value 


—— — | [AGiwã ——m | ————— |——— —— | ————— dM — 
—— ——— [ E-A2— ͤ œ—— Ea 


Brazil. .............. 1, 312  — HY A, GE, PE ð 8 EN lene ee 

Canada......... MOM 850 I/ d9 E E 806, 740 $23, 525 

Denmark............]..........].. j EMEN 30 III eee ees 

India... coe 370,283 | 196,430 1, 000 $430 „277 10 , 
United Kingdom 107 EH cede estates Coated tes EE 

|: ET 272, 052 491 1, 000 430 830 1,288 | 806, 791 23, 528 

ass 5 ^ 470 Ce 601 1,771 8, 627 319 821 | 382,466 11. 042 
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Exports. Exports of mica and mica products in 1946 totaled 1,542 
short tons valued at $709,109, an increase of 57 percent in quantity 
and 88 percent in value over the 981 tons valued at $377,473 reported 
in 1945. The largest volume change was in ground mica. Canada, 
Belgium and Luxembourg, and the Union of South Africa were the 
chief foreign destinations. “Other manufactured products” accounted 
for the largest increase in value, and Italy, Canada, Venezuela, and 
Mexico provided the chief markets. Details of exports appear in the 
following table. 


Mica and manufactures of mica exported from the United States in 1946, by 


countries g 
Manufactured 
Unmanufactured 
Country SH 


Pounds 


re | es | eee ————— | re 


Pounds Value 


North America: 


Candados 213, 497 $2, 282 |1, 282, 555 
Ü aaa 1, 000 80 20, 325 
El Salvador... oec IRL AP A 530 
Mie ce ale ee wee 27, 623 10, 445 18, 292 
Panama, Republic of ll 20, 260 
Other North America LLL LL... ---..... 43 
South America: 
o A 10, 000 526 | 102, 370 
II WE, dE 35, 600 
A E . cca 2, 000 
h AS m EE 981 
Ill! E HIE 25, 900 
II ee sec ͤ y y y 4, 000 752 1, 159 
Venezuela... a. Ro 10, 000 A A 48, 877 4, 040 
Other South e PEE A „4 44 670 1, 967 
Europe: 
Belgium and Luxembourg 346, 640 12, 449 12, 297 
Fl. A 896 153 PEPA A 8, 686 16, 109 
A A y AE A PA 213, 734 169, 684 
o AA O EE 2, 200 75 207 
Portugali A A 8 1, 000 333 929 
F E ᷑ m EN . 1, 386 3, 274 
S WE, 8 20, 019 6, 561 12, 175 
Bwitzerldnqd. ß i 1, 192 2, 642 
We Duy E, ea AAA VE p 18, 712 14, 343 
United Kingdom. ....................]......... |. -.-.-...- 20, 000 2, 243 4, 250 
hh A h A EE 4, 163 7, 244 
Asia: 
q oc raed AE ⁰ ³ / ee eens UE 4, 840 16, 962 
ÉIER eege RES 31, 995 2, 558 86, 000 698 703 
Netherlands Indies. coco bierg ëss, Rem 11, 700 50 76 
Philippines, Repüblieor. 2. meno E [eo esee ce RA ETTS 1, 828 089 
Other Asis. AA E A d 064 156 
Africa: 
P Wu. n mM EDU ARA 1, 899 211 
Belgian CONGO 265-5422 Jose eee ee 70 4d EE ̃ 2, 780 000 
t t leo ae 2,200 |} — 170 e AN Rw cots 
Union of South Africa. 4-222 eee 262, 070 5, 428 
Otliór AAA AO AAA v ea PA 1, 245 
Oceania: 
A A A AAA 5, 000 25 
Other OCeam a EE, A AA A APA 299 
Total: i .. ð bee 295. 081 16. 793 2, 303, 385 
q as 285, 035 14, 844 |1, 498, 004 


WORLD PRODUCTION 


Information on world production has increased substantially in the 
past 2 years, and figures on the major producing countries are now 
available, as shown in the accompanying table. 


MICA 795 


World production of mica, 1940—46, in metric tons ! 


[Compiled by P. Roberts] 
Country ! 1940 1941 1942 1943 1944 1915 1946 

North America: 

Canada (sales) 819 1, 582 2, 731 3, 651 3, 032 3, 195 2, 051 

Ougatemglsa s.s]... * 13 5 1 31 34 

Mexico.. 2000000 3 39 3 36 44 104 ? 111 3 409 3 81 

United States (sold or used by 

producers) 7272... 21,046 | 30,693 | 40,499 | 43,419 | 47,617 | 37,838 40, 116 

South America: 

Argentina. 442 540 625 402 594 (!) (5 

Bolivia (export) 1 3 3 2 7 EE 

Brazil (ex ports) 1. 117 867 866 796 941 984 1, 148 

SC ³˙ꝛꝛA%¾ůen chee eels 4 8 5 9 113 491 207 

CCC ⁵ AA ã AAA AAA A 3 6 
Europe: 

E A O 34 904 AN ( (5) (8) (5) 

Na ³·¹¹ 33 68 1, 391 981 3724 2 564 3 224 

Portugal. EE 8 (5) ` OH 219 | 41,200 (5) 80 

Rumania. 2 ee 174 126 116 628 (5) ( Q 

Spáin eee ß oe eee 20 215 334 387 239 18 ll 

Sweden. EE 91 127 494 327 335 126 (Q) 
Asia 

„ oso oo ec eset $2) @ 44 2 2 1 

India (ex Meee lace ude 8 8, 654 10, 584 8, 729 10, 242 8, 670 4, 859 (4 

Korea (Chosen)................... i 1 2 OI (^ 
Africa: 

British East Africa: 

ONY AA (5) (0 
Tanganyika................... 9 4 12 41 3 128 3 250 1 342 
Uganda 12 5 Lé 

dl conoce 11 E (5) FM 5) 
IA ED 2 1 (9) (5) (^) (5) (5) 
Madagascar 531 479 320 343 493 620 1 683 
Portuguese East Africa . 1 (*) 4 2 2 
Portuguese West Africa 2 1 (7 1 4 20 6 
Rhodesia: 
Northern 2 (0 4 10 16 7 (7) - 
Southern 6 14 54 250 196 335 
6 Union of South Africa 1, 252 1, 076 1, 265 1, 274 1, 127 1,131 1, 785 
ceania: 
Australia............. clc lle s 103 12 146 134 23 
New Zealand......................|......... (8) Q9) 0) C) C) assesses 
O doi 34, 500 | 47,000 | 58,000 | 63,100 | 61,700 | 52,000 64, 200 


1 In addition to the countries listed mica is also produced in China, Colombia, and U. 8. 8. R., but data 
on KE are not available. X 

! Exports. 

3 m into United States. 

Includes following quantities recovered from kaolin and schísts— 1940: 8,776 tons; 1941: 14,137 tons; 1942: 
18,680 tons; 1943: 21,875 tons; 1944: 20,055 tons; 1945: 13,649 tons; 1946: 13,750 tons. 

$ Data not available. 

* Estimate. 

? Less than ! ton. . 

$ Estimated by author of chapter; excludes countries listed in footnote 1. 


Australia.—It is reported that the mica industry in Australia will 
remain under Government control through 1947. During the recent 
war period mica deposits were developed in Queensland, New South 
Wales, South Australia, Western Australia, and the Northern Terri- 
tory. Most of the production, however, has come from the Northern 
Territory. A few tons of phlogopite mica were recovered from a 
deposit at Strangeways Range, about 30 miles northeast of Alice 
Springs, Northern Territory. Damourite, a fine-grained hydrous 
mica, is recovered from a deposit of china clay in South Australia and 
marketed as ground mica. The mica section of Mineral Resources 
of Australia Summary Report 4 has recently been reviewed by the 
Bureau of Mines.” 


11 Bureau of Mines, Mineral Trade Notes: Vol. 22, No. 1, January 1946, pp. 36-46. 
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Brazil.—It is reported that 1,148 metric tons of mica valued at 
26,732,000 cruzeiros (about $1,336,600) were shipped from Brazil in 
1946. It is believed that the annual output of the better grades of 
block mica, in the next few years, will be greater than that reported 
before World War II but much less than during the war. 

Canada.—The bulk of the mica produced in Canada in 1946 was 
phlogopite. Muscovite sheet mica recovered during the recent war 
years was a relatively high-cost product which, it is believed, will not 
continue in production under peacetime conditions. Large quantities 
of phlogopite scrap were exported to mica grinders and built-up-mica 
manufacturers in the United States. A review of the Canadian mica 
industry’s contribution to World War II and prospects for the future 
has recently been published.” 

India.—The production of mica in India in 1946 was curtailed by 
unsettled political and labor conditions. The industry was also con- 
cerned about the proposed manufacture of synthetic mica and the 
disposal of surplus stocks of mica in Great Britain. An agreement was 
reached by the Indian and United Kingdom Governments whereby 
stocks of block and film mica of grades 4 and larger will be marketed 
over a period of 5 years and grades 5 and smaller block and film, 
stained and lower, and loose splittings over a 10-year period. Sales 
of this stock will be through normal trade channels by Mica Distribu- 
tors, Ltd., which will act as the Government’s agent. One outcome 
of the Report of the Mica Inquiry Committee, 194445, in India was 
the Mica Mines Labor Welfare Fund Act, 1946, passed April 1, effec- 
tive July 26. The act provided for a cess or tax on all mica, in what- 
ever state, exported from British India at rates not exceeding 6% percent 
ad valorem. The money collected is to be applied by the Central 
Government to a fund for financing activities to promote the welfare 
of mica miners. The rate fixed was 2% percent. 

Madagascar.— The mica industry in Madagascar in 1946 was 
hampered by the unstable condition of the French franc and by labor 
troubles. In January 1946 the Minister of the Colonies set new prices 
for block mica which were, respectively, 25 and 35 percent higher for 
ordinary block and splitting mica, and spark-plug quality, than that 
paid by the United States Commercial Company during the recent 
war period. Consumers refused to pay the new prices, and later in 
the year prices were reduced. However, as the Madagascar exporters 
were paid in Metropolitan French francs, which were devalued below 
the Malagasy (Madagascan) franc, they refused to quote a firm price 
Ge phlogopite mica. Thus sales fell off and many of the mica mines 
closed. 


1! Spence, H. 8., Mica as a Critical War Mineral: Canadian Min. Jour., vol. 67, No. 6. 1946, June pp. 611- 
617, and No. 7, July pp. 710-717. 


Molybdenum 


By EDWIN K. JENCKES 


GENERAL SUMMARY 


HE progressive decrease in the domestic production of Molyb- 

denite concentrates since 1943 continued for the third successive 

year in 1946. Measured in terms of molybdenum contained, the 
out-turn was 18,218,000 pounds—59 percent of that in the previous 
year and 30 percent of the all-time high in 1943. Consumption of 
concentrates, which increased slightly in 1945 as compared to 1944, 
declined markedly to 14,994,000 pounds in 1946, a drop to 46 percent 
compared with 1945. Stocks in the hands of producers and consum- 
ers on December 31, 1946, were 114 percent of those on hand at the 
close of 1945. 

Imports (276,475 pounds of molybdenum contained) were 42 
percent of the quantity brought into the country in 1945 and were, 
with the exception of 10 pounds from Mexico, entirely from Chile. 
The importations from Canada for refining and reexport to that 
country (noted in the 1945 chapter of this series) were entirely absent 
in 1946, as were importations from Peru. 

The predominant use for molybdenum is as an additive to alloy 
steel, although the relative proportion of molybdenum entering into 
other uses is increasing. 


Salient statistics of the molybdenum industry in the United States, 1942-486, in 
thousands of pounds of molybdenum contained in ore and concentrates 


1942 1943 1944 1945 1946 
Production.............. ic eds 56, 942 61, 667 38, 679 30, 802 18, 218 
Imports for consumption 756 1, 789 3, 499 665 276 
Shipments (including exports) 66, 437 53,955 39, 423 32, 521 16, 304 
Gti, 8 56, 388 49, 891 31, 520 32, 606 14, 994 
Stocks (producers' and consumers’) Dec. 31.......... 12, 540 17, 993 19, 335 16, 899 19, 255 


GOVERNMENT REGULATIONS 


Civilian Production Administration.—Order M-21 (Minerals Year- 
book, 1945, p. 638) authorizing CPA to exercise controls over alloy 
steel and ferro-alloying materials, continued in force during 1946, but 
no active controls were instituted. 

Office of Price Administration.—Amendment 26 to supplementary 
Order 129, issued and effective June 12, 1946, suspended price controls 
under Maximum Price Regulation 489, covering tungsten, molyb- 

197 
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denum, cobalt, and vanadium. Effective November 10, 1946, supple- 
mentary Order 193 was issued, exempting from price controls all 
commodities except sugar and rice. | 


DOMESTIC PRODUCTION 


The total production of molybdenum concentrates in 1946 was 
18,218,000 pounds (contained molybdenum). Stocks in the hands 
of producers and consumers on December 31, 1946, totaled 19,255,200 
pounds molybdenum, which at the average rate of consumption for 
that year represents a 15 months’ supply. 

Se shipments for 1914-46 are shown in the accompanying 
table. 


Molybdenum in ore and concentrates shipped from mines in the United States, 
1 


1914-46 
Year Pounds Value ? Year Pounds Value : 

1914-188822. 1, 601, 643 $2,070,213 || 19411114. 38, 377,000 | $25, 996, 000 
1919-23 22323232 LLL... 355, 493 370,371 TAL ita Soe a 66, 437.000 | 47, 275, 000 
192-288 343 6, 160, 304 || 19433... 53,955, 000 | 38, 500, 000 
1929 8 . i re RECS 18, 954, 917 11, 406, 000 || 1914444 39, 423, 000 27, 999, 000 

CCC „077, 000 64, 244,000 || 194555 32, 524,000 | 23, 107, 000 
1 32, 415,000 | 22,157,000 || 194660 16, 304, 000 | 11, 167, 000 
TAO E —8 25, 329, 000 17, 189, 000 


! For shipments by years, 1914-38, sce Minerals Yearbook, 1941, p. 629. 
3 Largely estimated by Bureau of Mines. 
! No shipments in 1921 and 1922. 


Total production declined 12,584,000 pounds of molybdenum (41 
percent) in 1946 as compared to 1945. Production at straight 
molybdenum mines dropped 7,961,000 pounds (42 percent), while by- 
5 molybdenum decreased 4,623,000 pounds (39 pnan 

yproduct molybdenum represented 39 percent of the total concen- 
trates recovered in 1946, as compared to 38 percent in 1945 and 35 
percent in 1944. 


REVIEW BY STATES 


Molybdenum was produced in six States in 1946, Colorado leading, 
followed in order by Utah, Arizona, New Mexico, Nevada, and Cali- 
fornia. The order was unchanged from that in 1945, except that 
Arizona and New Mexico exchanged places. 

Arizona.—In 1946 there were two producers of molybdenite in 
Arizona, the byproduct recovery operations of the Miami Copper Co. 
at Miami, Ariz., and those of the Squaw Peak Copper Mining Co. at 
Camp Verde. 

Diamond drilling on the San Manuel property by the Magma 
Copper Co. is reported to have developed 119 million tons Mg es 
grade copper ore, of which 74.9 million tons is sulfide ore carrying 
0.818 peer copper and a small but economically important quantity 
of molybdenum.! 

California.— The sole producer of molybdenum in California is the 
United States Vanadium Corp. at Bishop, where the metal is recov- 


! Mining Record, Another Great Copper Mine Discovered in Arizona: Vol. 57, No. 33, Aug. 15, 1946, p. 1. 
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ered as a byproduct of tungsten production. Molybdenum occurs 
as molybdenite and powellite. 

Colorado.—Colorado continues to be the largest producing State 
and supplied virtually 60 percent of the domestic output in 1946. 

Despite the enormous demands made by the war, the reserves of the 
Climax Molybdenum Co.,? the world’s largest molybdenum company, 
increased. A drilling program was carried out during the war years 
which brought reserves of proved or probable ore" to 260 million 
tons containing 1.6 billion pounds of molybdenum as compared with 
145 million tons of ore containing 1.05 billion pounds of molybdenum 
recorded in 1935. It has been reported? that mining operations at 
Climax during World War II were confined to pulling broken ore 
reserves to achieve maximum production and that all ore breaking 
was suspended. A more balanced mining program was resumed late 
in 1946 with the hiring of 100 men to work a 5-day week. 

The Urad mine of the Molybdenum Corp. of America at Empire, 
Colo., produced concentrates throughout 1946. Mining was curtailed 
pending the results of exploration by diamond drilling which was 
undertaken to define the limits and content of the ore body.“ 

Nevada.—The output from the Kennecott Copper Corp. at its 
McGill concentrator constitutes the only molybdenum production in 
Nevada. Ores from Kennecott’s Ruth mine and Copper Flat open 
pit and from Consolidated Coppermines Corp.’s Emma Nevada group 
are milled at this concentrator. 

New Mexico.—There are two producers of molybdenite in New 
Mexico, the Chino Mines Division of the Kennecott Copper Corp., 
Hurley, and the Molybdenum Corp. of America, ides At Hurley 
molybdenite has been recovered as a byproduct of copper operations 
since 1937. The Questa mine, which is operated for molybdenum only, 
has been a producer since 1919. The Questa mill, originally a 40-ton 
plant, has been enlarged to treat an additional 200 tons daily of 
accumulated tailings.’ 

Utah.—Utah continued to be the second-largest producing State 
because of the byproduct recovery of the Utah Copper Co. at Arthur 
ay Magna. There was no other producer of molybdenum in the 

tate. 


EXPLORATION AND DEVELOPMENT 


The Bureau of Mines has published reports * on three molybdenum- 
bearing properties: the Amargosa ee er Property, 
Pima County, Ariz.; the Old Reliable Copper Mine, Pinal County, 
Ariz.; and the Bi-Metallic Molybdenum Deposit, Okanogan County, 
Wash. 


3 Mining World, Climax Reserves Climb Despite War Production: Vol. 8, No. 6, May 1946, p. 57. 
Mining Record, Climax Molybdenum Has Fine Reserve of Important Ore: Vol. 57, No. 22, May 30, 


3 Mining World, vol. 8, No. 10, September 1946, p. 25. 
* Skillings’ Mining Review, Drill Out Molybdenum Deposit at Urad Mine: Vol. 34, No. 49, Mar. 23, 1946, 


p. 16. 

Mining World, vol. 8, No. 9, August 1946, p. 22. 

$ Mining World, vol. 8, No. 9, August 1946, p. 31. 

Mining rd, vol. 58, No. 7, Feb. 13, 1947, p. 3. Ati 

* Tainter, Stanton L., amako Epania Moly benyn Cop per Property, Pima County, Ariz. 
Bureau of Mines Rept. of Investigations 4016, 1947, 15 pp. S 
poaa, R. H., Preliminary Exploration 9r Bl Metallic Molybdenum Deposit, Okanogan County, Wash.: 

ureau of Mines Rept. of Investigations 3932, 1946, 6 pp. : 
> Denton, Thomas G., Old Reliable Copper Mine, Pinal County, Ariz.: Bureau of Mines Rept. of Invest! 


gations 4006, 1947, 9 pp. 
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During 1946 the Geological Survey reported no exploration of 
molybdenum properties. 


CONSUMPTION AND USES 


The largest single use for molybdenum is as an alloying element in 
the 1 of alloy steels, lor which molybdenum oxide, calcium 
molybdate, ferromolybdenum, and molybdenum-bearing scrap are 
Sc Molybdic acid, sodium molybdate, molybdenum metal, and 
special molybdenum alloys enter into electrical and electronic equip- 
ment, laboratory chemicals, dry-color lakes, and special alloys. 
In 1946 the consumption of molybdenum products entering into 
alloy steel decreased 46 percent as compared to 1945, whereas the 
roduction of alloy steel (excluding stainless) declined 30 percent. 
he comparable declines in 1945 as compared to 1944 were 16 and 
20 percent, respectively. The lower consumption of molybdenum per 
ton of alloy steel in 1946 is largely accounted for by reversion of the 
market from military to civilian uses in which steels of lower alloy 
content are specified. 


Consumption of molybdenum products in the United States, 1942-46, in thousands 
of pounds of contained molybdenum 


Ferromo- Calcium | Molybde- Other 1 Purchased Total 


lybdenum | molybdate |num oxide! scrap 
19049... 5: A ee PARAT 10, 673 5, 501 27, 824 414 1, 252 45, 664 
A E EE 6, 663 5, 099 , 383 2, 940 41, 665 
;³ð¹d oe te 4, 617 2,351 21, 303 631 2, 777 31. 679 
„ 560 2 166 17, 583 989 1, 631 26, 929 
( 2, 807 1, 058 9, 344 631 716 14. 556 


1 Includes also molybdenum trioxide and molybdic acid. 
Ammonium molybdate, sodium molybdate, molybdenum silicide, molybdenum metal, and alloys. 


The addition of molybdenum to various grades of stainless steel 
increases resistance to most chemical attack. 

Despite the large decline in the consumption of molybdenum com- 
pounds entering into other-than-steel uses (a 36-percent declinefrom 
the 1945 consumption), these applications have increased 52 percent 
over 1942. 

The use of molybdenite as a die lubricant has been proposed and 
described.” 

Molybdenum is finding an expanding market in the alloys used in 
jet propulsion engines, turbo superchargers, and gas turbines. For 
these uses, molybdenum has been described as the best additive for 
high-temperature strength.“ The utility of molybdenum in alloys 
for these severe services has received the recognition of engineers 


1 Norman, T. E., Molybdenite as a Die Lubricant: Metal Progress, vol. 150, No. 2 August 1946, p. 314. 

L n F 8., Cross, H. C., Evans, C. T., Jr., Franks, Russell, Johnson, R. B. Mochel, Nh L., and 
Mohling, Gunther, Superalloys for High-Temperature Service in Gas Turbines and Jet Engines: Metal 
Progress, vol. 50, No. 1, July 1946, pp. 97-122, see editor’s note, p. 108. 

Fleischmann, Martin, 1625-6 Alloy for Gas Turbines: Iron Age, vol. 157, No. 3, Jan. 17, 1946, p. 44. 
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not only in the United States but in England, France,? and the 
U. S. S. R.” 


STOCKS 


The accompanying table presents year-end stocks of molybdenum 
concentrates and products in the hands of producers and consumers, 
1941—46. 


Year-end stocks of molybdenite and molybdenum products in the hands of 
producers and consumers, 1941-46 


Mo contained, thousands of pounds 


Year 1941-46 

Products average 
ööͥÜÜ² ³˙¹0ͤ ³¹ w.üw...wuͤ 21, 226 8, 806 106. 8 
1942 ARCET Cd ES 12, 540 8, 465 74.5 
NAS o s os as berba m A ap iMd 17, 993 12, 176 107.0 
o TEE 19, 335 8, 740 99. 6 
A EEN 16, 899 12, 829 105. 5 
NRG ee ct a A A e e a E 19, 255 10, 793 106. 6 


PRICES 


During 1946, the published price of molybdenite held at 45 cents 
per pound of MoS, in 90-percent concentrates. This has been the 
published price since 1938. This is an open market price, and con- 
tracts probably can be obtained at a somewhat lower figure, depend- 
nr on the quantity involved, terms of payment, etc. 
| ndon prices for molybdenite (85 to 90 percent concentrates) were 
quoted at 40s. to 42s. 6d. per long-ton unit from January 1 to November 
28, on which date the price was raised to 45s. to 47s. 6d. 

The following prices for molybdenum products, which were quoted 
in the trade journals during the ycar, conformed to the maximum prices 
established by the Office of Price Administration in Maximum Price 


Regulation 489, dated November 8, 1943. 
Price 


per pound 

contained 
Product: molybdenum 
Ferromolybdenum...................- m—— — $0. 95 
Molybdic oxide, technical, (powder or briquets) )) . 80 
Calcium molybdate.......---. 12 concede c ee poo eme eee eee . 80 


No price change occurred when molybdenum was removed from 
price regulation on June 12, 1946. 


* Monypenny, J. H. G., British E. N. Alloy Specifications: Iron Age, vol. 156, No. 20, Nov. 15, 1945, 
. 71-76. 
PFRudroft, D. W., Die Steel for Hot Work: Metallurgia, vol. 34, No. 202, August 1946, pP. 182-192. 
Rothram, L., Some Aspects in the Development of Alloy Steels: Metallurgia, vol. 35, No. 206, December 
1946, pp. 75-77. 
Oliver, D. A., and Harris, Q. T., Ferritio Discs for Gas Turbines: Metallurgia, vol. 34, No. 204, October 
1946, pp. 293-295. 
Metallurgia, Recent Developments on Materials for Gas Turbines: Vol. 84, No. 204, October 1946, pp. 
16-3 


20 
, mbe . 456-462 
1 Grenire, C., Les aciers inoxydables françaises: Chim. et ind., vol. 56, No. 6. December 1946, p 4 à 
Portevin, Albert M. (tr. by Baldwin, Wm. L., Jr.), Substitute Metallurgical Products: Metal Pro- 
ress, vol. 50, No. 3, September 1946, pp. 485-494. . 
Ern Wollson, S. E., and Myahkov, M. P. (tr. by Cosman, T.), Creep-Resistant Alloy Steels: Iron Age 
vol. 156, No. 5, Aug. 2, 1945, pp. 58-63. 
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FOREIGN TRADE ” 


Imports of molybo enum ore and concentrates into the United States 
are normally small, and the 1946 imports (276,475 pounds of contained 
molybdenum) show a decrease of 58 percent from those of the preced- 
ing year; 1946 records the second successive year of decline from the 
ill ume high of 1944. 

Of the 1946 imports, 276,465 pounds (molybdenum contained) were 
imported from Chile for reexport. No ferromolybdenum was imported 
in 1946. 

Exports of molybdenum ore and concentrates were 564,924 pounds 
(contained molybdenum) valued at $371,024, a decrease of 80 percent 
in quantity from those in 1945. 

Imports and exports of molybdenum ore and concentrates for 1945 
and 1946 appear in the accompanying tables. 


Molybdenum ore and concentrates imported for consumption in the United States, 
1945-48, by countries 


1945 1946 
Pounds Pounds 
Country . 
ross M ol yb- Value ds M olyb- Value 
enu e 
weight content weight content 

Oasanada...-. eoo lid 1 887, 163 1 460, 416 | 1$443,359 |... „ 
e ees 251, 368 138, 252 75, 000 1 561, 034 1 276, 465 1 $181, 539 
i ⁰ãyd DEE 60 10 86 
Pell 8 124, 753 66, 131 112; ⁊ðͤ , d 


1, 263, 274 664, 790 566, 485 561, 094 276, 475 181. 607 


! Imported for conversion and reexport. 


Molybdenum ore and concentrates exported from the United States, 1945-48, by 


countries 
1945 1946 
Pounds Pounds! 
Country GE 
Gross Molyb- Value Molyb- Value 
weight denum denum 
content content 
Canada. ocu sce eee to de 1 as 1, 176, 800 705, 633 $468, 400 30, 000 
A A A A AMES 8 , 940 815 
e IN IN ee cee 704, 104 354, 142 211,080 1 526: en 
Netherlands. ste coo coos Seng 22, 400 12, 544 10:097 AS AMA be 
Bwodel A oe E SE 191, 400 115, 364 91, 954 301, 031 172, 109 
A: A A AS 3, 257,858 | 1,674,834 | 1, 126, 777777 
United KiIngdoni....———-— ncc AO Uʒ 8 231, 153 173, 365 
AN E MAMA ðBſuo⁰ y b 800 73⁵ 


5,352,562 | 2,862,517 | 1,929,187 564, 924 871, 024 


1 Beginning Jan. 1, 1946, gross weight not reported. 


n Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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WORLD REVIEW 


Official production data on molybdenum have been published by 
several countries from which they were not available during World 
War II, notably Norway and French Morocco, and partial returns 
have been made by several other countries. All such data have 
been included in the accompanying table. 


World production of molybdenum in ores and concentrates, 1938-46, by countries, 
in metric tons 


[Compiled by B. B. Mitchell) 


Country 1941 


Finland. ................... 


Norwayy 

FC AAA 

RE EE 1 (3) (3) (3) (3) (3) 

United States. 18, 309 | 25,829 | 27, 072 

Other countries %............ (8) (9) ( (5) (5) (5) 
Total /... 


1 Molybdenum content estimated by the author from gross weight of ore and concentrates reported. 

3 Less than 1 ton. 

3 Data not yet available; estimate included in total. 

* Estimate by the author. 

5 Exports to Japan AY val 

$ Data represent areas designated as Free China during the period of Japanese occupation. 

? Preliminary data for fiscal year ended March 31 of year following that stated. 

$ Estimate by the author Jor Greece, Rumania, and Yugoslavia included in the totals; in addition, 


molybdenum ore is produced in Burma, France, Sweden, and U. S. S. R., but data of production are 
not available or are incomplete. 


Austria.'"—In the first quarter of 1946, 225 tons of molybdenum 
ore were mined in British-controlled Carinthia. 

Canada.—According to preliminary estimates, the 1946 exports of 
molybdenum concentrates were 751,197 pounds valued at (C) 
$350,032 compared to 978,117 pounds valued at (C) $411,663 in 
1945.“ Claveau has reported ^ the presence of molybdenite in the 
rocks along the north shore of the St. Lawrence River in the region 
between Havre St. Pierre and the Olomane River. 

McKean has described '* a process for producing satisfactory 
molybdenite concentrates from ores containing MoS;, bismuth, and 
copper. 

Chile. Exports of molybdenite in the first half of 1946 were 1,256 
metric tons, compared to 418 tons during the corresponding period 
in 1945." 


u Metal Bulletin (London), Austrian Notes: No. 3124, Sept. 3, 1946, p. 4. 
M Dominion Bureau of Statistics, Preliminary Report for 1946: Ottawa, 1947. No. 6 
e 5 Claveau, Jacques, Region of the North Shore of the St. Lawrence: Canadian Min. Jour., vol. 67, No. 6, 
une 1946, pp. 625-033. 
NM McKean, F. K., A Process for Cleaning Molybdenite Concentrate: Trans. Canadian Inst. Min. and 
Met., vol. 50, 1947, pp. 36-48. 
n Bureau of Mines, Minera! Trade Notes: Vol. 23, No. 3, September 1946, p. 20. 
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Finland.'*—During 1944, 194 tons of molybdenite concentrates were 
produced, of which 20 to 30 tons were consumed in Finland; the 
remainder was exported. 

Greece.“ — The concentrating plant . by the Krupp Co. at 
Gevgeli is still intact but has remained idle. The mines are held 
under trusteeship by the Government. 

Japan.—The production of molybdenite concentrates in 1946 (cal- 
endar year) was 99 metric tons containing about 80 percent MoS,. 

Manchuria.—A rich molybdenum deposit has been reported in 
Manchura.? During the war 300 Japanese technicians and staff 
and 6,000 Chinese were employed. Early estimates of the extent of 
reserves have been questioned.* 

Mexico.— During the first half of 1946, 1,118 metric tons of molyb- 
denum concentrates were produced and shipped to the United States.? 

Norway.—An official report published by the Central Bureau of 
Statistics states that during the first half of 1946 no export shipments 
of molybdenite were made. In the same period of 1945, 207,621 
kilograms were exported.” 

Peru.—The reserves of Peru Molibdeno, S. A., the only producer 
of any consequence, were large, but development work was suspended 
during the war years. The supply of minable ore became exhausted, 
and the mine was shut down early in 1945; in consequence, the United 
States Commercial Co. canceled its contract because of failure of 
deliveries. Peru Molibdeno, S. A., subsequently experienced financial 
difficulties and was finally liquidated to satisfy creditors. All mining, 
concentrating, and other equipment has been sold.“ 

Rumania.” — Although several deposits of molybdenum-bismuth 
ores are known, the deposit at Baita is the only one known to have 
been exploited. 

1* Bureau of Mines, Mineral Trade Notes: Vol. 22, No. 3, March 1946, p. 19. 
19 Bureau of Mines, Mineral Trade Notes: Vol. 22, No. 2, February 1946, p. 17. 
? Daily me Reporter, Rich Molybdenum M ine Is Discovered in Manchuria: Vol. 46, No. 116, June 


18, 1946, p. 2 
ining and Industrial Magazine of South Africa, Molybdenum in Manchuria: Vol 34, No. 7, July 1946, 


p. 480. 
n Daily Metal Reporter, Deposit of Molybdenum in Manchuria Held Unlikely: Vol. 46, No. 117, June 
46 4 


„P. 4. 
h Bureau of Mines, Mineral Trade Notes: Vol. 23, No. 5, November 1946, p. 19. 
ae Mining 1 (London), Norwegian Metal and Mineral Trade, January-June: Vol. 227, No. 5801, 
ct. 26, 1946 
1 Bureau o Mines, Mineral Trade Notes: Vol. 22, No. 2, February 1946, p. 17. 
25 Burcau of Mines, Mineral Trade Notes: Vol. 23, No. 2, August 1946, p. 22. 
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GENERAL SUMMARY 


only by the capacity of available facilities, the marketed produc- 

tion of natural gas in 1946 is estimated to have expanded 4 percent 
over the 1945 record, to 4,095 billion cubic feet. Al major classes 
of consumers used more gas except the electric utility power plants, 
whose requirements declined 19 billion cubic feet. 

Domestic consumption, stimulated by an unusual increase in house- 
heating installations, approximated 650 billion cubic feet, or 7 percent 
jnre dn in 1945. The increases in consumption by carbon- black 
and portland- cement plants were above the national average, reflect- 
ing higher rates of production by these industries. The demand for 
natural gas for miscellaneous industrial purposes was well maintained, 
a small increase in 1946 contrasting with a decline in the Federal 
Reserve Board index of industrial production from 203 in 1945 to 
170 in 1946. 

The average value at the wells of natural gas is estimated to have 
risen from 4.9 cents per thousand cubic feet in 1945 to 5.1 cents in 
1946 owing to increased prices in many producing fields and to pro- 
duction gains in a few important areas where the field price is above 
the national average. 

Estimates of the average value at points of consumption indicate 
an increase from 21.4 cents per thousand cubic feet in 1945 to 21.6 
cents in 1946. (See fig. 1.) Except for higher average prices of gas 
for carbon-black manufacture, rates to consumers changed little. 
The greater volume of deliveries to domestic and commercial custom- 
ers, however, was a primary influence in supporting the average sales 
value of all gas. 

The export of natural gas by pipe line to Mexico decreased from 
- the 1945 record total of 18,016 million cubic feet to 17,475 million 
in 1946. Capacity to deliver gas to Monterrey, Mexico, from south 
Texas fields will be augmented by completion of à new pipe line in 
1947. The movement of natural gas across the Niagara River at 
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Buffalo for distribution in Ontario, Canada, increased to about 200 
million cubic feet in 1946 from 191 million in 1945. 

The number of domestic meters increased from 10,959,000 in 1945 
to about 11,300,000 at the end of 1946. Similarly, commercial 
meters increased from 889,000 to about 950,000. 
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FIGURE 1.—Production and value of natural gas in the United States, 1917-46. 


OUTLOOK 


Two related factors—(1) the insistent public demand for greater 
supplies of natural gas and (2) the decline in cost of natural gas 
relative to other fuels in competitive geographic areas under the 
postwar price structure as compared to the immediate prewar years— 
have produced convincing evidence of a remarkable expansion in 
natural-gas transmission and sales for the next few years. 

A large part of the demand for additional service is originating in 
areas where ample coal is available. The logic of the pubic urge for 
house heating with natural gas is attested, however, by trade reports 
that in parts of the northeastern States this fuel actually costs less 
under present rate structures than either coal or oil. The additions 
to the house-heating load are aggravating the problems of meeting 
peak-load requirements, particulady in the colder sections of the 
country. Of necessity, therefore, growing emphasis must be placed 
by distributing companies upon means of expanding effective peak 
capacities at points of consumption, such as underground storage, 
above ground storage, and supplemental standby capacity for manu- 
factured gas or liquefied petroleum gases. 

A number of companies now distributing manufactured or mixed 
gas may be expected to convert where possible to natural gas or to 
use a larger proportion of natural gas than currently, impelled by the 
rising unit costs of producing gas from coal or oil and by the desire 
to increase the effective capacities of their distribution systems with- 
out the need for large new capital investments. Selling a gas of 
materially higher B. t. u. value per cubic foot than at present would 
accomplish the latter objective. 
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Salient statistics of natural gas in the United States, 1942-46 


— — ————— ESS [| mrt | ceo | merca | E 


Inl... psi millions of cubic feet..| 403,968 | 457,757 | 602,017 | 502,442 490, 000 
Louisiana. osc o os roe ee cR EL y A 47, 686 505, 264 534, 688 512, 789 540, 000 
Goh 88 do.. 269, 704 285,045 | 310,888 | 357, 530 380, 000 
EL EE? do. . I. 170, 345 [l, 388, 885 11, 525, 515 |1, 711, 401 | 1, 815, 000 
West Vireinia . do....| 215,193 223, 787 181, 452 160, 225 180, 000 
Other States do....| 546,579 | 618,921 | 656,470 | 644, 299 690, 000 

Total production do....|3, 053, 475 3, 414, 689 |3, 711, 039 |3, 918, 686 | 4, 095, 000 
Exports to— 
CONAGRA (ĩ ⁵˙»ͥ ꝛmS. ⅛˙—m.! do 130 131 143 191 200 
Nees do 8, 572 11, 079 14, 433 18. 016 17, 475 
Consumption: 
Denen 8 do....| 498,537 | 529,444 | 562,183 | 607, 400 650, 000 
Commercial. v do....| 183,603 | 204,793 | 220,747 | 230,099 237, 300 
Industrial: 
Tilda dido do....| 721,063 | 780,986 | 855,180 | 916, 952 960, 000 
Carbon-black plants.................. do....| 335,533 | 315,562 | 355,770 | 431, 830 478, 349 
Petroleum refiner ies do....| 201,670 | 243,584 | 2315, 311 338, 458 355, 000 
Portland-cement plants do....| 61,510 51, 748 35, 588 38, 340 57, 681 
Other industrial. do. . I, 039, 827 , 277, 362 |11,351,684 |1, 337, 391 | 1,338, 995 
Total consumption.......... ....... do. ...|3, 044, 773 |3, 403, 479 |3, 696, 463 |3, 900, 479 | 4,077,325 
Electric public-utility power plants 3. do.... 238,736 | 305,576 | 359,745 | 326,190 306, 005 
Domestlc....................... percent of total. 16 16 15 16 16 
rl AA do.... 6 6 6 6 0 
Industria]... ³⅛ðRA A do.... 78 78 79 78 78 
Num ber of consumers: 
Domestic thousands. .] 10,135 10. 354 10, 669 10, 959 11, 300 
Commercial. do 779 811 845 889 950 
Industrial EE do.... 41 42 43 46 45 
Number of producing gas wells 56,150 51, 200 58, 780 60, 660 (5) 
Value (at wells) of gas produced: 
T thousands of dollars. . 154,236 | 176,893 | 189,809 | 191,006 208, 800 
Average per M cuble feet................. cents.. 5.1 5.2 5.1 4.9 5.1 
=== — = 
Value (at point of consumption) of gas consumed: 
Domestic.................. thousands of dollars..| 352,520 | 370,558 | 388,359 | 415,122 440, 005 
Commercial. gebeten a car oce deel do.... 80, 189 87, 648 62,137 97, £72 102, 039 
Industridl. A A do....| 258,458 | 300, 731 313,775 | 321,501 338, 600 
Total value............................ do....| 691,167 | 758,937 | 794,271 | 834,195 880, 644 
Average per M cubic feet: 
Dope cents. 70. 7 70. 0 69. 1 68. 3 67.7 
Commercíal....................... do.... 43. 7 42. 8 41.7 42. 4 43. 0 
Industrial......................... 0... 10.9 11.3 10.8 10.5 10.6 
Domestic and commercial Once 63. 4 62. 4 61.4 61.2 61.1 
Domestic, commercial, and industria) 
cents.. 22.7 22. 3 21.5 21.4 21. 6 
Treated for natural gasoline: 
Uantit ??: millions of cubic feet. 2, 864, 400 3, 028, 000 3, 300, 000 |3, 653, 870 3, 739, 000 
tio to total consumption. ..................... . 04 . 89 . 89 . 94 . 92 


! Subject to revision. 

! Revised figure. 

3 Federal Power Commission. Figures Include gas other than natural (impossible to segregate); there- 
fore shown separately from other consumption. 

* Exclusive of oll- and gas-field operators. 

3 Figure not yet available. 


New and more efficient industrial applications of natural gas as a 
heat source, developed during and after the war, promise to main- 
tain demand from many industries at high levels, as compared to 
prewar years. The important savings in labor cost and processing 
time often accomplished by use of gas compared to other fuels con- 
stitute under present economic conditions compelling reasons for its 
adoption as an aid to meeting competition. 

The ability of the industry to satisfy fully the present and imme- 
diately prospective demands of consumers for natural gas will be 
retarded by delay in deliveries of the necessary pipo and equipment 
for large transmission facilities. Record demands for materials for 
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gas-line construction plus heavy requirements, worldwide, for crude- 
petroleum pipe lines of larger size than any built before the war will 
tax the capacity of pipe mills for many months—some reports indicate 
until 1950. 

The period of vigorous de acer now in progress will continue to 
be based principally upon the vast available gas reserves of Texas 
and nearby States. These reserves, as at present defined, appear 
to be adequate to satisfy growing requirements for many years. 
Perhaps of greater significance for the future, however, is the evidence 
of rapid growth of available supplies in recent years and the promise 
of continuing large additions to the Nation’s inventory as exploration 
and development continue. 


GOVERNMENT REGULATIONS 


Early in December 1946, the field price of natural gas in the Hugoton 
area of Oklahoma was fixed at 7 cents per thousand cubic feet on a 
pressure base of 14.65 pounds absolute by order of the Oklahoma 
Corporation Commission, about 3 cents above the local rates in 
commercial contracts. Legal action was begun shortly thereafter 
by purchasers of the gas to test the validity of this unusual order. 

Acting in the interest of conservation of natural gas and petroleum, 
the Railroad Commission of Texas actively prosecuted & program 
of fact-finding and general inquiry into the problems involved in 
production and disposition of natural gas produced in many of the 
important oil fields in Texas. The purpose is to increase recoveries 
of crude petroleum and to reduce the waste of natural gas by requirin 
the use of more efficient methods of production. Coincident wit 
these actions, a number of projects were commenced by the industry 
to construct facilities for processing natural gas to recover its con- 
tained liquids, and for marketing, or return to natural reservoirs, of 
the dry gas. 
he P of Louisiana, early in 1947, repealed the 1942 
law that had placed restrictions upon the shipment of Louisiana- 
produced natural gas to other States that are adequately served by 
other fuels. 

As an emergency measure to supplement supplies of natural gas 
to the Appalachian region during the winter of 1946—47, the War 
Assets Administration, on December 2, 1946, leased the two major 
war emergency pipe lines to a private corporation to carry Texas 
gas to Ohio and adjoining areas. Within a very few days, over 
100 million cubic feet of gas daily were being delivered from these 
lines for distribution to consumers. 

In 1946 the Federal Power Commission approved for construction 
pipe lines and related facilities for natural-gas transmission with an 
aggregate estimated cost of approximately $300,000,000. Applica- 
tions were pending early in 1947 for authority to carry out additional 
construction at an estimated cost of over twice this amount. 


RESERVES 


The first of a planned series of annual estimates of the proved 
recoverable reserves of natural gas in the United States was reported 
by the Committee on Natural Gas Reserves of the American Gas 


NATURAL GAS 809 


Association on October 7, 1946, and showed reserves as of December 
31, 1945. A second report, as of December 31, 1946, indicating the 
changes, by States, during 1946 due to discoveries, extensions, revi- 
sions, and production, was released on February 28, 1947. The 
accompanying table summarizes the data in these reports. 

Proved reserves of natural gas as defined by the committee “in- 
clude the gas in both the drilled and certain undrilled portions of the 
fields. The undeveloped areas considered to have proved reserves 
are those so located with respect to the field geology and structure 
that production therefrom is practically assured. Recoverable 
reserves of natural gas are the reserves estimated to be producible 
under existing operating practices." 

The three types into which gas reserves have been divided are 
defined as follows: 1. Nonassociated gas is free gas not in contact 
with crude oil in the reservoir. 2. Associated gas is free gas in 
contact with crude oil in the reservoir. 3. Dissolved gas is gas in 
solution in crude oil in the reservoir. 


Estimated proved recoverable reserves of natural gas in the United States, 
1945-46, in millions of cubic feet ! 


[Committee on Natural Gas Reserves, American Gas Association] ? 


Reserves as of Dec. 31, 1946 


Changes in reserves during 
1946 


Discov- 
eries, ex- 
tensions, 


Reserves 
as 
Dec. 31, 


Alsbama.......... 1 97 
Arkansas 52, 195 1. 9760 571. 662 447, 651] 162, 276 261,735 
ornia......... 532, 462|  270,594| 11,126,301| 3, 687, 430| 3, 108, 714| 4, 240, 157 
Colorado 9. 6144 —80, 519 315, 763 155, 440 41,075] 119, 248 
5 33, 500 268, 000 3, 000 65,000] 210, 000 
EE 3,v A0 17, 000 4, 000 8, 000 5, 000 
„ 206, 532] 430, 239] 13, 680, 844] 13, 257. 617“ 212, 310 210, 917 
Kentucky......... 95, 000 —50,800| 1,386,000] 1.299,000|.......... 87, 000 
isiana. ........ 607, 932| 2, 562. 118| 22, 411, 511| 18, 323, 314| 2, 697, 126| 1,391,071 
Micbigan.......... 26, 000 122,069 131, 000 76, 2000 54, 800 
Mississippi 21, 1880 362,654] 2,370,513] 1,731,821] 446, 008 192, 594 
Montana 29, 599 — 349, 120 853, 401 8 coun Dee ; 
Nebraska. 375] -37]......... %%% T PEDIS 
New Merco 185, 260 714, 477 5, 904. 7860 3, 079. 900 2,132,911} 691. 975 
New York......... 7, 000 —6, 100 69, 900 69, 000 .-..-- 900 
Obioo 59, 000 —12, 800 614. 000 573, 000 0 T 41, 000 
Oklahoma......... 655,908| 655. 908 10, 735, 845 7, 572. 279| 1, 889, 538| 1, 574, 028 
Pennsylvania...... ; „000 78. 000 —17, 000 503, 000 453. 000 50. 000 
Texas 78, 306, 676/10, 154. 02102, 097, 238| 8, 056, 783] 86, 363, 459 62, 345, 192115, 282, 025 8. 736, 242 
West Virginia ; 116, 700 205, 000 —88,300| 1, 840, 000 1,739.000|.......... 101, GOO 
Wyoming 33, 545. 218. 834] 1,035, 597 693, 191] 2355, 176 107, 230 
Florida Missouri, 
and Utah 4.443 4, 178 77, 221 76, 9000 321 
Total... 147, 789, 367 17, 729, 1524, 942, 617|12, 786, 535160. 575, 901 |116, 440, 336/26, 060, 249/18, 075, 316 


! Volumes are reported at a pressure base of 14.65 pounds per square inch absolute and at a standard 
temperature of 60° F. 

3 Reserves of dissolved gas were estimated jointly with American Petroleum Institute Committee on 
Petroleum Reserves. 

3 Net production equals estimated gross withdrawals less gas reinjected into underground reservoirs. 


In connection with the study of natural-gas reserves, estimates were 
made also of the quantity of natural gas liquids contained in recover- 
able gas reserves and extractable by methods now in use. The term 
"natural gas liquids" is used to describe “those hydrocarbon liquids 
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that are gaseous in the reservoir but are obtainable by condensation 
or absorption." The estimated reserve of such liquids in the United 
States on December 31, 1946, amounted to 3,354 million barrels. 
Details of this estimate are shown in the Natural Gasoline and 
Liquefied Petroleum Gases chapter of this volume. 


PRODUCTION 
GROSS PRODUCTION 


The total production of natural gas from oil and gas wells is esti- 
mated to have increased 5 percent over 1944, to 5,902,180 million 
cubic feet in 1945. Large gains in Texas and Oklahoma were influ- 
enced by greater demand from interstate transmission systems whose 
takings offset material declines in production in the Appalachian 
region and in Kansas. As a result of active development of dry-gas 
reserves and cycling in condensate fields, withdrawals from gas wells 
have increased from 57 percent of total gas production in 1940 to 
66 percent in 1945. 

The approximate rate at which the Nation’s gas reserves are being 
depleted is indicated by subtracting from estimated gross production 
the quantities of gas returned to natural, underground reservoirs for 
purposes of repressuring, pressure maintenance, and storage. In 1945, 
a total of 4,814,894 million cubic feet of natural gas was removed from 
available gas reserves and consumed or otherwise dissipated, an in- 
crease of 2 percent over 1944. Compared with an indicated with- 
drawal of 2,396,421 million cubic feet in 1935, the 1945 rate shows an 
increase of 101 percent in 10 years. In the 11 years 1935-45, in- 
clusive, approximately 38.3 trillion cubic feet of natural gas has been 
taken from underground reserves. 

The largest element of growth in repressuring and pressure mainte- 
nance in recent years has been related to cycle-plant operations in 
which great quantities of gas are returned to condensate-type reservoirs 
after processing to recover liquid products. In Texas and Louisiana, 
where 85 percent of all gas returned to natural reservoirs for these 

urposes was reported in 1945, cycle plants are the dominant influence. 
n California, which accounts for another 10 percent of the total, 
these plants are also a factor. 

The operation of storage reservoirs in 1945 involved the injection 
of 61,502 million cubic feet of natural gas and the withdrawal to 
meet peak demands of 36,167 million cubic feet, resulting in & net 
increase in stored gas during the year of 25,335 million cubic feet. In 
the West e Ohio area, larger supplies from south- 
western fields facilitated the input to storage of a record volume of 
gas and a net gain of 15.5 billion cubic feet in inventories. The total 
volume of gas in storage fields in the Appalachian region on December 
31, 1945, 18 estimated to exceed 70 billion cubic feet, excluding gas 
that is usually regarded as a "cushion" not readily available for 
market. The great value of integrated gas-storage facilities in im- 
portant consuming districts is now widely recognized, not only as an 
economical means of increasing notably the effective capacity of a 
gas-transmission system to serve communities with pronounced 
variations in seasonal requirements, but also as a vital factor in pro- 
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Gross production and disposition of natural gas in the United States, 1944—45, 
by States, in millions of cubic feet 


Estimated production ! Estimated disposition 


State Stored in] Losses 
ground and 
(net) waste? 
1944 
Arkansas 000 38, 000 82, 000 171 24, 856 
California. ................ Hee 000 | 430,000 | 617,000 3, 785 26, 198 
Colorado 000 1,000 6,000 | 61411 453. 406 
Hin. ⁵ð Fn nier 000 54, 000 55, 000 382 27, 981 
Indiana.......................- 900 1, 200 2, 100 145 
Kansas. lud su cvs s ,000 48, 000 66. 000 3 —401 12, 417 
Kentucky 93, 000 10, 000 000 —400 8, 
EE 609, 000 | 191,000 000 | 534,688 | 116,771 |.......... 148, 541 
Michigan. o. 21, 000 4, 000 000 | 19,653 |.......... 1, 123 4, 224 
Mississippi: 1, 000 1, 700 700 1352 |..........].......... 1, 348 
Geert SE 160 10 170} Ek A AAA 11 
Montana 31, 300 1, 700 000| 32,102) 25 873 
New Mexico 30, 000 104, 000 000 104 43, 309 
New Tork esce 7, 440 260 700 32 5 
VC 53, 000 4, 000 000 33,196 6, 
Oklahoma 218. 000 147, 000 000 2,111 32, 057 
Pennsylvania 5, 000 . 000 3 993 6, 676 
ENEE 889, 000 000 1, 525,515 | 624, 0000 643, 751 
West Virginia... a. 9. 500 000 3 —1, 556 18, 007 
Wyoming. occ 25, 000 000 262 3,975 
Other States. 20 550 | | 6,500 Lo... Lo. 
Total... 8 , 964, 390 220 9, 917 | 1,010, 285 
1945 
Arkansas. 37. 000 76, 000 250 17, 750 
California. 446,000 | 634. 000 144 28, 690 
Coloradooooꝛ—•⸗ 1, 800 6,000 | 4, 9144 1,086 
O EE 49, 500 50, 000 415 25, 505 
Indiana 1, 400 2, 500 3 345 4 
EE EEN 46, 000 153, 000 3 791 11, 718 
Kentucky................-..... 11, 000 94, 000 3 286 B, 325 
Louisiana....................-- 180,000 | 798,000 | 542,789 | 131,812 |.......... 123, 399 
Michigan 7, 000 25,000 | 21,874 — 201 3, 327 
MiSSISSIDDE iin onde eee ecce 6, 750 8, 650 4, 587 4, 
Sl!!! Se te 23 WO; 9000 10 
Montana 2, 200 32, 500 | 31, 8p 671 
New Mexico 107,000 | 140, 000 673 26, 683 
New York....................- 25) ,400 | | 9,210 |.......... 1595 589 
J))! ce c utaris 3, 500 34,529 5, 923 
Oklahoma 177, 000 6. 464 40, 362 
Pennsylvania. ................. 4, 500 3 5,181 4, 72] 
ORGS EE 900, 000 3, 060, 000 |1, 711, 401 | 767, 140. 572, 430 
West Virginia... --...222-- 8, 500 3 5, 785 15, 115 
Wyoming....................-- 25, 000 78 5, 240 
Other State 30| 7, C030] 6, 85 174 
Total ac ꝛ ² 3, 887, 727 2, 014, 453 5, 902, 180 3, 918, 686 1, 061, 951 25, 335 896, 208 


! Marketed production plus quantities used in repressuring, stored in ground, lost, and wasted (see foot- 
note 2). 

1 Ineiudes gas (mostly residue gas) blown to the air and transportation losses but does not include direct 
waste on producing properties, SEN where data are available. 

Includes gas transported from other States. 

* Florida, North Dakota, South Dakota, Tennessee, Utah, and Virginia. 


moting continuity of service by minimizing the danger of interruptions 
to supply, particularly from sources far removed from the principal 
focuses of demand. e 

The indicated loss and waste of gas declined from 1,010,285 million 
cubic feet in 1944 to 896,208 million in 1945 owing primarily to 
material reductions in Texas, Louisiana, New Mexico, and Arkansas. 
Increased sales of residue gas to pipe lines and carbon-black manu- 
facturers were factors contributing to this improvement, particularly 
in Texas and New Mexico. 


812 MINERALS YEARBOOK, 1946 


MARKETED PRODUCTION 


The quantity of natural gas produced and marketed again surpassed 
previous records, reaching 3,918,686 million cubic feet in 1945, a 6- 
percent increase over 1944. As in other recent years, the largest 

ains were in important producing States of the Southwest, led by 
Texas, Oklahoma, New Mexico, and Louisiana. 

The average value at the wells of natural gas in these four States 
as a group was less than 3 cents per thousand cubic feet in 1945. 
They produced 69 percent of the marketed production of natural gas 
in the United States in 1945, compared with 66 percent in 1944. 

On the other hand, materia] reductions in output were reported in 
all of the five producing States of the Appalachian region, except New 
York, where a small gain resulted from exploitation of a recently 
developed high-pressure field. The average well-head value of natural 

as in these States exceeded 17 cents per thousand cubic feet in 1945. 
ollectively, they produced 10 percent of United States marketed 
production in 1945, compared with 12 percent in 1944. 

The above conditions account, in large part, for the decline in 
average value at the wells of natural gas in the United States from 
5.1 cents per thousand cubic feet in 1944 to 4.9 cents in 1945. The 
average for individual areas was higher in 15 States in 1945 and lower 
In 7 


Natural gas produced in the United States and delivered to consumers, 1941—45, 
by States, in millions of cubic feet 


Year | Ar- | Cati- | Colo-| mi- | Indi-| Kan- | Ken- | Lout- | Mich-| MIS- | mon. | New. 

kansas] fornia | rado | nois ana sas |tucky | siana | igan sippl tana co 
1941....... 19, 148} 374,905) 3,256) 10,053| 1,522| 111,121| 69,067| 403, 855| 13,916| 4,268| 28, 499| 64, 655 
942....... 19,456| 403, 968 4,865| 14, 484] 1,599) 112,921) 80, 089| 447, 686] 15, 521] 2,082| 31,475| 78, 164 
1043....... 36, 469| 457,757| 6, 44 18,120| 1,450| 133, 729 92, 364| 507, 204| 18,006] 1, 461 31, 86, 500 
1944....... 6,453| 502,017| 5, 141] 18,137| 1,014| 157,733] 94, 223| 534, 688] 19, 653| 1,252] 32, 102] 87,727 
1945....... 46, 600 502,442) 4,914| 16,663| 1, 543] 145, 959| 81,714| 542, 789| 21,874| 4, 587] 31, 829/105, 023 
Value at point of 

consumption 

Penn- West 
New Okla- W yo- | Other 

Year Ohio syl- Texas Vir- Total Total | Aver 

York homa vania gini ming | States thou- | “age 

sands | (cents 

of dol- r 

lars) ) 
1941....... 10, 456} 41, 878 234,051| 92,819] 1,088,312| 207.681| 29,284| 5,929| 2, 812, 658| 621,333 22.1 
1942 8,718) 45, 055| 209, 704| 63, 532] 1, 170, 345| 215, 1930 33. 124] 5, 494 3, 053, 475) 692, 737 22. 7 
1043. 8. 062] 52, 001| 285, 045] 93, 543} 1,323, 885| 223, 787 34,351] 4, 858 3, 414, C89 760, 950 22.3 
1944. .....- 7,052| 51,724| 310, 885| 92,987 1, 525, 515| 181,452| 34,521) 6, 660) 3, 711, 039| 797, 255 21.5 
19045.......| 9,210| 49, 967| 357, 530 82, 188; 1,711,401| 160, 225| 35, 282) J, 946 3, 918, 6860 837, 852 21.4 


NUMBER OF WELLS 


Fewer gas-well completions in Pennsylvania, Texas, Kentucky, and 
West Virginia in 1946 caused & reduction in the United States total 
to 3,090 from 3,235 in 1945. Among the Eastern States, Ohio experi- 
enced & notable increase in gas development. Intensive, continued 
drilling in the Hugoton area of Kansas and Oklahoma contributed to 
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Natural gas produced and consumed in the United States in 1945, by States 


Produced and delivered to consumers, includ Consumed, including receipts 
deliveries in other States me from other States " 


Estimated |Valueat point Value at point 


Quantity value at of consump- Quantity of consump- 
State wells tion tion 

Per- Total | Aver Per- | Total | 4ver- 

Millions | cont (thou- age | Millions | cont (thou- |, 288 
o cun ic of sands of (cents aie. ic | of [sandsof| Cents 

er ee 

total dollars)| KE ) total | dollars) M) 
VA Yo EA AAA A GEN, EE, A EEN 43,417 | 1.1 9,475 | 21.8 
I!! Poco O A ores lease bus duce , 488 .6 | 6,665 | 29.6 
Arkansas.. 46, 600 1.2 2.5 | 6,145 | 13.2 91,198 | 2.3 | 12,060 13.2 
California 502, 442 | 12.8 6.0 136, 241 | 27.1 502, 442 | 12.9 |136, 241 27.1 
Colorado.. ............. 4, 914 1 4.9] 1, 27.1 34, 877 .9 | 11,420 | 32.7 
District of Columbia...|............]......]. POEM PEO MONA 6, 883 .2| 4,793 | 69.6 
Florida 6| () 3.0 (2) 3.0 7,331 .2 | 1,432 19. 5 
is ẽ«˙⅛ rr 86 o 35, 915 .9 | 12,159 | 33.9 
Illinois. ...............- 16, 663 .4 6.1 2,883 | 17.3 121,366 | 3.1 | 52, 641 43.4 
Indiana. .....----.----- 1,543 | OI 11.0 1,223 | 79.3 40, 274 1.0 | 18,743 | 46.5 
LOWS co oo ss ost So eee E / DEE, GE 27, 794 .7 | 10,458 | 37.6 
Kansas. 145, 959 3.7 5.1 | 49,039 | 33.6 160,406 | 4.1 31,341 19.5 
Kentucky.............. 81, 714 2.1 15.3 | 37,078 | 45.4 20, 802 .7 | 11,552 43.1 
Louisiana 542, 789 | 13.0 3.6 | 90,873 | 16.7 | 325,888 | 8.4 | 33, 787 10.4 
M hr BEE isois BEE, dae bl Bees A NEE NEU EEN 2, 584 .1 1,895 73.3 
Michigan.............. 21, 874 6 13.2 | 14,861 | 67.9 59, 594 1.5 | 45, 731 76.7 
Ill ͤũAͤ d hßdß md 8 35, 930 .9 | 11, 704 32. 6 
M ississi ppl „** 4.587 1 7 1, 076 23.5 38,297 | 1.0] 8,992 23.5 
MSO url. 90 (1) .8 47 | 52.2 72, 059 1.8 | 29,118 40.4 
Montana. 31, 829 . 8 7| 8,648 | 27.2 29, 575 .8 | 7,553 | 25.5 
Nebraska..............]...... RERUM EA WEE PRA ace, Dates 2A, 235 .7 9.945] 35.2 
New Mexico.......---- 3 105, 023 2.7 .4 | 16,173 | 15.4 71, 459 1.8 | 6,866 9.6 
New York $ 9, 210 .2 .5 5, 919 | 64.3 29, 577 .8 | 21, 804 73.7 
North Dakota.........- 217 |. (1) .2 30. 9 2, 640 .1 1,035 | 39.2 
Ohio 49. 967 1. 3 .8 | 25,973 | 52.0 172,258 | 4.4 | 91,039 52. 9 
Oklahoma. 357, 530 | 9.1 3.6 | 66,014 | 18.5 | 249,927 | 6.4 | 31,486 | 12.6 
Pennsylvania .......... 682,188 | 2.1 2.5 | 43,094 | 52.4 | 149,092 | 3.8 | 65,419 | 43.9 
South Dakota.......... 5 6 4.9 2| 40.0 7,158 .2 | 2,541 35.5 
Tennessee. 1 l 10.0 5 | 50.0 24,419 .6 7,577| 31.0 
Texas -161,711,401 | 43.7 2.6 |253, 845 | 14.8 |1,348, 140 | 34.6 |104, 064 7.7 
Utah........... 6, 562 .2 5.1 1,685 | 25.7 20, 264 .5 5, 202 25. 7 
VirgiviB...............- 56 | (1) 10.7 53 | 94.6 1,791 | 0) 1,582 | 88.3 
West Virginia.......... 160, 225 4.1 13.7 | 67,665 | 42.2 88, 757 2.3 | 23, 864 26.9 
Wyoming 35, 282 9 4. 0 7,896 | 22.4 21, 642 .6 4,011 18.5 
Total: 1945.......| 3,918,686 |100.0 4.9 837, 852 21.4 |3, 900, 479 1100.0 |834, 195 | 21.4 
1944....... 3, 711, 039 100. 0 5.1 [797,255 | 21. 5 |3, 696, 463 |100.0 |794, 271 21.6 


1 Less than 0.05 percent. 

1 Less than $500. 

3 Includes 3,281 millions of cubic feet piped to Mexico. 
Includes 31 millions of cubic feet piped to Canada. 

$ Includes 160 millions of cubic feet piped to Canada. 

* Includes 14,735 millions of cubic feet piped to Mexico. 


important gains in gas completions in these States in 1946. Sharp 
increases over 1945 were reported also in Michigan, Montana, and 
New Mexico. l 

The number of producing gas wells increased 1,880 during 1945 to 
60,660 on December 31. Of the total net increase, 1,110 were in the 
5 principal southwestern gas-producing States and 650 in the 5 
Ap ere States. 

The total number of gas wells (net) abandoned or shut in during 
1945 was 1,355. Of this number, 184 were in the 5 Southwestern 


States and 1,079 in the 5 Appalachian States. 
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Gas wells in the United States, 1944-46, by States 
A Y a ea AE 


Producing | Drilled | Producing | Drilled 


State Dec. 31, during Dec. 31, during 
1944 1945 1 1945 1946 ! 

l ĩ² . ] ¹ m2 eed 8 180 |......... i 180 2 
Genf,, 8 200 56 250 65 
Colorado. cta a 20 ] 20 1 
o A A ³ AA KA 80 1 80 6 
Indisñð A ² ĩð ͤ ⁰—!··ĩʃęt:Pl 8 810 28 820 25 
e RE A ³ðAV A 8 2, 040 201 2, 220 300 
o ture ee EE dee rs 3 3, 000 221 3 3, 250 139 
Fl 1, 820 108 1, 900 115 
Mienen Dem Sv eges aem ER S 630 54 640 107 
SO lll. ce 20 38 20 6 
171 e RS 110 4 HO. Less Rise 
Mon ulenn E REN 580 49 620 71 
Nen eee 130 21 150 42 
hh e a ai 1, 990 7 1, 850 8 
jj EE 6, 950 404 7,000 543 
Goh... ß 2, 450 250 2, 680 341 
Penn ginn... a 19, 000 19, 300 271 
JS A EE O AAA (D saris cuu 
A A coL .“! ↄ UP KC TP eed ake wide ur 3, 800 714 4, 400 499 
West Virgina sot ess we skr A EK RR 14, 720 577 15, 000 535 
W VOID! ar E dE ees 130 10 140 11 
North Dakota, South Dakota, Utah, and Virginia 30 1 30 3 
58, 780 33,235 60, 660 3, 090 


1 From Oil and Gas Journal and State sources. 
2 Tennessee included witb Kentucky. 
3 Reviscd figure. 


DEVELOPMENT AND PRODUCTION BY STATES 


Arkansas.—Gas production from the controlled oil and condensate 
fields in south Arkansas declined from 58,085 million cubic feet in 
1945 to 57,517 million in 1946, according to the Arkansas Oil and Gas 
Commission. 

Because of a lack of market for the gas, the Columbia pool was shut 
in during 1946, and the Texarkana and Salem Church pools were shut 
in during the first half of the year. The dry-gas fields of north 
Arkansas produced 5,132 million cubic feet of gas in 1945 and 3,655 
million in 1946. 

No dry-gas discoveries were reported. The Warnock Springs field, 
Columbia County, was opened in December 1946 by a well that 
produced 50 barrels of condensate with 4.5 million eub feet of gas 
daily from Smackover limestone below 7,400 feet. 

California.—According to information from the California Depart- 
ment of Natural Resources and the Public Utilities Commission, three 
dry-gas fields were discovered in 1946 in the area north of the Rio 
Vista field. The Winters area in Solano County was opened by a well 
that produced 11 million cubic feet of gas per day from the Eocene 
formation at a depth of 5,200 feet. A well in the Dunnigan Hills 
area, Yolo County, produced 3,030 thousand cubic feet of gas daily 
through a %-inch choke from sands at 2,400 to 2.520 feet, tentatively 
classified as Meganos (Lower Eocene). The third gas discovery, in 
the Durham area, Butte County, was made by a well that flowed 
10,900 thousand cubic feet daily through a %-inch choke from Eocene 
sands at 2,140 to 2,176 feet. Extensions to several fields in Sacra- 
mento, Solano, and Tehama Counties were reported. 

In the south San Joaquin Valley district, indicated reserves of the 
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Trico gas field were greatly enlarged by a northwest extension of the 
First Mya zone and by discovery of a new zone of production 800 feet 
below it. The recoverable reserve of gas is estimated at 255 billion 
cubic feet. | 

An important pipe-line development was the return to natural-gas 
service in mid-1946 of the Standard-Pacific Gas line from Kettleman 
Hills to the San Francisco Bay area. As a war measure, this line had 
carried oil since 1942. The completion of a gas-line system to the 
same area from the Rio Vista-Cache Slough-Kirby Hills-Suison Bay- 
Honker Bay fields augmented supplies of gas from the Rio Vista and 
several other fields not previously connected to markets. 

The known natural-gas reserves of California were estimated on 
January 1, 1946, to be 11,421 billion cubic feet, of which 6,838 billion 
consisted of oil-field (casinghead) gas and 4,583 billion dry gas in place 
or stored underground. 

Net natural-gas withdrawals from formations were 554,486 million 
cubic feet in 1945 and 532,454 million in 1946, according to R. M. 
Bauer, Southern California Gas Co. Oil-well gas declined from 366,- 
640 million cubic feet to 352,204 million, and dry-gas withdrawals from 
187,846 million to 180,250 million. Production from the Rio Vista 
gas field was, in millions of cubic feet, 159,580 in 1945 and 148,883 in 
1946. Gas used for repressuring, not included above, amounted to 
105,524 million cubic feet in 1946. ; 

Colorado.—J. R. Schwabrow, Federal Geological Survey, reported no 
gas discoveries in Colorado during 1946. One gas well was drilled in 
the East Hiawatha field. A deep test at Piceance Creek was unsuc- 
cessful at 12,019 feet; it was plugged back to production at 3,048-3,118 
feet in the Green River-Wasatch contact zone. These two wells had 
an open flow of 7,240,000 cubic feet. 

A pressure-maintenance project in the North Callum field returned 
9,514 million cubic feet of carbon-dioxide gas to the sand, 18 million 
were used in the manufacture of dry ice, and 5,241 million were lost. 
Corrosion problems prevented further drilling or plant expansion. 
(These figures are not included in the natural-gas statistics.) 

The Rangely field produced 2,738 million cubic feet of natural gas 
with oil, of which 1,917 million were used in the field and 821 million 
were lost. The Wilson Creek field produced 529 million cubic feet, 
151 million being consumed in the field, 127 million recycled, and 251 ' 
million lost. In the Hiawatha field, 372 million cubic feet were used 
for pressure maintenance. 

The Piceance Creek, White River, and Douglas Creek fields were 
shut in. Some of the gas may eventually be used at nearby towns, 
but long pipe-line connections do not seem practical as yet. 

Metered production in Colorado, which has declined since 1942, in- 
creased 16 percent, from 4,247 million cubic feet in 1945 to 4,941 
million in 1946. Powder Wash and Thornburg fields accounted for 
this increase as other fields registered declines. Production by fields, 
in millions of cubic feet, was: Powder Wash, 2,488; Hiawatha, 2,118; 
Thornburg, 299; Berthoud, 35; and Craig, 1. 

Gross production was divided as follows: Marketed production, 
4,941; repressured and recycled, 500; field use, 2,185; and losses, 1,076. 
Increases of 236 percent in field use and 140 percent in losses over 1945 
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records are due to increased oil production at Wilson Creek and in- 
creased drilling and oil production at Rangely. 

Illinois.— The following information was contributed by A. H. 
Bell and D. H. Swann of the Illinois State Geological Survey. 

There were six gas completions in Illinois in 1946. The wells were 
drilled in the Panama and Waverly gas pools discovered or named 
during the year. The pools have no outlets, and none of the gas was 
marketed. Sales of gas for domestic use from the Storms pool, dis- 
covered in 1939, began in October 1946. 

Approximately 22,170 million cubic feet of gas were processed at 
Een plants duris the year, compared with 21,000 million in 1945. 
t is estimated that 8,000 million cubic feet of residue gas were used 

for repressuring in 1946, 288 million marketed, 8,000 or 9,000 million 
used for plant or lease fuel, and about 100 million burned in flares. 

Estimates of casinghead gas from pools with no gasoline plants or 
pipe-line connections indicate that the amount of gas flared has in- 
creased over that of previous years. Wells less than & year old pro- 
duced from 15 to 20 billion cubic feet, of which not more than 10 
percent was utilized. Of the 15 to 25 billion cubic feet produced by 
older wells, 50 to 75 percent was used for lease fuel and about 1 percent 
for pressure maintenance, the remainder being wasted. 

It is estimated that approximately 60 billion cubic feet of gas were 
produced in Illinois in 1946, an increase of 10 billion over the 1945 
estimate. About 60 percent of the 1946 output was utilized in some 
manner, and 40 percent was wasted. | 

Distributing companies marketed 336 million cubic feet of gas from 
the Russellville gas field, 16 from the Ayers gas field, 288 of residue 
gas from gasoline plants in the Louden field, and 10 from the Storms 
Gi field. These figures indicate an ipcrease of 36 percent over 1945 
sales. 

Indiana.—Gas-well completions declined from 36 in 1945 to 25 in 
1946. The principal fields of activity, with the number of new gas 
wells in each, were Greensburg, 7; Trenton, 6; Iva, 4; and Union- 
Bowman, 3. A small discovery well was reported in Trenton lime- 
stone in Fayette County—in the southeastern part of the old Trenton 
field—and a shallow gas well was indicated in La Porte County in 
the northern part of the State. 

Kansas.—Heported gas-well completions numbered 300 in 1946, 
compared with 201 in 1945, reflecting increased drilling in the Hugoton 
field, where 265 wells were completed in 1946, a gain of 84 over 1945. 
Several thousand acres were added to the productive area of this 
field around its northern portion. Production of gas declined about 
1 percent to 122.6 billion cubic feet in 1946. Larger withdrawals 
from Hugoton failed to offset declines in other areas. 

Six gas-field discoveries were reported in 1946, as follows: Producing 
from the Mississippi limestone, the Donald field in Barber County, 
the Lehigh field in Marion, and the Bartholomew field in Sedgwick ; 
producing from the Viola limestone, the Stoops field in Pratt County; 
producing from a shallow Permian sand, a small well in Wyandotte 
County. An extension of the Boggs field, Barber County, produced 
gas from the Simpson formation. Much additional acreage beyond 
the limits of the Hugoton field was leased by operators during 1946. 

Kentucky.—Drilling for gas apparently declined in eastern Ken- 
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tucky, as indicated by 112 gas-well completions in 1946, compared 
with 216 in 1945. In the western district, an increase from 5 in 1945 
to 27 in 1946 resulted chiefly from development of the new Dixie field, 
where 17 gas wells were drilled. 

Development of gas and oil production in the Big Six sand is 
expected to stimulate deeper drilling in many old areas producing 
from younger formations in the eastern part of the State. Three 
tests of the Knox dolomite drilled in 1946 in Clinton, Rowan, and 
Powell Counties found showings of oil or gas. These indications will 
probably lead to further deep exploration. 

Discovery of two gas fields was reported. The Owensboro field, 
Daviess County, was opened in April by & well that produced 5.3 
million cubic feet of gas per day from Waltersburg sand at 1,158-1,168 
feet. The Dixie field, Henderson County, was discovered in January, 
when Pennsylvanian sand production of 1.5 million cubic feet of gas 
per day was found at & depth of 1,030 to 1,050 feet. 

Louisiana.—Gas and condensate completions numbered 172 in 
1946, compared with 147 in 1945. Of the 1946 total, 24 condensate 
and 93 gas wells were in the Northern district and 48 condensate and 
7 gas wells in the Gulf district. | 

iscoveries included two condensate fields in the north, and in the 
Gulf area three condensate and one gas field ranging in depth from 
6,580 to 11,400 feet. "The new condensate fields were Killen's Ferry 
in Franklin Parish, Choudrant in Lincoln, Johnson's Bayou in 
Cameron, East Barataria Bay in Jefferson, and Big Point in St. 
Tammany. The gas discovery was at South Shuteston in St. Landry 
Parish. In addition, 16 new horizons were opened for condensate 
production and 4 for dry-gas production, most of which were in the 
Gulf district at depths below 8,000 feet. 

The production of gas from oil wells declined from 178,846 million 
cubic feet in 1945 to 167,171 million in 1946, according to State 
reports. Production from gas and condensate wells declined also 
from 617,300 million cubic feet to 591,997 million cubic feet. 

Michigan.—Information on gas developments in Michigan was 
taken from a report of the Michigan Department of Conservation. 

Gas completions in the State increased from 63 in 1945 to 139 in 
1946. Six gas fields were discovered and two were extended. The 
total number of producing wells increased from 675 at the end of 
1945 to 766 at the end of 1946. Seventy-six of the latter were drilled 
in fields being prepared for gas storage or in old fields to facilitate the 
production of any remaining gas and do not add to gas reserves. 
'They were located as follows: Austin, Mecosta County (used for 
storage since 1942), 19; Marion, Clare and Osceola Counties, 33; Reed 
City, Osceola and Lake Counties, 7; Goodwell, Newaygo County, 3; 
Lincoln, Clare County, 14. Marion, Reed City, and Goodwell fields 
are being prepared for storage. 

Counties having the most completions were Clare 39, Isabella 15, 
Mecosta 31, and Osceola 27. "The basin district in the central part of 
Michigan produced 91 percent of the reported output and accounted 
for 91 percent of new wells drilled. The largest discovery well was a 
distillate-gas well in the Freer field of Clare County. It was also the 
deepest at 5,038 feet. 
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Production totaled 23,774 million cubic feet in 1946, a 2-percent 
gain over the 1945 output. 

Mississippi.—H. M. Morse, supervisor, Mississippi State Oil and 
Gas Board, states that there were no important gas discoveries in 
Mississippi during 1946. Eight gas wells were completed in the 
Gwinville field during the year and pipe-line connections were being 
made. A repressuring project was in operation in the Cranfield field. 
A total of 17,083 million cubic feet of gas was produced in 1946, more 
than twice the 1945 output. Sales from nine fields totaled 3,644 
million, and 13,439 million were used for fuel and flared in various 
o Gas is valued at 6 to 6.25 cents a thousand cubic feet at the 
well. | 

Missouri.—Frank C. Greene, geologist, Missouri Geological Survey, 
reports only 4 gas wells (all in Jackson County) drilled in Missouri in 
1946, compared with 17 in four counties in 1945. Gas production 
decreased 51 percent from 77.6 million cubic feet in 1945 to 37.9 
million in 1946. 

Montana.—According to J. R. Schwabrow, Federal Geological 
Survey, 83 gas wells were drilled in Montana during 1946, compared 
with 49 in 1945. Completions by fields were: Bowdoin, 33; Cedar 
Creek, 13; Cut Bank, 10; Kevin-Sunburst, 5; Hardin, 7; Devon, 4; and 
miscellaneous fields, 11. 

A discovery of undetermined importance was made by a well 2,036 
feet deep in the Kootenai formation at Apex in the Sweetgrass Hi 
area. Estimated production was 10 million cubic feet at 450 pounds 
pressure. A deep test was reported at Utopia in the Devonian sand 
with 10 million cubic feet production. The Hardin field was extended 
and 5 wells were drilled and shut in west of the southern part of the 
Cedar Creek field. The Bow and Arrow, Havre, and Kicking Horse 
fields were connected with pipe lines during the year. 

Gas storage in the north end of the Cedar Creek field, which began 
in May 1945, was continued in 1946, when 186 million cubic feet were 
injected during the summer. Repressuring oil sands utilized 98 mil- 
lion cubic feet in the Cut Bank field in 1946. Of the four projects in 
the field, one, operated only 14 days in October 1945, arrested the 
decline of oil production and increased pressures; one of the three 
started in 1946 resulted in & 20-percent increase in production, and 
two showed no results. 

Metered production totaled 31,136 million cubic feet in 1946, com- 
pared with 31,064 million in 1945. Production of major fields in 
millions of cubic fect was: Bowdoin, 5,885; Cedar Creek, 5,167; Cut 
Bank, 14,100; Dry Creek, 1,242; and Kevin-Sunburst, 2,225. Com- 

ared with the 1945 output, all fields registered decreases except 
Bowdoin and Dry Creek, which increased. 

Gross production was 33,147 million cubic feet in 1946 (32,344 in 
1945), as follows: Marketed production, 31,136; repressuring, 132; 
field use, 1,130; and losses, 749. The largest gains, in repressuring and 
losses, were largely due to increased oil production in the Elk Basin 
Tensleep pool. 

New Mexico.—Information on gas developments in New Mexico 
was furnished by Foster Morrell, Federal Geological Survey. 

In southeastern New Mexico, eight gas wells were drilled in Lea 
County and four in Eddy County in 1946, compared with six in Lea 
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and four in Eddy in 1945. A discovery well in Lea County opened 
the Justis pool, an area of undetermined importance. The well was 
plugged back to 4,933 fect in the Yeso formation of Permian age. 
Two other wells were drilled in the area in 1946. 

In northwestern New Mexico, 25 wells were completed in the San 
Juan Basin, compared with 11 in 1945. A discovery well in the 
Blanco field was completed at a depth of 1,927 feet in the Farmington 
(Upper Cretaceous) formation. The Barker Creek dome field was 
established as one of the major gas fields in the State by the comple- 
tion of two additional wells in the Paradox formation of Pennsylvanian 

e. 
Two carbon-dioxide gas wells were drilled in Harding County in 
1946, making a total of 12 commercial wells in that area. Three 
plants were in operation, and & fourth unit was under construction 
for making dry ice. 

Natural-gas production in southeastern New Mexico increased from 
108.7 million cubic feet in 1945 to 130.7 million in 1946. Natural- 

asoline plants treated 110.8 million cubic feet in 1946. Residue gas 
E these plants was distributed as follows: domestic, commercial, 
and industrial markets 67.6 million, carbon black 25.7, gasoline-plant 
and lease fuel 10.7, vented 17.7, repressuring 2.6, and unaccounted 
for 6.4 

In northwestern New Mexico, domestic and commercial markets 
took 6,396 million cubic feet in 1946, compared with 6,056 million 
in 1945. 

New York.—John G. Broughton, Assistant State Geologist, New 
York State Geological and Natural History Surveys, reports onl 
5 successful wells out of 25 (mostly wildcats) drilled in New Yor 
in 1946. This compares with 6 out of 20 drilled in 1945. Comple- 
tions were in Allegany, Steuben, Chautauqua, Cattaraugus, Tomp- 
kins, and Wyoming Counties. Their depth ranged from 1,722 feet 
in the northern part to 4,842 feet in the southern part of the State, 
and were mostly to the Oriskany sands. Three of the five producers 
were in the Tuscarora field, Steuben County, the best having 5,750,000- 
cubic feet initial daily capacity. Two completions in Chautauqua 
County had small flows of gas from the Medina sand. All other deep 
tests were unsuccessful. deep test in Wyoming County begun in 
1945 was abandoned in 1946 at 7,126 feet. 

North Dakota.—A report of the North Dakota Geological Survey 
by Wilson M. Laird, State Geologist, indicated a 45-percent gain in 
natural-gas production in 1946 over 1945. Twelve wells were oper- 
ated, compared with 13 in 1945. Gas is drawn from the Eagle sand 
and Pierre shale in Bowman County. Permits were granted to drill 
15 wells in 1946, but not all have been put into production. 

According to J. R. Schwabrow, Federal Geological Survey, seven 
gas wells and three dry holes were drilled in 1946 in the extreme 
southeastern end of the Cedar Creek anticline, probably defining the 
pool in that direction. A gross production of 345 million cubic feet 
was reported. 

Ohio. — Information on gas developments in Ohio was supplied by 
K. C. Cottingham, chief geologist, Ohio Fuel Gas Co. 

Gas completions increased from 429 in 1945 to 547 in 1946. Of 
these wells, 371 were in the Clinton sand, 88 in the Berea, 44 in the 
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Shallow, 21 in the Oriskany, and 23 in other sands. The largest was 
a Clinton well with an initial flow of 12,000,000 cubic feet from a 
depth of 4,604 feet. Stark County was the most active, with 139 
wells drilled, followed by Muskingum with 50, Lorain with 45, and 
Ashland with 36. A deep test in Muskingum County found gas at 
6,558-6,560 feet but was abandoned at 6,704 feet because of water. 

About 4,400 acres were proved by new gas pools, compared with 
7,000 in 1945. Older pools were extended approximately 17,000 
acres, mostly in the Clinton field. Wells averaged 4,700 feet in depth 
with initial open flow of about 2,500,000 cubic feet each. Production 
increased from 51,724 million cubic feet in 1945 to 59 billion in 1946. 

Oklahoma.—Elmer Capshaw, gas engineer, Oklahoma Corporation 
Commission, supplied the following information: 

There were 38 wildcat wells and 333 wells drilled in old fields in 
Oklahoma during 1946; 94 over the 1945 record. A large number of 
new gas fields were discovered in the Anadarko Basin in western and 
northern Oklahoma, mostly in Garvin, McClain, and Grady Counties, 
but they have no pipe-line connections as yet. Drilling has been 
active in Texas County in the Hugoton field, where there are now 
over 400 producing wells connected to pipe lines. 

Casinghead gas from the oil fields is being used more extensively 
than in former years. The amount of casinghead gas used in 1946 
increased 15 percent over the 1945 record, and dry-gas production 
decreased 2 percent. A total of 403,500 million cubic feet of gas was 
recorded in 1946, compared with 385,900 million in 1945, an increase 
of about 5 percent. 

Pennsylvania.—According to J. G. Montgomery, Jr., vice president, 
United Natural Gas Co., gas completions in the shallow-sand fields 
of Pennsylvania increased from 520 in 1945 to 592 in 1946. 

The results of increased drilling activity emphasized the trend 
toward decreased productive capacity of wells. The new wells had 
a daily open-flow capacity of only 128,811,000 cubic feet, compared 
with 148,662,000 cubic feet developed in 1945. In the southwestern 
district the 64 million cubic feet developed was 35 percent below the 
1945 level, even mouse completions numbered about the same. 

New pools, probably of minor importance, were found in Allegheny, 
Fayette, Jefferson, and Potter Counties. Tests in the deep sands in 
1946 were, for the most part, failures. A successful one in Georges 
Township, Fayette County, proved to be the largest drilled in several 
years in the northern Appalachian area. Its initial daily production 
was over 32 million cubic feet—from the Onondago chert. Two other 
producers were completed in the area during the year. One small 
producer was completed in Potter County and one in Westmoreland. 
An Oriskany pool was discovered in Erie County by a well having a 
production of 420,000 cubic feet a day with a rock pressure of 825 
pounds. Other deep-sand tests in Beaver, Erie, Mercer, Westmore- 
land, Potter, and Crawford Counties were failures. 

Additional quantities of Mid-Continent gas were made available in 
December 1946 through the lease of the War Emergency Pipe Line to 
the Tennessee Transmission & Gas Co. 

South Dakota.—A report from J. R. Schwabrow, Federal Geo- 
logical Survey, states that three small gas wells and four dry holes 
were drilled in the Ardmore area in western South Dakota in 1946. 
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Each well had an estimated open flow of about 250,000 cubic feet and a 
35-pound pressure. Gross production from gas-water wells in the 
Pierre gas field was estimated at about 14 million cubic feet, of which 
9 million were marketed and 5 million lost. This compares with 
10 million sold in 1945. 

Texas.— According to records of the Railroad Commission of Texas, 
gross production of natural gas in 1946 was 2,769 billion cubic feet, 
of which 2,102 billion were from gas and condensate wells and 667 
billion from oil wells. Of the total, slightly more than 700 billion 
cubic feet were returned to underground reservoirs for pressure 
maintenance and repressuring, and 113 billion were lost or vented to 
the air. 

Gas- and condensate-well completions declined from the extraordi- 
nary total of 714 in 1945 to 499 in 1946 owing to a reduction in Pan- 
handle drilling from 341 gas wells in 1945 to 121 in 1946. New wells 
in the Carthage field increased from 92 in 1945 to 120 in 1946. 

Discovery of 20 condensate-type fields was reported in 1946. 
Kighteen of these were in the Gulf area and two in eastern Texas. 
Eighteen gas fields were discovered. Four of these were in West Texas, 
four in Southwest, and four in Gulf districts. In 1945 and 1946, the 
large number of condensate and gas discoveries and extensions in 
the lower Gulf district have increased greatly the importance of this 
area as a source of these fuels for the future. Although new pipe-line 
construction is providing larger outlets for the gas, available supplies 
far exceed current needs. 

A large expansion in markets for gas from eastern and Gulf Texas 
is being provided for the near future by the conversion of the large 
war-emergency pipe lines to gas use, by increased capacity of several 
major gas-transmission systems delivering fuel to Northern and 
Eastern States, and by projected new systems to serve these areas. 
The new line from west Texas to California is expected to provide 
this winter a new outlet for much gas from this district that at present 
is being blown to the air for lack of a buver. 

Utah.—J. R. Schwabrow, Federal Geological Survey, reported that 
there were no gas discoveries in Utah during 1946. The only gas 
completion was a deep test in the Farnham carbon-dioxide gas 
field, which was plugged back to the Coconino producing sand. 
Deep tests also were being drilled for oil or gas in the Pennsylvanian 
or other lower formations in the Clay Basin and South Last Chance 
gas fields. Wi i 

Dry-ice manufacture utilized 152 million cubic feet of carbon- 
dioxide gas in 1946, compared with 140 million in 1945. (These 
figures are not included in the natural-gas statistics.) e 

Metered production from the Clay Basin field was 4,295 million 
cubic feet in 1946. In addition, 19 million were used in the field and 
7 million were lost. Comparable figures for 1945 are 6,652, 18, and 1, 
respectively. "-— 

Virginia.—William M. McGill, assistant State geologist, Virginia 
Geological Survey, reported two wells drilled in the northwestern 
part of Rockingham County in 1946. The first encountered sulfur 
water at 2,570 feet and was abandoned. The second was abandoned 
at 2,753 feet after a slight show of gas was lost by e Both 
reached the Oriskany sandstone. They were near the discovery 
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well drilled in 1941 that found about 60,000 cubic feet of gas in the 
Oriskany formation at 2,992 feet. There was no activity in the Early 
Grove area, from which present production is obtained. 

West Virginia.—About 44,000 acres were added to proved gas 
territory in West Virginia in 1946, compared with about 58,000 in 
1945. David B. Reger, consulting geologist, Morgantown, W. Va., 
reports that five gas pools were discovered durirg the year, or late in 
1945, and that successful wildcats indicate additional areas to be 
proved in 1947. 

Drilling activity centered in Wyoming County and led to new 
discoveries in that area. The discovery of Lower Devonian gas in 
the outer boundaries of the Charleston pool and in sharp mountain 
anticlines east and southeast of older producing areas was of special 
interest. The discovery of a new pool by a small Oriskany well and 
a large Huntersville well on a sharp mountain anticline in Preston 
County leads to the supposition that deep drilling may be profitable 
on many similar structures. 

Of 33 wildcats drilled, 21 discovered gas. Total gas completions 
declined from 499 in 1945 to 467 in 1946. Forty-four old wells added 
36,561 cubic feet daily to production when deepened. Counties of 

reatest activity and wells drilled were: Lincoln, 55; Wyoming, 51; 
Lanawha, 33; Wayne, 32; Putnam, 28; and Jackson, 25. Fifty 
Oriskany-sand completions drilled in 1946 were located as follows: 
Jackson County, 24; Kanawha, 25; and Putnam, 1. 

The practice of a number of utilities of storing gas in depleted 
ools near large consuming centers was continued during the year. 
ncreasing quantities of Texas gas were received, most of which was 

transported to Ohio, New York, and Pennsylvania. Production was 
estimated at 175 billion cubic feet in 1946, compared with 160,225 
million in 1945. 

Wyoming.—J. R. Schwabrow, Federal Geological Survey, reported 
13 gas completions in Wyoming in 1946, as in 1945. Total open- 
flow capacity of new wells was 131,694,000 cubic feet in 1946 and 
80,000,000 in 1945. The deepest well drilled, 12,887 feet, in 1946 had 
the deepest production in the Rocky Mountain region. It is thought 
to have opened a large condensate field—the Church Buttes. Two other 
wells were being drilled in the field at the end of the year. Other 
discoveries were the Table Rock field and a stray showing at South" 
Douglas. A well drilled in the South Sand Draw either éxtended the 
Big Sand Draw or discovered a separate pool about a mile southeast 
of that area. 

Carbon-dioxide gas was discovered in the Tensleep or Weber sand- 
stone by a well at North Baxter Basin. It was plugged back to the 
Nugget sand and shut in. Litigation is pending to decide whether 
it should be called & gas or an oil well. Wells completed in proved 
acreage were Beaver Creek (2), North Baxter Basin (2), and one each 
in South Elk Basin, Middle Baxter Basin, Big Polecat, and Oil 
Springs. 

Fields producing over a billion cubic feet in 1946 were Baxter 
Basin, 7,175 million; Big Sand Draw, 4,797; Garland, 3,125; Lance 
Creek, 2,987; Salt Creek, 2,749; Beaver Creek, 2,386; Little Buffalo 
Basin, 2,105; Oil Springs, 1,398; Elk Basin, 1,388; Hiawatha (Wyo- 
ming), 1,159; and Muskrat, 1,151. Baxter Basin field accounted for 
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14 percent of the State’s output in 1946, compared with 19 percent in 
1945. Oil Springs was added to the list of large producing areas. 

Metered production declined 7 percent, from 36,357 million cubic 
feet in 1945 to 33,979 million in 1946. This decrease may be attributed 
partly to reduced industrial activity. Gross production was 49,725 
million cubic feet, compared with 51,673 in 1945. Gas returned to 
the sands in eight fields totaled 11,847 million cubic feet in 1946, 11,736 
million in 1945. Field use accounted for 1,083 million cubic feet in 
1946 and 2,816 million were lost. 


INTERSTATE SHIPMENTS AND EXPORTS 


The interstate and export movement of natural gas increased 7 
percent over 1944, to 1,105,760 million cubic feet in 1945, equal to 
28 percent of total marketed production of the United States. Ship- 
ments from Texas and Oklahoma increased notably as new facilities 
for long-distance gas transmission to northern and eastern markets 
came into full use. Among other important “exporting” States, 
material declines were indicated for Kansas, Louisiana, West Virginia, 
and Kentucky. Operations in Louisiana were influenced by the State 
government policy of discouraging shipments to other States in 
which adequate supplies of other fuels were available. Gas shipments 
from the other three States were curtailed in some degree probably 
because of the larger supplies made available to their market areas of 
gas from Texas and Oklahoma. 

States consuming the largest amounts of gas from outside sources 
in 1945, with the quantities involved in billions of cubic feet, were 
Ohio, 124.0; Illinois, 104.8; Kansas, 94.4; Pennsylvania, 92.1; and 
Missouri, 72.0. 

Exports of gas to Mexico reached a new high of 18,016 million cubic 
feet in 1945, compared with 14,433 million in 1944. 


Interstate transportation of natural gas in 1945! 


Millions 
Transit State Consuming State ! of cubic 
feet 
Louisiana................... 833 
A A 3, 907 
Weomlng. 5 
3, 912 
Indiana..................... 

TUN ur raras 19 
Kentucky................... 57 
76 
Colorado 987 
Illinois. 3, 734 
Indians Sens 6, 190 
/ ·⸗- id 8, 006 
3 99... 8 47 
ente 217 


! Includes exports to Canada and Mexico. 
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Interstate transportation of natural gas in 1945 '—Continued 


Producing State 


Kansas—Continued 
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Louisiana 


Mississippi 
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New Mexico 


——— — 2 gege e 
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——— oo 
-- — 


—— - omm 
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e ep om 2 ee e e 
ep e e e e ee om ee e ee ee eem em e 
—————— ———""———————————————---- 
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wee HBV 
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! Includes exports to Canada and Mexico. 
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Consuming State ! 
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Interstate transportation of natural gas in 1945 !—Continued 


Millions 
Producing State Transit State Consuining State ! of poe 
ee 
AA AAA DEE Ganda dee 31 
oem IN ee Ee Pennsylvania............... 3, 601 
3, 632 
North Dakota. ............... c \south Dakota 217 
ͥ ³¹ ¹¹¹Ariͥ w ] ³o. oats ets West Virginia 1. 679 
Oklahoma FFF. Arkansas 4, 612 
A ͤ ENEE j 
Missouri FFP \ininois Lar 2, 402 
ASAS is ada 
Missouri. {indian shat et Aer Sie rd ee 3, 985 
eee EE 
/ T 
Nebraska. tl EES PA ei 
EE A AM 00oeoenMnootonMMaMM S 
Kana. JC 
SOU unas rea de 
III. 88 Kentuck 000 000ana0oMO 157 
Indians 
Mii vi pei 
Illinois... Michigan 6, 541 
Indianazaz 
ah %%%%ͤͤ!w 
/// A S LU os 
Nebraska [Minnesota FF 213 
LOW Bie usce xx seta 
Kansas Missouri...................- 25, 740 
EE Ve ot il pou El EE Nebraska................... 819 
Nissouriiu—ꝛ- 
III ee CCC 5, 030 
ios o/ Ae s ote 
Ads 
Nebraska din Dakota T Se 
EE IN ER eg risa ; 
122, 034 
Pennsylvania New York.................... CANSA. EE 9 
SE Stvland. 
EE New York.................. 23, 999 
tt as Dich ance ⁵⁵⁵⁰u ga aca eas RÄ E oo a did 103 
SE EE West Vireiuig 377 
25, 195 
. esos DUI 37) ae LUCR: } Alabama F 3, 749 
Louisiana ._..............----.| Arkansas 5, 864 
New Mexico Colorado...............-.... 32, 545 
LOUISIANE. sect EN 
Mississippl.................... Georgs 8 4. 981 
aie Ee 
Dklahom aa. 
Kansas o A en cms 7, 592 
NTISSOU BE 
e EE 
Wée 0000 71, 068 
Nebraska.. do... 
lOWB ³ðVZK de ewe 
N Dee | 
n.... | 12. 584 
Mitt qu E eer enee deeg 2, 
Ines dere 
Oklahoma 
RS ³o A 
Nebraska... .....---.----.--- err 15, 775 
TOW Bs cece oo —ê—D 8 
E 
C 
K JJ ĩ A 8 rowa rr ꝶ 4 18, 667 
Nebraska. ...-.........------- 
Oklahoma. 
Kansas EN MEER REPRE 56 
Nebraska... a.. 
South Dakota. .............-.. 


1 Includes exports to Canada and Mexico. 
798065—48— —658 
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Interstate transportation of natural gas in 1945 '—Continued 


Producing State Transit State 


Texas—Continued Oklahoma.....................| Kansas...................... 36, 386 


Tennessee 


22 UU ˙ r 10, 984 


Misissipp . 172 


ege e e e e e ee e 222 22 


Kentuck ye 


sere m a erg gea P m earn 


EE y New Mexico 


—— 2 e e ee ee eege ee 


West Vlroiulg 
lll! DT A 16, 156 


2222 UN, 13, 523 


Mississippi...................- 
KM A Eed 13,844 
Kelituck y 
West Virginia 
Oklahoma 
Kansas. ⁊ꝗ : South Dakota............... 2, 201 
Louisiana Lil. 
Arkansas. Tennesse 809 
Mississippi 
Louisiana 
Arkansas 


o e "^m. 
"See mm om e e omm 


Tennessee. Virgin. 248 


"Ss ee gg e e e e e e wm op e e wm wm e 


1 Includes exports to Canada and Mexico. 
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Interstate transportation of natural gas in 1945 '—Continued 


Millions 
Producing state Transit State Consuming State! or Tubie 
eet 
Texas—Continued ¡AA 
Arkansng. die ee een 
Mississippi 22, 591 
Tennesse 
Kennen 8 
New Mexico.................. 979 
Colorado 
406, 444 
Virginia ³ꝛ¹¹ w.w dee II eee A 21 
Minen 2, 948 
7556 deer 335 
Se 55, 396 
RBeontieky A Aes 1, 599 
Ee 52, 130 
Maryland... 2.0000 0000aaaaooliMnnMO 342 
Eeer 485 
113, 235 
Wyoming AAA EEN 3, 246 
Seege , 583 
7 ERR DENDO 9, 795 
14, 624 
Total United States E els oS ls 1, 105, 760 


! Inciudes exports to Cunada and Mexico. 


PIPE-LINE DEVELOPMENTS 


Although the mileage of new gas-transmission lines completed and 
placed in service in 1946 was less than in several previous years, a 
major expansion in capacity of the industry was indicated by projects 
in the course of construction and for which Federal Power Commission 
approvals had been obtained or applied for. 

Progress was retarded by scarcity of materials, particularly large- 
diameter pipe, for which demand is expected to exceed the prospective 
supply for several years. Further large expansion of capacity of 
major transmission systems was completed or in progress to bring 
natural gas from the Hugoton-Panhandle field to Detroit, Minneapolis, 
Kansas City, and Chicago, and from Louisiana-Texas Gulf fields to 
St. Louis and the Appalachian region. 

The largest new system on which construction was begun in 1946 
was a 26- and 30-inch line to transport gas from west Texas and the 
Texas Panhandle to southern California, with a projected capacity of 
305 million cubic feet daily. Several important lines were laid in 
south and east Texas and in Mississippi to connect additional gas 
reserves to pipe-line outlets. 

In California, a pipe line from Kettleman Hills to the San Francisco 
Bay region, which had been converted from gas to oil as a war emer- 

ency measure, was reconverted for use as a gas line. Several gas 
fields in the northern district were provided with pipe-line outlets for 
the first time. i ; , l 

To alleviate a fuel shortage in the northeastern industrial region, 

the war emergency pipe lines “Big Inch” and “Little Big Inch” were 


placed in gas service in December 1946 under a temporary lease to 
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Tennessee Gas & Transmission Co. extending through April 30, 1947. 
These lines were sold in early 1947 to a new company, Texas Eastern 
Transmission Corp., which plans to become an important supplier 
of natural gas to markets from Indiana to New England. 

In addition to projects already approved, applications on file with 
the Federal Power Commission on April 1, 1947, involved a proposed 
investment of approximately $825,000,000 in facilities for transpor- 


tation of natural gas. 
CONSUMPTION 


Consumption of natural gas in the United States in 1945 amounted 
to 3,900,479 million cubic feet, compared with 3,696,463 million in 
1944. All major classes of consumers except miscellaneous industrial 
contributed to the increase in demand. Measures to restrict con- 
sumption during cold periods of peak demand were again required in 
the Appalachian and other market areas that are dependent for supplies 
of gas, at least in part, on remote sources. 

omestic and commercial consumers used 8 and 4 percent, respec- 
tively, more gas in 1945 than in 1944, and industrial consumers 5 
percent more, chiefly because of larger requirements for oil- and gas- 
field activities and for carbon-black manufacture. 


Natural gas consumed in the United States, 1941-45 


Domestic and commercial consumption 


Consumers (thousands)! Billions of cubic feet N AUN 
LLL A erage | value a 
Year M cubic | point of 
s 8 ó feet used con ump: 
‘om- om- per con- tion 
Domestic mercial Total |Domestic mercial Total Sumer (cents 
per M) 
IMIS..2112 cei 9, 730 707 10, 497 442 145 587 55.9 65.9 
1942 SCENE 10, 135 779 10, 914 498 184 682 62.5 63. 4 
/ 10, 354 811 11, 165 529 205 734 65. 8 62. 4 
1044 ee . 10, 669 845 11, 514 562 221 783 68.0 61.4 
1045... Lose see. 10, 959 889 11, 818 607 230 837 70.7 61.2 


Total con- 
sumption 


Industrial consumption 


Elec- 

tric 

Billions of cubic feet Aver- public 

utility 

power 

Ke Car- point 18 
bon- | Petro- | Port- : al 

Other | Total | of con- lions of 

Field | black | leum | land- | inaug. | indus- sump- cubic 


refin- |cement 
eries | plants trial tríal 


cn (| nM — —— — | ee —— A 


ze mg etme e o e om e wm e ei 


—— ꝑ , e e oe e e 


—— e e e o e em e e e e 


1 Includes consumers served with mixed gas. 


Federal Power Commission. Figures include other than natural (impossible to segregate) therefor 
ONE seperately, from otber consumption. ES ! r 
vised. 
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Natural gas consumed in the United States, 1941-45, by States, in millions of 
cubic feet 


State 1944 1945 
A.ö. A NEEN 44,323 43, 417 
Arizona o 23, 908 22, 
O GEET 94. 7 91. 198 
eil 88 oe 502,017 502, 442 
oer 8 33, 101 3⁴, 877 
District of Columbia 6, 782 6, 
o E ² K ⁰mt 8 6, 545 7, 331 
„ . a coin eae cee 35, 603 35, 915 
cc 123, 325 121, 366 
ELE E POSTS DOR debis 35, 581 40, 
J7777%⁵»;O—dwm nt AA AREE 27,307 27, 794 
eet SEELEN 143, 814 160, 406 
Kentucky ewes teeters ĩͤ ,3 26, 802 
LOUISIANA cascara 310, 127 325, 888 
Marviand cri ae 2, 491 2, 
, e EE 56,077 59, 594 
IIIb ð IA 35, 229 35, 930 
NSSISSID d WEE 33, 111 38, 297 
MISS. iaa 65, 046 72, 059 
Ml.. 20, 019 29, 575 
ein ³ H 24, 699 28, 235 
New Mexico 55, 284 71,459 
New YOLE o l2 a ĩð.d E OC US. 21,057 29, 577 
North Digg!, 86 267 2. 640 
Ill„k 8 166, 785 172, 258 
Nan. 8 249, 996 9, 927 
Pennsylvania 148, 675 149, 092 
South Dakota 7, 688 , 158 
Finns 24, 693 24, 419 
Ei ² E 8 1, 221, 383 | 1,348, 140 
Ee RN x sss. 20, 275 20, 264 
II ⁰» . 8 1, 694 1. 791 
h/ e O | ³ /h Add ĩðͤ EPA 
West TT EE 88, 953 88, 757 
W yOMING A Abee A 21, 426 21, 642 

Total United States. 2, 805, 192 | 3,044, 773 | 3,403,479 | 3, 696, 463 | 3, 900, 479 


Treated for Natural Gasoline.—The volume of natural gas processed 
at natural-gasoline and cycle plants increased 11 percent in 1945 to 
a record of 3,653,870 million cubic feet, equal to 94 percent of total 
consumption. Since 1941, the gas throughput at plants has increased 
32 percent. States reporting the largest gains in this period were 
Texas, Louisiana, California, and Arkansas, in all of which the 
processing of high-pressure gas from deep reservoirs of the condensate 
type is an important factor. Moderate declines in gas processing in 
the same period were general in the eastern producing States, in 
Kansas (where crude oi was produced at declining rates for several 
years), and in Oklahoma. 

Domestic and Commercial. The 8-percent increase in use of 
natural gas for household purposes in 1945 to 607,400 million cubic 
feet was accompanied by a gain of 3 percent in the number of meters 
connected to lines and an expansion in the indicated average gas use 
per meter from 52,700 cubic feet in 1944 to 55,400 cubic feet in 
1945 (5 percent). An average of 341,266 domestic meters have been 
added (net) annually during the past 7 years to the systems of utilities 
distributing natural and mixed (natural and manufactured) gas. In 
the same period, the consumption per meter increased at the average 
rate of 1,786 cubic feet yearly. E l 

Commercial consumption amounted to 230,099 million cubic feet 
in 1945, a gain of 4 percent over 1944. Commercial meters were 5 
percent more numerous in 1945, but consumption per meter declined 
to 258,900 cubic feet from 261,200 cubic feet (1 percent) in 1944. 
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Natural gas treated at natural-gasoline and cycle plants in the United States, 
1941-45, by States, in millions of cubic feet 


State 1941 1942 1943 1944 ! 1915 
Arkünsas. EE 19, 906 25, 365 43, 309 53, 539 55, 725 
i ³ðVꝛi˙ 88 371. 350 345, 191 349, 383 397, 860 420, 482 
OlOFBdO p LL S ESL 134 JJ7öõͤö ù 8 
Fh MC eae aes 23, 732 25, 722 32. 200 32, 000 27, 690 
Kansas lc A E rd im e 176, 088 179, 710 196, 043 158, 524 165, 538 
F IA 062 , 408 46, 149 48, 746 41 
LOUISIANA La ada 191, 194 247,370 236, 286 307. 912 310, 614 
Mei 88 3, 581 1. 418 835 3. 330 4, 271 
tags sssssss ei rear d 10, 386 11, 728 11, 950 11, 630 12, 000 
New Mexico 105, 161 108, 911 94, 194 103, 277 116, 539 
New York A 4 4 
ONO EE EE 39, 851 , 106 48 35, 210 
nh eee ede ete ain te 200, 319 202, 653 188, 029 191, 610 193, 744 
Pennsylvania. 46. 603 „616 2 
o E AN . mea ar Mf 1, 325, 471 | 1, 372, 563 | 1, 520. 0431, 682. 738 2,039, 933 
West Virginia. ............ Ll LL LLL Ll lll lll... 195, 093 197, 643 636 195, 000 166, 037 
z 21, 568 2A, 235 18, 217 19, 676 21. 907 
J%7)ͤ³¹.]i DU d LE EU Ed 2, 763, 300 | 2, 864, 400 | 3,028,000 | 3, 300, 000 | 3, 653, 870 
Ratio to total consumptlon...................... .99 .94 .89 . 89 .94 
1 Partly estimated. 


Field.—Gas consumed in field operations of the oil and gas industry 
increased 7 percent in 1945 to 916,952 million cubic feet. The 
principal gains were in Texas, Louisiana, California, New Mexico, 
and Arkansas, in all of which production of the natural-gasoline 
industry increased. A decline of 4.8 billion cubic feet in Oklahoma 
field-gas consumption was accompanied by a decline of 5 million 
gallons in output of natural-gas liquids. | 

Carbon Black Manufacture.—A record total of 431,830 million 
cubic feet of natural gas was used for manufacture of carbon black in 
1945, compared with 355,770 million in 1944. The average value of 
gas at the plants increased from 1.6 cents a thousand cubic feet in 
1944 to 2.3 cents in 1945 and 3.0 cents in 1946. The yield of carbon 
black per thousand cubic feet of gas consumed has increased progres- 
sively from 1.63 pounds in 1941 to 2.32 pounds in 1945, influenced by 
growing use of the high-yield furnace processes. The scarcity of cheap 
sources of dry gas in recent years has stimulated a larger use at carbon- 
black plants SR casinghead gas from natural-gasoline plants. 

Petroleum Refineries.—An increase of 7 percent over 1944 to 
338,458 million cubic feet in 1945 was 1 in use of natural gas 
as fuel at petroleum reſineries, compared with an increase of 3 percent 
in crude oil processed at refineries. The principal gains in gas use, 
in billions of cubic feet, were in Texas, 14.1; California, 12.1; Kansas, 
3.7; and Louisiana, 3.6. 

Electric Public-Utility Power Plants.—Gas consumption at electric- 
power plants in 1945 was reduced 9 percent below the 1944 peak, to 
326,190 million cubic feet, according to the Federal Power Commis- 
sion, whose data include a small quantity of manufactured gas with 
the natural gas. "The largest 1 in use, 21.6 billion cubic feet, 
was reported in California as a result of a shift to fuel oil as the source 
of energy at generating plants in the central part of the State. Minor 
declines in Texas, Oklahoma, Louisiana, and many other States were 
related to the temporary shrinkage in business activity following the 
end of hostilities in August 1945. Among scattered small gains, the 
largest, 3.9 billion cubic feet, was in Missouri. 
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Portland-Cement Plants.—A recovery in cement production from 
the very low levels of 1944 caused an increase of 8 percent in natural- 
gas consumption in 1945, to 38,349 million cubic feet. Preliminary 
reports indicate a further sharp gain in natural-gas consumption in 
1946 coincident with increased cement production. 

Other Industrial.— The decline in natural-gas use by miscellaneous 
industrial plants from the revised total of 1,351,684 million cubic feet 
in 1944 to 1,337,391 million in 1945 was less than the decline in con- 
sumption by electric-power plants. "Therefore, adjusting for this 
factor, the general industrial consumption of gas was slightly higher 
in 1945 than in 1944. Principal declines were in California, Arkansas, 
and Illinois, and gains were in New Mexico, Kansas, Texas, and 
Missouri. 

Mixed Gas.—The volume of natural gas sold in mixtures with 
manufactured gas totaled 95,284 million cubic feet in 1945, compared 
with 89,645 million in 1944. The principal growth was in domestic 
sales. Industrial consumption declined about 2 percent. It is a rela- 
tively small factor in these sales because of the high unit prices 
prevailing in most areas where mixed gas is distributed. 

Illinois and New York States are the largest factors in mixed-gas 
e because of extensive marketing in the Chicago and Buffalo 

istricts. 


Consumption of natural gas used with manufactured gas in the United States in 
1945, by States 
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TECHNOLOGIC DEVELOPMENTS 


The experimental installation at main-line stations of large centrifu- 
gal compressors driven by electric motors, instead of the conventional 
5 type, is planned by at least two major gas- transmission 
systems. If successful from technical and economic standpoints, this 
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new equipment may have an important place in new gas-moving 
installations. 

After several years of service testing, gas-operated equipment for 
year-round air conditioning was actively promoted on a commercial 
scale in 1946 by a number of utility companies as a builder of gas 
markets. By its use in the warmer sections of the United States, the 
summer gas load for domestic and some commercial purposes may be 
maintained at a level comparable with that of the winter load. 

A new departure in underground storage of natural gas was an- 
nounced by a northern Illinois utility company, using a number of 
parallel sections of large-diameter pipe installed a few feet under- 
ground and filled with gas at a pressure of about 2,250 pounds per 
square inch. It is indicated that gas may be stored by this means 
near points of consumption &t lower initial costs for equipment, 
5 and maintenance expense than are required for gas holders 
of the types in common use. 

Experience with large-diameter gas transmission lines carrying very 
great quantities of gas at high pressures has demonstrated the inade- 
quacies of pipe-line flow formulas for measuring accurately such gas 
movements. Therefore, a cooperative research project was begun in 
1946 by the Bureau of Mines and the American Gas Association to 
develop new data and formulas to satisfy the requirements of modern 
engineering practice. 


Natural Gasoline 


and Liquefied Petroleum Gases 
By F. S. LOTT AND A. T. COUMBE? 
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GENERAL SUMMARY 


ECORD demand for its products in the second half of the year 
R raised operations of the natural gasoline industry in 1946 to new 
heights. "Total production of 4,836,412 thousand gallons of light 
products exceeded the 1945 peak by 3 percent. In the first 6 months 
of 1946, production—influenced by low market prices and indifferent 
demand—was below the comparable 1945 period. In the late summer 
and fall demand for major products revived dramatically, outstripping 
production at increasing rates to cause rapid depletion of stocks at 
lants. These trends were foreshadowed by firmer spot prices in the 
ate spring and summer and caused pronounced market strength as 
they became derer apparent. The price of 26-70 grade natural 
asoline, f. o. b. Breckenridge, Tex., advanced from a February-April 
= of 2.25 cents a gallon to close the year at 4.50 cents. The Mid- 
Continent (Group 3) price of this product followed similar trends, 
averaging 3.84 cents a gallon in 1946 and 4.56 cents in 1945. 

Because of the depressed prices prevailing in the first half of 1946, 
the total value of products at the plants declined to $179,000,000 from 
the 1945 total of $187,564,000. Average value per gallon was 3.7 
cents in 1946 and 4.0 cents in 1945. Liquefied petroleum gases repre- 
sented 20 percent of the value of light products at the plants in 1946, 
contrasted with 11 percent in 1941.- MEE | 

An increase in total stocks during 1946 from 181,513 thousand gal- 
lons to 209,209 thousand gallons resulted from a gain of 34 million 
gallons at plants and terminals and a 6-million gallon decline in stocks 
at refineries. "Texas stocks accounted for a large part of these changes. 

A total of 3,739 billion cubic feet of natural gas was processed in 1946 
at natural gasoline and cycle plants, 2 percent more than in 1945. 
Principal gains over 1945 were in West Virginia, New Mexico, Okla- 
homa, and Kansas, in that order. 

1 Data for 1946 are prelitninary. 


3 Tables (except those an sales of liquefied petroleum gases) compiled by E. M. Secley, P etroleum. Eco- 
nomics Division. Aa 
835 
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Salient statistics of the natural-gasoline industry in the United States, 1942-48, in 
thousands of gallons 


1942 1943 1944 1945 19461 


— — — 1V— EN 


Production: 
Natural gasoline and natural-gasoline mix- 
Daa dea hess Gade tere [ 2, 071, 104 2, 115, 372 | 2,188,284 | 2, 498, 741 | 2, 750, 318 


Isobu tanke 101, 682 | 150, 738 209, 412 162, 756 164, 015 

Other liquefied petroleum gases.......... 671,874 | 760,116 961, 212 | 1,250, 468 | 1, 236, 862 

Other products. 654, 864 | 657,846 843, 024 792, 208 685, 217 

Mf ĩ¹ w ˙ mmm ⁵ 8 3, 499, 524 3. 684,072 | 4,201,932 | 4, 704, 173 | 4, 836, 412 

Receipts from outside sources 62. 991 55, 600 112, 182 120, 074 118, 850 

Stock change at plants and terminals............ -F29, 316 | —27, 216 +798 +24, 139 | +33, 996 

Total supply.............................. 3, 533, 199 |3, 766,888 | 4,313,316 | 4,800, 108 | 4, 921, 266 

Shipments to refineries: 

Natural gasoline and natural-gasoline mix- 

Di se oho y 8 1, 755, 357 |1, 938, 136 | 2,060,985 | 2,384, 216 | 2, 525, 431 
Liquefied petroleum gases 428,501 | 463, 955 534, 274 657, 018 372, 249 
Other products 501,725 | 466, 143 629, 949 496, 895 345, 344 

GENEE 12 Des and trade outlets: 14 156 te 

atural gasoline. --....--------------2----10 ; , 
Condens ate 274,794 | 162,890 118, 608 { 6, 511 11, 185 
Finished gasoline and naphtha......... 141,006 | 129,262 134, 610 229, 948 260, 052 

Sales of liquefied petroleum gases: 
Fell 302,190 | 486.738 608, 881 668, 608 856, 505 
For chemical manufacture (3) (3) 96, 558 170, 386 212, 604 
Transfers of cycle product (3) 66, 108 76, 482 35, 658 52, 990 
Exports from plants . 43, 778 23, 612 28,351 31, 453 120, 171 
EE 85, 848 30, 044 24, 618 25, 170 34, 060 


—— E DH EA — 


Total demand at plants and terminals..... 3, 533, 199 3, 766, 888 | 4,313. 316 | 4. 800. 108 | 4, 921. 266 


Stocks at plants, terminals, and refineries: 


Natural gasoline............................- 157,374 | 130, 410 114, 702 101, 726 138, 667 
Liquefied petroleum gases 23,646 | 45, 024 46, 452 39, 517 32, 264 
Other products 13,524 | 15,288 { 2.788) 40-270] 38,278 
Tuis cocer Td ee 194,544 | 190,722 (186.542) 181,513 | 209,200 
Value at plants: 
Natural gasoline...... thousands of dollars..| 78,170 95, 273 5110. 800 112, 018 113, 600 
Liquefie troleum gases............. do....| 19,000 24, 410 $ 34, 300 41, 994 36, 100 
Other products ꝓꝙßꝓ EU — do....| 24. 395 27, 227 4 37, 400 33, 552 29, 300 
Average per gallon. 222. cents.. 3.5 4.0 4 4.3 


4.0 3.7 
Natural gas treated...... millions of cubic feet..|2, 864, 400 |3, 028, $3,300, 000 | 3,653,870 | 3, 739, 000 
Average yield, light products except liquefled 


petroleum gases per M cubic feet gallons.. 0. 95 0. 92 0. 92 0. 90 0. 92 
Average yield, all light products. .......... do.... 1. 22 1.22 1.27 1.29 1. 29 
Bales to consumers for fuel and chemical uses: 

X uu A A pup onn o NM 962,168 | 495,557 703, 786 839, 084 | 1,042, 318 

je orc A NOE 8 223,272 179. 676 356, 370 437, 682 662, 964 

f ⁰•˙ i u 585, 440 | 675,233 | 1,060,156 | 1,276,766 | 1,705, 282 
Total exports of natural gasoline and liquefied 

petroleum gases 57, 414 35, 154 42, 702 62, 971 177, 959 


1 Subject to revision. 

3 Included in shipments to refineries. 
3 Not available. 

4 For comparison with 1945, 

b Estimated. 


Export shipments of 177,959 thousand gallons of light products in 
1946 were almost three times the 1945 total. Canada and the United 
Kingdom received 47 and 38 percent, respectively, of the 1946 exports. 


OUTLOOK 


The vigorous increase in demand for light products in the late months 
of 1946 affected, with pecu ar force, deliveries of liquefied petroleum 
gases for fuel uses and natural gasoline to refineries. 
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Production of the liquefied gases doubled during the war in response 
to continuing expansion of normal markets and unusually large require- 
ments of petroleum refineries for production of aviation gasoline. A 
drop in refinery demand after the war checked temporarily the pro- 
nounced growth trend in total demand for these materials, but the 
resurgence in sales to record levels late in 1946 signalized a resumption 
under peacetime conditions of the rapid gains that characterized the 
prewar period. 

Of the total output of liquid products by the natural-gasoline indus- 
try, liquefied petroleum gases comprised 21 percent in 1941 and 29 per- 
cent in 1946. Further gains in relative importance appear to be indi- 
cated for the future by the promising growth of old markets and such 
applications of recent moment as stand-by industrial uses, peak-load 
shaving in gas-utility operations, new uses in agriculture, and use as 
raw a for chemicals manufacture. Because demand is approach- 
ing the productive capacity of existing facilities, higher prices are being 
obtained by producers than for many years past. Relatively satis- 
factory prices are probable so long as the demand for fuels generally 
remains strong. Confidence in the future is stimulating construction 
of new facilities for production and transport, particularly of propane, 
of which a large potential supply is available at existing plants. The 
added cost to consumers incident to a higher wholesale price struc- 
ture may be mitigated to some degree by greater efficiency of retail 
distribution, particularly where cost pressure from competing fuels is 
felt. Delivery direct to consumer-owned storage rather than by dis- 
tributor-owned steel cylinders offers, according to trade reports, possi- 
bilities of significant savings in distribution costs. 

The production of natural gasoline has grown less rapidly than the 
industry as a whole because of increasing fractionation operations at 
plants to separate—from the raw liquid condensates—the liquefied 

ases, finished gasoline, and other products and to recover more of the 
ight ends contained in process gas. The proportion of natural gaso- 
line recovered declined from 65 percent of total liquids in 1941 to 57 
percent in 1946. 

Of the total shipments of natural gasoline from plants, 95 percent 
were taken by refineries in 1945 and 92 percent in 1946. The reduc- 
tion in this ratio was caused by sharply higher shipments for export and 
to jobbers. Growing markets and factors related to conservation of 
natural gas and petroleum have prompted initiation of many projects 
for construction of new facilities to produce natural gasoline and other 
light products. Material increments to supply appear therefore to be 
assured over the next 2 or 3 years. A current attempt to enlarge the 
refinery market for natural gasoline and butanes by increasing the pro- 
portion used in motor fuel will, if successful, add significantly to total 
demand. 

The importance of petroleum refineries in the market for products 
as reported by the natural-gasoline industry has declined from 77 
percent of the total in 1941 to 66 percent in 1946. Shipments to 
refineries expanded 19 percent in that period as deliveries of products 
to other markets increased over 100 percent. Further rapid growth 
in outside sales seems clearly indicated, particularly with respect to 
liquefied petroleum gases. Progressive diversification of markets 1s 
expected to strengthen the position of the industry generally in dealing 
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with its customers by permitting the competitive forces originating 
in several consuming groups to bear more effectively upon the market 
structure. Thus a slackening in demand in one market sector may 
more readily be compensated by increased sales in another, tending 
to produce greater stability in product prices. 


RESERVES 


The Committee on Natural Gas Reserves of the American Gas 
Association released on February 28, 1947, the first estimate of the 
reserves of natural-gas liquids in the United States. The term 

"natural-gas liquids" is used to describe “‘those hydrocarbon liquids 
that are gaseous in the reservoir but are obtainable by condensation 
or absorption.” Natural gasoline, condensate, and liquefied petro- 
leum gases fall m this category. 

The reserves have been divided into the following classes, conform- 
ing to those used for the reserves of recoverable natural gas in which 
they are contained: 

(1) Nonassociated—Liquids recoverable from free gas not in contact with crude 
oil in the reservoir. 

(2) Associated—Liquids recoverable from free gas in contact with crude oil in 
the reservoir. 


(3) Dissolved—Liquids recoverable from gas in solution in smide oil in the 
reservoir. 


Estimated proved recoverable reserves of natural-gas liquids in the United States 
as of Dec. 31, 1946, in thousands of barrels 


[Committee on Natural Gas Reserves, American Gas Association} 


Reserves as of December 31, 1946 


‚iIi 1946 
State Non 880. , Production 
: cinted Associated | Dissolved Total 
Arkansas 41, 071 8, 306 12, 223 61, 600 3, 457 
California... secede ere rer rre det SES, 40, 328 107, 300 160, 644 308, 272 21, 885 
Den ias 775 410 1, 182 2 

TUN et GE, IN A 1 3 34, 200 3 34, 200 3, 900 
EE TEE EEN ̃ 8 1 85 85 16 
Kansas a . Ue dard 80. 202 1, 140 1, 150 82, 492 1, 991 
Fi cc boobed ee FIO UTD AAA 16, 071 1,310 
IA A 330, 466 75, 019 13, 911 419, 396 13, 500 
MICH EE AA u 1 658 645 309 
Mississippi 17, 212 34, 095 192, 594 243, 901 108 
Montes ae 8, 534 A MAI 8, 534 108 
on Mee 8 27, 697 30, 950 14, 962 73. 609 2, 818 
A E E A ii eg E WA soe 8 1,714 143 
Oklahoma Veedel 45, 597 10, 020 12, 700 68, 317 9, 875 
Pennas iss GCC 2. 309 262 
VPC 1, 292. 177 296, 072 397, 357 1, 985, 606 66, 134 
West Virginia 6 e BAG EE EE, EE 19, 285 2, 400 
Wyom EEN 458 9, 400 15, 600 25, 458 846 
Alabaina Florida, New York, and Utag gg.. 16 6 (ee 
r 11,923,896 | 1 572, 712 | ?3 857, 279 23, 353, 887 129, 262 


S S — —ꝛ— 
1 Not allocable by types, but occurring principally in the column shown. 
3 Figure revised Mar. 11, 1947. 
3 Approximate total; see footnote jm 
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Details of the committee’s estimates of reserves of natural gas are 
shown in the Natural Gas chapter of this volume. On December 31, 
1946, these reserves amounted to 160,575,901 million cubic feet. The 
comparable reserve of 3,353,887 thousand barrels of natural-gas liquids 
indicates an average content, extractable by methods now in use, of 
. 0.87 gallon per thousand cubic fect of gas reserves. The average recov- 
erable content of natural-gas liquids, in gallons per thousand cubic feet 
in each of the three types of natural-gas reserves—nonassociated, 
associated, and dissolved—are about 0.7, 0.9, and 2.0 respectively. 


PRODUCTION 


Production of all light products was at record levels in January- 
February 1946 but was below comparable 1945 rates during the spring 
and summer owing to the effects of inventory accumulations and a 
weak price structure. In the fourth quarter, production was stimu- 
lated by sharply higher demand and reached a new record of 14.2 
million gallons daily in December, an increase of 8 percent over Decem- 
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FIGURE 1.—Annual production of the natural-gasoline industry, 1920-46. - 


ber 1945. Total production in 1946 was 4,836,412 thousand gallons, 
a gain of 3 Den over 1945 that is attributable to larger output of 
natural gasoline. 

Although the production of liquefied petroleum gases declined from 
1,413,224 thousand gallons in 1945 to 1,400,877 thousand gallons in 
1946, the rate of output accelerated rapidly in the fourth quarter to 
exceed the final quarter of 1945 by 21 percent. Declines in 1946 pro- 
duction of liquefied petroleum gases in Texas, Illinois, and Wyoming 
offset small increases in most other producing States. 
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REVIEW BY STATES 


California.—Light-product production of the industry in 1946 
increased 2 percent over 1945 to 910,469 thousand gallons because of 
higher output in the 1946 fourth quarter. Production of liquefied 
petroleum gases increased 18 million gallons (11 percent) over 1945, 
as a decline of 11 million gallons in natural-gasoline production was 
balanced by an equal gain in “other products" originating at cycle 
plants. These group changes were opposite in direction to those east 
of California, emphasizing economic differences between the two 
regions. 

roduction at Kettleman Hills declined from 171 million gallons in 
1945 to 160 million in 1946; Ventura Avenue declined similarly from 
88 million gallons to 86 million gallons. 

Louisiana.— Total production in 1946 of 567,400 thousand gallons 
compared with 549,234 thousand gallons in 1945. Small gains were 
reported in both the Gulf and inland districts. Natural-gasoline pro- 
duction increased 72.4 million gallons (32 percent) over 1945. 

Oklahoma.—After a 4-year decline, production in 1946 increased to 
419.0 million gallons from 416.2 million gallons in 1945. Output of 
the Oklahoma City field increased from 64 to 66 million gallons, but 
Osage County decreased from 73 to 69 million gallons. The Seminole 
district produced 126 million gallons of light products in 1946, 1 million 
gallons less than in 1945. 


Monthly production of natural gasoline and allied products in the United States, 
1945-46, by States and districts, in millions of gallons 


| 2 8 98 8 35 38 
Field S 4 2A E 
1945 
West New York and West 
Pennsylvania.... .......... 1.7 1.5 5 21 1.0 .8 .8 RI 1.11 1.2] 1.2 14.2 
West Virginia 8.6) 7.71 7.6 .1| 5.8| 5.4| 6.3) 4.9) 8. 5] 9. 4 10.3) 87.6 
Ohio — .8 7 .6 .9 .4 .4 .3 Pa) .6 .6 .6 6.5 
Iiir 88 15. 8 14.1] 15.4 3 15.0] 15.2) 15.1] 12. 7| 13.7] 14.4| 14.1] 176.0 
Kentucky..................... 3. 1] 3.6| 4.4 bi 4.0] 3.6 3.6| 1.2] 4.8) 4.6] 5.1 46.0 
Michirüan........ . . ... l[ 1.1] LD 1.1 .2| 1.2] 1.2] 1.2| 2.2) 1. 1] 1.11 1.1 13. 6 
Kansas 6.01 5.9 5.6 9 601 5.91 5.9] &.1| 59| 7.11 6.8 712.6 
Oklahoma.................- ...| 36.91 32.9 35.1 .81 33.9| 34.11 35. OF 34.1| 33.9| 34.9| 35.9] 416.2 
Texas: 
E A 56. 8] 50.8| 54. 52. 5| 56.41 55.31 50.9) 52.8| 52. 2] 55.1] 643. 7 
East Texas......... - .... 28.2| 26. 7| 29. 31.0) 32.11 32. 6| 28.0| 26.0] 24.9) 23.71 342.6 
Panhandle /............... 48. 5| 44. 5| 45. 41. ^| 41. 1| 41. 5] 43.9) 45.31 47.3| 49.4| 541.3 
Rest of State 52. 6| 49. 5| 55. } 5 &. 5| 49. 2] 56.2] 56.3] 61.1) 60.7 
Total Texas. 186 11171. 5184 180. 01186. 60185. 91172. 01180. 31180. 71189. 302, 188. 3 
Arkansas - 7. 66 7. 10 7 7.1] 6. 3] 6.3] 6. 50 7.7 85. 9 
Louisiana: 
(£051 uve Soe eae 20. 9] 26.2] 28.4 27. 8| 20. 7| 24.3] 27. 0 27.5} 317.9 
O A 20. 7| 18. 9| 21.4 18.0| 6.6| 18.3| 19.9| 22.6| 231.3 
Total Louisiana......... 50.6| 45.1| 49. 8 45. 8| 27.3| 42.6] 46.9] 50.1 549. 2 
New Mexico 6.3} 6.0] 8.5 9.31 8. 7] 8.1] 7.9) 7.2 97.8 
Montana. 4 4 .5 .3 .4 .3 SS .5 4.7 
Colorado, Utah, and Wyo- 
TEE 7] 4.7| 5.0 .9| 4.4) 3.80 3.8] 3.5| 3.5) 82.9 
California. 76. 20 68. 0 75.2 Ot 77. 8| 72. 4] 70.71 71.11 73. 7] 891.8 
Total United states. 405. 9/370. 2 402. 5 02. 31397. 8352. 4 |381. 7390. 4 107. 14, 704. 2 
Daily average................. 13.1} 13.2! 13.0 13.01 12. 8| 11. 7| 12.3] 13.0| 13.1 12.9 
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Monthly production of natural gasoline and allied products in the United States, 
1945-46, by States and districts, in millions of gallons—Continued 


sIscly3lua|>[|2| >| llul $ 3 
ome £x — T 3 o 
Field 3lslzi2i2/3]813is|i8|z2|8 & 
1946 ! 
West New York and West 
Pennsylvania............... 1.3| 1.2] 1.1 Du D .7| .6| .7| .7| .8| 1.10 1.3 11.3 
West Virginia................. 10.5| 9.3| 8. 5] 8.5| 8.2| 7.1| 6.7) 7.1) 6.9| 8.2) 8. 5| 10.6] 100.1 
J) 88 6 Jo .5 .5 .5 4 .4 .4 .4 .6 A j .8 6.3 
Ius. 88 14. 1| 11. 6| 13. 5| 12. 8| 13.0] 13. 60 14. 1] 13.9] 13. 8] 14.2] 13. 7 13. 60 161.9 
Renten.. ett eee 5.1} 5.1] 3.9] 3.8] 4.2) 4.0) 4.0] 4.4) 4. 5 4.9] 4.9] 5.5| 5.3 
Michigan 1.1] 1.0] 1.1] 1.2] 1.1] 1.2] 1.2] 1. 1] 1.0] 1.1 8 2d 12.2 
Kanne. cR 6.71 6.71 6.2! 6.5| 6.7] 66] 6. 4] 7.0} 7.4] 7.9| 8.5| 8.7 85.3 
Oklahoma. 36. 9 34.51 35. 5| 32.3] 33.8] 32. 8| 33. 5| 34.1] 34.1] 37.1] 36. 4] 38.0] 419.0 
Texas: 
Gl! AA 48. 5| 41. 3| 43.31 41. 30 44. 7| 43. 0 44. 9 45. 60 44.1] 47. 7 48.0] 48. 5 540.9 
East Texas.. 27. 1] 24.51 27. 9] 31. 7| 32. 8| 27. 11 31.0) 31. 7; 31. 2] 31. 0] 29. 3] 31.4] 3556. 7 
Pan handle 46.3} 43.1] 44. 5} 38.0) 33.9] 47. 8 35.2! 42.31 44. 5] 48.0] 47.6] 48.3] 519.5 
Rest of State (7.1| 62. 7| 67.4] 65.6] 71.0] 70. 7| 73.8] 77.3] 74.8] 75.7) 72. 5| 77.1) 855.7 
Total Texas............. 189. 0171. 6/183. 11176. 6 182. 4 188. 60184. 9/196. 9/194. 6|202. 41197. 4/205. 3/2, 272. 8 
Arkansas 7. 2] 6.51 6.6 6. 5] 6. 8] 6. 7] 6. 7 7.0] 7.0] 7.7) 7. 66 7. 8 $1.1 
Louisiana: M 
(US cu tu duco e ae 29. 4| 26.8] 25.0| 28.3| 27.6| 24. 7| 28. 4l 26. 4| 27.8| 28.3| 27.6| 30.2} 330.5 
Inland... 12:22. 22. 7| 21. 1| 18. 5| 18. 6| 19. 9| 19.0] 18. 8i 20.1| 15. 7] 20.0| 20. 7| 21. 5| 236.9 
Total Louisiana......... 52.1| 47.9| 43.8] 46.9| 47. 5| 43. 7| 47.2| 46. 5| 43. 5| 48.3| 48.3| 51. 7| 567.4 
New Mexico.................. 7.5| 7. 3] 8.0} 8. 2] 8.5| 9. 1] 9.6| 9.4| 9.0] SO 8.7; 8. 9] 103.1 
Montan aaa. 5 .5 5 .d .4 .3 .3 .3 .3 . 4 4 . 5 4. 6 
Colorado, Utah, and Wyo- 
HH 8 3.6) 3. 2] 3. 3] 3. 3] 3.2) 3.5] 3.5) 3.6) 3. 7] 4.3) 4.1] 4.2 43. 5 
California. 2... 78.8] 71. 5| 76.0] 72. 8| 76.8] 74. 4| 76.1] 73. 80 68. 9| 78. 5| 79.1] 83.8) 910. 5 
Total United States. 415. 0/378. 4/391. 61381. 1|393. 9/392. 7/395. 2/406. 21395. 8 425. 3 420. 2| 441. 0/4, 836. 4 
Daly average................ 13. 4| 13. 5| 12. 60 12. 7| 12. 7| 13.1] 12. 7| 13.1] 13.2] 13. d 14.00 14. 2 13.3 


Subject to revision. 


Texas. —Continued expansion of operations raised total 9 
products output from 2,188 million gallons in 1945 to 2, 273 million 
allons in 1946, amounting to 47 percent of the United States total. 
Natural-gasoline production increased 19 percent over 1945, in contrast 
to declines of 4 and 14 percent in liqueſied petroleum gases and other 
products, respectively. l , 

Through the first 5 months of 1946 the production rate approxi- 
mated that of the comparable 1945 period but trended upward through 
the balance of 1946 to record levels, as demand for light products 
expanded. . 

Other States. Total production reached record levels in Kentucky 
and New Mexico, gaining 16 and 5 percent, respectively, over 1945. 
Materially higher output in 1946 in West Virginia and Kansas 
approached the largest totals of recent years in these States. Prin- 
cipal 1946 declines were in Illinois and Wyoming. 


YIELDS, PROCESSES, AND NUMBER OF PLANTS 


Cycle Plants.—Approximately 1,327 million gallons of liquid 
products were recovered at cycle plants in 1946 from 887 billion cubic 
feet of processed natural gas, an indicated yield of 1.50 gallons per 
thousand cubic feet. At individual plants, yields varied from less 
than 0.5 gallon to about 5 gallons per thousand cubic fcet of gas treated. 
Currently, 20 percent or more of cycle-plant production consists of 
finished gasoline and naphtha. 


844 MINERALS YEARBOOK, 1946 


Yields.— The average yield of all light products was 1.29 gallons 
per thousand cubic feet of natural gas processed (final figures) in 1945 
and was unchanged in 1946 (preliminary figures). However, the 
yield of liquefied petroleum gases declined from 0.39 to 0.37 gallon 
owing to lower demand in 1946 for some of these materials. The yield 
of butanes at plants with suitable fractionating equipment is relatively 
high, in many instances approaching 100 percent of the available 
product. Propane yields range much lower, perhaps from 10 to 30 or 
40 percent of the total available in process gas at specific plants, 
because market requirements in the past have not provided enough 
incentive for making the additional investment in equipment required 
for more complete recovery. 

The average yield of natural gasoline increased from 0.68 gallon per 
thousand cubic feet in 1945 to 0.74 gallon in 1946, responding to 
higher demand from refineries, jobbers, and for export. 

Production by Processes.—The reduction in the number of operat- 
ing plants—from 610 in 1944 to 606 in 1945—was smaller than has 
been usual for many years. In the period 1935-45 the number of com- 
pression-type plants has decreased from 312 to 181, the absorption- 
type from 393 to 384, and charcoal-process from 10 to 3. The 38 
cycle plants reported in 1945 represent a net gain since 1935, as none 
were in existence at that time. 


Natural gasoline and allied products produced in the United States in 1945, by 
States and by methods of manufacture ! 


Number of plants operating Production (thousands of gallons) 
State Com- | Ab- Cy- i Com- Absorp- cycling «|. Total 
res- | sorp- LE Tota res- a clin O 
dion 1 tion à cling‘ Son 2 tion ? ^ : 

NA oy 12: E ss | pd ce cette es 85,941 |........... 85, 941 
California 2 77 2 81 6, 20 779. 544 106, 002 891, 753 

h M/ 8 e 
Illinois. 16 „ 23 546 175, 4416 .my 175, 992 
Le e EE 2 12 |....... 14 1, 202 71. 4359. 72, 637 
Kentucky lo ee 2 ek Lee 5 592 45,987 |........... 46, 879 
Louisiana 4 20 5 35 10, 683 139, 2x8 399, 263 549, 234 
Michigan.. .................... Se 2J... d A GE 13, 680 |.........-. 13, 630 
E A Net e Lb ls EB 4,72 4,726 
New Mexico................... 2 Oh AA 9 2, 718 95, 082 |........... 97, 800 
New York...................... III 1 E A A A 8 
J; 8 2 vd Med 9 l 6.45] 1. iam 6, 452 
Oklahoma 18 81 99 19, 573 396, 611 |........... 416, 184 
Pennsylvania................... 47 10 7 1, 090 13,091 A 14, 181 
3 NI NR RENE 31 116 31 17 181,356 | 1, 262, 487 744,462 | 2, 188, 305 
A GEES FIA A P „„ 867 
West Virginia 52 3 74 20, 924 66. 89 — 87, 609 
Wyoming s ina ds 2 4113133 6 957 50, 66 51. 624 
Total: 194555 .. 181 387 38 606 | 246,157 | 3, 208, 289 | 1, 249, 727 4, 704, 173 
1944. cc 190 385 35 610 | 213, 612 | 2, 966, 292 | 1,022, 028 | 4, 201, 932 


! Figures for 1946 not yet available. 
: Includes 17 plants manufacturing liquefled petroleum gases, 

Includes combination of absorption process with compression and charcoal processes. Includes 188 
plants manufacturing liquefied petroleum gases; and 3 charcoal plants in West Virginia with 1,461,000 gallons 
produced in 1945 and 3 charcoal plants with 3,770,000 gallons in 1944. 

Includes 26 plants manufacturing liquefied petroleum gases. 
! Drip gasoline. 


NATURAL GASOLINE 845 


In 1935, States east of the Mississippi River had 38 percent of all 
plants in the United States, with only 4 percent of the total production 
of light products. In 1945, the number of plants in this area had 
declined to 28 percent, but their output amounted to 7 percent of the 
United States total. Thus, the increase in output of the Eastern States 
has been proportionately greater than in the West because of large 
gains in Illinois, Kentucky, and West Virginia. 

From January 1, 1940, to January 1, 1946, the capacity of all plants 
increased 54 percent to 17,928,000 gallons of liquid products per day 
(6, 544 million gallons per year). During 1946 several large new plants 
began operations, among which three in the great Carthage gas and 
condensate field of eastern Texas added about 400,000 gallons daily of 
new capacity. 

Technologic Trends.—The number of plants producing liquefied 
petroleum gases increased from 202 in 1944 to 231 in 1945. Respond- 
ing to said growth in demand, the output of these products, amount- 
ing to 21 percent of the total for the natural-gasoline industry in 1941, 
expanded to 29 percent in 1946, the first full peacetime year. 

The probable future enlargement in demand for liquefied petroleum 
gases, for established and new uses, suggests that production facilities 
of the natural-gasoline industry and those of petroleum refineries as 
well may be utilized at near-capacity rates for an extended period. 
The plants now planned for construction at Brownsville, Tex., and in 
southwestern Kansas, to produce liquid hydrocarbons from dry natu- 
ral gas by synthetic chemical means, may also become & minor source 
of liquefied petroleum gases, according to trade reports. 

Research is being conducted by the industry to determine the prac- 
ticability of using relatively more natural gasoline and butanes in 
motor fuel. A favorable conclusion of this enterprise would broaden 
significantly the market for these materials. 


MARKET DEMAND—SHIPMENTS 


The demand for light products of natural gasoline and cycle plants 
continued in 1946 the upward trend that has persisted since 1934, 
reaching a total of 4,921,266 thousand gallons, 3 percent above 1945. 
Deliveries of natural gasoline were 9 percent higher than in 1945; but 
the liquefied petroleum gases and other products groups were 0.4 and 
13 percent lower, respectively. l 

Shipments to Refineries.—The relative importance of shipments to 
refineries decreased from 74 percent of total demand on the industry 
in 1945 to66 percent in 1946 as volume declined from 3,538,129 thousand 
5 to 3, 243,024 thousand gallons. The principal decline was in re- 

ery takings of liquefied petroleum gases, which were 284,769 thousand 
gallons (43 percent) below 1945. The demand for isobutane only was 
well-maintained at levels above those in the late months of 1945. 
Shipments of condensate contracted 18 percent and of finished gasoline 
and naphtha 85 percent to negligible proportions late in 1946. The 
only gain was reported in the major product, natural gasoline, ship- 
ments of which reached the record total of 2,525,431 thousand gallons, 
6 percent more than in 1945. 
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The percentage of natural gasoline and allied products in refinery 
gasoline declined from 9.1 in 1945 to 8.4 in 1946, primarily because of 
the curtailed use of liquefied petroleum gases in refining operations 
in 1946. 

‘‘Direct’’ Sales.—Jobbers and other trade outlets purchased 
401,912 thousand gallons of products of the natural-gasoline industry 
in 1946, an increase of 22 percent over 1945. Such sales trended up- 
ward during the year, reaching 41,929 thousand gallons in December, 
compared with 26,783 thousand gallons in December 1945. Finished 
gasoline and naphtha comprised 65 percent of 1946 sales, natural 
gasoline 32 percent, and condensate 3 percent. 

Sales of liquefied petroleum gases for fuel were 28 ent greater 
than in 1945, amounting to 856,505 thousand gallons. Fourth-quarter 
sales, reflecting strong seasonal and growth factors, exceeded the com- 
parable 1945 period by 39 percent. Sales of liquefied petroleum gases 
for chemical manufacture, including synthetic rubber, increased 25 
percent over 1945 to 212,604 thousand gallons. The chemical industry 
utilizes also a large volume of liquefied gases from petroleum refining. 


Percentage of natural gasoline and allied products in refinery gasoline in the 
United States, 1942-46, by districts 


ana, 
East | Appa- mi- Kana; Texas | Toxas 


sas and Rocky 
na Cali 
Year | Coast |lachian| nois, | Inland Gulf Moun- | fo Total 
Ken- Mis- Coast Coast 
tucky souri Inland 


— es | ts o — | acc | ere a | ee | eee — — 


1942 1.4 2.1 5. 8 6. 3 16.0 13.9 13.1 L6 4.8 9.6 

1943....... 1.1 1.9 6.0 8.6 21.2 14.2 18.3 12.9 4.0 15.0 10.3 

1944 2. 3 1. 7 6. 3 7.1 17.8 11.6 12.6 16. 5 5.7 13.6 9.3 

1945. 1.7 1.7 5. 8 7. 3 20. 5 10. 9 7. 5 10. 3 6. 9 14.2 9.1 

1946 1...... 1.2 1,9 5.0 7.9 22.7 8.8 5.1 6.6 4.7 4 8.4 
1 Subject to revision. 


SALES OF LIQUEFIED PETROLEUM GASES 


Domestic deliveries of liquefied petroleum gases sold for fuel, chemi- 
cal raw material, and synthetic rubber components increased from 
1,276,766,000 gallons in 1945 to 1,705,282,000 in 1946—a gain of 34 

ercent compared with an expansion of 20 percent in 1945 over 1944 

t is believed that the volume of domestic sales in 1946 would have 
been even greater had more pressure-tank cars and trucks been avail- 
able for distribution purposes and had additional equipment for the 
use of these liquid gases been more readily obtainable. Exports of 
liquefied petroleum gases increased from 26,059,000 gallons in 1945 to 
49,091,000 in 1946—a gain of 88 percent, according to the Bureau of 
the Census, United States Department of Commerce. The outstand- 
ing growth of this trade in 1946 compares with an increment of 79 
percent in 1945 over 1944. ; 

The totals for the different uses of liquefied petroleum gases rose 
sharply in 1946, except that for internal-combustion-engine fuel, which 
showed only a small gain, and the quantity for industrial fuel, which 
dropped slightly. Seles of liquefied petroleum gases for domestic or 
household fuel have more than doubled since 1943; the 1946 total of 
766,150,000 gallons was 44 percent over the 1945 demand of 533,262,- 


850 MINERALS YEARBOOK, 1946 


000, and this expansion compares with gains of 20 percent in 1945 and 
29 percent in 1944. Deliveries of liquefied petroleum gases for domes- 
tic fuel made up 45 percent of the total for all uses in 1946, a sligbtly 
larger proportion than the 42 percent reported for both 1944 and 1945. 
The purchases of liquefied petroleum gases by manufactured-gas com- 

anies bave mounted steadily in recent years and the volume reported 
for 1946— 86,660,000 gallons — was 61 percent over the 1945 quantity 
of 53,849,000 and nearly double the 1944 total. Sales of liquefied 
petroleum gases credited to manufactured-gas companies represented 
5 percent of all deliveries in 1946 in contrast to 4 percent of tbe total 


for both 1944 and 1945. 


Sales of liquefled petroleum gases in the United States, 1942-46, by uses, methods 
of transportation, and regional distribution, in thousands of gallons 


Butane- 
Butane | Propane | propane 
mixtures 


1012 7 128,560 | 150,511 | 301,91 
ÓN 140,122 | 218,273 | 312,083 
A 8 122,870 | 324.355 | 450, 846 
% a 273, 116 | 335,884 | 451.156 
1945 
uses: 
d Domestic. EE 52,866 | 216,415 | 203,081 


15, 637 22, 323 15, 889 
42,043 | 105,040 16, 038 
181, 857 26, 526 404 


Gas manufacturing.---- A 
Industrial fuel 
Synthetic rubber components 
Chemical manufacturing - 
Internal-combustion- engine ſuel ------------- 
All other uses 


325,140 | 444, 581 807, 045 
Percent of total 25.5 34 39 
Regional distribution: 
Pacific Coast area 17, 396 53,330 | 116, 485 187,211 14.7 
All other areas 307,744 | 391,251 | 390, 560 1, 089, 555 85.3 
Total 19453... 325,140 | 444, 581 507. 045 1, 276, 7 100. 0 
1946 t 
By uses: 
Domestic. .....------------- 22 ee ener reer renner ee 45,285 | 312, 240 408, 625 766, 150 41.9 
Gas manufacturing 25, 032 41, 199 19, 779 86, 650 §.1 
Industrial fuel. 55 48. 100 91, 033 19, 982 159, 115 9.3 
Synthetic rubber components 268, 946 19, 631 5 289, 442 17.0 
Chemical manufacturing 45, 959 76,412 | 185, 284 307, 655 18.1 
Internal-combustion-engine fuel 4, 467 8, 297 83, 458 96, 222 5.6 
All other uses 15 23 au Ioco eus 
438, 439 548, 827 718, 016 1, 705. 282 100.0 
Percent of total...--------------------------- 25.7 32.2 42.1 100.00o1 . 
a 
Regional distribution: 

Pacific Coast area --- „ 31, 286 73, 395 136, 435 241, 116 14.1 
All other areas 407,153 | 475,432 | 581,581 | 1,464,166 85.9 


438,439 | 548,827 | 718,016 | 1,705, 282 100. 0 


1 Includes pentane as follows, in thousands of gal : ; 
later years not available. Ff 8 


3 Excludes synthetic rubber components (for comparison with earller years). 
3 Includes material delivered for synthetic rubber components. 
4 Subject to revision. 


Over a third of all sales of liquefied petroleum gases were sold for 
nonfuel uses in 1946. The quantity reported for synthetic rubber 
components increased from 208,787,000 gallons in 1945 to 289,442,000 
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in 1946, a 39-percent gain, while in addition the total indicated for 
chemical raw material of 307,655,000 gallons was 37 percent above the 
1945 demand of 224,291,000 gallons and more than double 1944 re- 
quirements. It is believed that the demand for liquefied petroleum 
gases for use in the manufacture of synthetic rubber probably reached 
a “peak” volume in 1946, as the output of synthetic rubber is being 
curtailed as more natural rubber becomes available. It should be 
added, however, that the greater shrinkage in the demand for raw 
material going into synthetic rubber has been in the alcohols from agri- 
culture sources because of their higher cost rather than in liquefied 
gases derived from petroleum and natural gas. The liquefied petro- 
leum gases reported for chemical raw material in 1946 are believed to 
be below the actual demand by chemical plants as some of the other 
hydrocarbons such as ethane, pentane, hexane, and heptane are not 
included, and furthermore, it is also believed that some companies did 
not report all material moved to chemical plants by pipe lines. 

The volume of sales of liquefied petroleum gases for internal- 
combustion-engine fuel has expanded very little in recent years, due 
both to wartime regulations and equipment shortages, and the 1946 
quantity of 96,222,000 gallons is only 3 percent above the 1945 total 
of 93,340,000 gallons. Furthermore, the liquefied petroleum gases 
sold for motor fuel have declined from & 9-percent proportion of total 
deliveries for all uses in 1944 to a 7-percent share in 1945 and a 6- 
percent share in 1946. The use of liquefied petroleum gases for indus- 
trial fuel declined from 163,121,000 gallons in 1945 to 159,115,000 in 
1946—a 3-percent shrinkage compared with a slight gain in 1945 over 
1944. This lack of growth in the use of liquefied petroleum gases as an 
industrial] fuel in recent years was largely the result of shortages of 
equipment for its handling and use. Diversion of supplies for com- 
Ae uses, especially for chemical raw material, was probably also 
a factor. 

The proportion of butane in the total sales of liquefied petroleum 
gases has remained just below 26 percent in recent years, while some 
slight variations are noted in the shares for propane and butane- 
propane mixtures. The percentage for propane rose from 32 percent 
of total deliveries in 1944 to about 35 percent in 1945, but again 
dropped to slightly over 32 percent of the total in 1946. Butane- 
propane mixtures as reported declined from nearly 43 percent of total 
sales of liquefied petroleum gases in 1944 to 40 percent in 1945 and 
then turned upward to a 42-percent share of all deliveries in 1946. 

Butane sola as liquefied petroleum gas increased from 325,140,000 
gallons in 1945 to 438,439,000 in 1946—a gain of 35 percent compared 
with a 19-percent expansion in 1945 over 1944. All uses of butane 
showed gains in 1946 except quantities delivered for domestic and 
internal-combustion-engine fucls. Over 60 percent of the total 
butane was reported as sold for synthetic rubber components in 1946, 
and the quantity—268,946,000 gallons was 48 percent over tbe 1945 
demand of 181,857,000 gallons. The use of butane in chemical manu- 
facturing rose by 75 percent from 26,227,000 gallons 1n 1945 to 45,- 
959,000 in 1946; however, the volume of this demand is not relatively 
important at the present time. 

Butane delivered for domestic or household fuel has fluctuated from 
27,565,000 gallons in 1944 to 52,866,000 in 1945 and then down by 14 
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ercent to 45,285,000 gallons in 1946. The increasing pressure for 
Bun as raw material used in the manufacture of motor fuel, synthetic 
rubber, and chemical products apparently has forced distributors to 
turn more to propane and butane-propane mixtures to satisfy tbe 
domestic fuel demand. The use of butane as industrial fuel rose from 
42,043,000 gallons in 1945 to 48,100,000 in 1946—a 14-percent gain; 
however, the total is still below quantities reported during tbe war 

ears. 

Sales of butane to manufactured-gas companies increased noticeably 
from 15,637,000 gallons in 1945 to 25,682,000 in 1946—a 64-percent 
gain. The expansion in this demand in 1946 compares with a 5-per- 
cent increment in 1945 and a shrinkage by a third in 1944. A small 
quantity of butane is reported as fuel for internal-combustion enzines, 
and the total bas declined sharply from a peak demand of 18,799,000 
gallons in 1941 to 4,467,000 in 1946, due to wartime restrictions, lack 
of equipment, and competitive demands for this liquid gas. 

Reported deliveries of propane in 1946—548,827,U00 gallons—were 
23 percent over the 1945 demand of 444,581,000 gallons. Most of the 
propane is sold for domestic or household fuel, and this demand in- 
creased by 44 percent from 216,415,000 gallons in 1945 to 312,240,000 
in 1946. A fairly important quantity of propane is also used as in- 
dustrial fuel; however, the total declined ann 105,040,000 gallons in 
1945 to 91,033,000 in 1946, as this class of consumers used more butane 
and butane-propane mixtures to satisfy their requirements. 

Manufactured-gas companies are using rapidly increasing quantities 
of liquefied 1 gases in their operations, and nearly half of 
their requirements are for propane, the total of which nearly doubled 
from 22, 323,000 gallons in 1945 to 41,199,000 in 1946. Very little 
propane is used as fuel in internal- combustion engines; however, the 
quantity is gradually increasing and the 1946 total of 8,297,000 gallons 
was 11 percent over the 1945 item of 7,453,000 gallons. 

The nonfuel uses of propane are not relatively important up to the 
pres time; however, quantities consumed as chemical raw material 

ave jumped from less than 5,000,000 gallons in 1943 to 66,776,000 in 
1945 and 76,412,000 in 1946, while propane going to synthetic rubber 
plants bas fluctuated from 11,529,000 gallons in 1944 to 26,526,000 in 
1945 and then down to 19,631,000 gallons in 1946. 

Butane-propane mixtures reported to the Bureau of Mines increased 
from 507,045,000 gallons in 1945 to 718,016,000 in 1946—a 42-percent 
gain and a greater expansion in volume than that shown for either 

utane or propane. ost of these mixtures" were delivered for 
domestic fuel, and this use increased by 55 percent from 263,981,000 

allons in 1945 to 408,625,000 in 1946. Important quantities of 

utane-propane mixtures are also used as raw material for the manu- 
facture of chemicals, and the volume of this demand has anded 
greatly from less than 40,000,000 gallons in 1943 to 131,288,000 in 1945 
and 185,284,000 in 1946. Liquefied petroleum gases consumed as 
motor fuel are predominantly butane-propane mixtures. "This par- 
ticular demand showed a small decline in 1945 to 79,418,000 gallons; 
however, the 1946 quantity of 83,458,000 represents a new “peak” in 
the use of butane-propane mixtures as a motor fuel. 
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About 3 percent of the butane-propane mixtures sold is credited to 
manufactured-gas companies, and this demand has steadily increased 
in recent years to 19,779,000 gallons in 1946—a 25-percent gain over 
the 1945 total of 15,889,000 gallons. A similar proportion of ““mix- 
tures" is also used at present as fuel by industrial plants, and the 1946 

uantity (19,982,000 gallons) compares with 16,038,000 under this 
classification in 1945. It should be added that much larger amounts 
(43,011,000 gallons in 1942) of butane-propane mixtures formerly were 
used as industrial fuel; however, lately there has been a shift to propane 
as competitive demands—domestic fuel and chemical raw material— 
have absorbed the supply. Butane-propane mixtures reported as syn- 
thetic rubber components are of minor importance in volume; however, 
the total increased from 404,000 gallons in 1945 to 865,000 in 1946. 

The American Gas Association provided the following statistics re- 
garding the distribution of liquefied petroleum gases by manufactured- 
gas companies: 

Liquefied petroleum gas, as of May 1947, was being delivered through mains to 
187,000 consumers in 306 communities by 157 companies in 36 states. 

Butane-air gas and propane-air gas with heating value ranging from 520 to 1,600 
B. t. u. per cu. ft. was supplied to 238 communities in 35 states. 

A mixture of undiluted butane and propane gas with heating value of 2,800 to 
3,000 B. t. u. per cu. ft. was supplied 17 communities in Arizona, California, and 
New Mexico. 

Undiluted propane gas with heating value of 2,515 to 2,575 B. t. u. per cu. ft. 
was supplied 51 communities in Maryland, Massachusetts, Minnesota, Missouri, 
Nebraska, New Jersey, North Carolina, North Dakota, Virginia, and Wisconsin. 

A survey covering sales of liquefied petroleum gases in the Pacific 
Coast marketing area (California, Oregon, Washington, Arizona, and 
Nevada) made by E. T. Knudsen of the Los Angeles office of the 
Bureau of Mines shows deliveries of 241,116,000 gallons in 1946—a 

ain of 29 percent over the 1945 quantity of 187,211,000 gallons. The 
iquefied petroleum gases marketed on the Pacific Coast made up about 
14 percent of the national total in 1946 compared with a 15-percent 
share in 1945. Distributors operating in all other parts of the country 
sold 1,464,166,000 gallons of liquefied petroleum gases in 1946 or 34 
percent over the 1945 volume of 1,089,555,000 gallons. 


STOCKS 


A rapid accumulation of total stocks from the opening level of 
181,513 thousand gallons continued through the early months of 1946 
to a peak of 308,385 thousand gallons on June 30. During this period 
product prices were relatively low and supply exceeded demand. The 
second half of 1946 was characterized by rising prices and growi 
demand accompanied by reduction of inventories to 209,209 thousan 
gallons at the year end. n 

Stocks at refineries were reduced 6 million gallons further in 1946 to 
the lowest level in recent years, an increase in natural gasoline being 
offset by declines in holdings of the otber two groups of products. 

An increase of 34 million gallons in stocks at plants and terminals 
resulted chiefly from the unusually large accumulation of natural gaso- 
line in the first half of the year. 
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Stocks of natural gasoline and allied products in the United States, 1942-45, and 
1946, by months, in thousands of gallons 


Natural gasoline EN Other products Total 
4 GE Atre- | plants | Atre- | plants | At re- AUC Dn At re- | Grand 
| fineries |and ter-| fineries |and ter-| fineries finerles| total 
minals minals minals minals 

Dee. 31: 

77171 91,938 | 65,436 | 11,928 | 11,718 | 10,920 194, 544 

UK E UN 61,488 | 68,922 | 15, 750 | 29,274 | 10,332 190, 722 

19444. , 060 | 54, 642 | 17,262 | 29, 190 | 11,046 178, 584 

19195 2 67, 412 | 34,314 | 22,255 | 17,262 | 22, 840 181, 513 

1946 

PRN EE 87, 424 | 42,084 | 23,527 | 18,648 | 22,942 211, 425 
Feb. 28 EE 112, 413 | 45,822 | 24, 747 | 22,648 | 23, 442 245, 400 
Mar. 31................. 133, 112 | 51, 282 | 30, 421 | 23,478 | 28,007 279, 656 
Apr. 30... m e. xw 143, 202 | 56, 868 | 28, 158 | 27,048 | 24, 032 293, 228 
May Apt 8 143, 496 | 65,058 | 24,619 | 22, 344 | 27, 828 294, 181 
June 000. 156, 092 | 67,662 | 26,528 | 20,622 | 29, 291 308, 385 
July Micra cosas 164, 254 | 64,302 | 19,895 | 19,278 | 29, 450 308, 015 
Run! 156, 110 | 60,606 | 21, 758 | 20,118 | 25, 722 291, 622 
Sept. 0 150, 305 | 62,580 | 24, 148 | 18, 984 | 31, 461 296, 508 
Oct. 31. ENER 133, 337 | 51,828 | 25,088 | 16,044 | 29, 636 265, 089 
Nov. 30. 112, 446 | 42, 588 | 24, 762 8, 904 | 29,102 230, 444 
Dec. 31................- 97, 339 | 41, 328 | 20,882 | 11,382 | 28, 282 209, 209 


The Mid-Continent (Group 3) price of the 26-70 grade of natural 
gasoline declined rapidly from a January 1, 1946, level of 4.5 cents a 
gallon to 2.75 cents late in February. Gradual price improvement 
1 8 in early May and continued through the remainder of the year 
to a closing price of 5.0 cents a gallon. The old ceiling price of 4.75 
cents a gallon, eliminated in October with liquidation of the wartime 
Office of Price Administration, was penetrated for the first time late in 
November, when sales at 4.875 cents were reported. Tbe yearly 
average price declined from 4.56 cents in 1945 to 3.84 cents in 1946. 

The Oklahoma spot price of 73-75 octane motor gasoline declined 
from a January 1946 average of 5.72 cents a gallon to 5.50 cents in 
March and thereafter improved steadily to an average of 7.25 cents 
in December to average 6.31 cents a gallon for the year, compared 
with 5.89 cents in 1945. "The 7-percent rise in tbis average in 1946 
over 1945 contrasts with the 16-percent drop in average price of the 
related product—natural gasoline. 

The marginal character of natural-gasoline markets is emphasized 
by the disparity in price trends between natural gasoline and motor 
fuel in Oklahoma in 1945 and 1946. Although the direction of change 
of the two series is usually the same, the relative magnitude of changes 
varies widely, the motor-fuel average tending to minimize declines in 
soft markets and to respond more promptly and vigorously to firmer 
market conditions. 

The average value at the plants of light products, except liquefied 
petroleum gases, was 4.16 cents a gallon in 1946, compared with 4.42 
cents ın 1945. The average value of liquefied petroleum gases declined 
from 2.97 cents a gallon to 2.58 cents. 
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FiGURE 2.—Trends in average value of natural gasoline, spot price of gasoline, and stocks of 
natural gasoline, 1918-46, 


FOREIGN TRADE? 


Shipments to foreign countries, particularly of natural gasoline, 
increased abruptly after tbe first quarter of 1946 and were maintained 
at a high rate through December. Natural-gasoline exports increased 
249 percent over 1945 to 128,808 thousand lona valued at $7,507,000, 
compared with 36,912 thousand gallons valued at $2,293, 000 in 1945. 
The quantities shi ped in 1946 to principal countries of destination, 
in thousands of gallons were: United Kingdom 67,333, Canada 53,661, 
France 4,029, and Portugal 2,112. 

Exports of liquefied gases, originating at plants of the natural- 
gasoline industry and at petroleum refineries, amounted to 49,091 
thousand gallons valued at $3,319,000 in 1946 ‘compared with 26, ,059 
thousand gallons valued at $1, 589, 000 in 1945. The principal coun- 
tries of destination in 1946 were Canada and Mexico, alt though France 
is shown to have received an initial item of 1,941 thousand gallons. 


Liquefied petroleum gases exported from the United States, 1942-46, by countries, 
in thousands of gallons ! 


Country 


Philippines, Republic AT di SHARE boo VE 
FFII! ved ezadidgdoeG e ete 5 
Other countrie ns + ee 76 


RK BET vs 10, 062 


! Converted from pounds to gallons at 4.5 pounds per gallon. 


3 Figures on exports compiled by 2n B. Price, of the Bureau of Mines, from records of the U. S. Depart- 
ment of Commerce. 


Nickel 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


ESPITE a 17-percent decline in consumption of nickel in the 
United States in 1946 compared with 1945, a peacetime record 
was established. Strikes in the steel and automotive industries 
were partly responsible for the smaller consumption in 1946. As a 
consequence of the lessened use of nickel in 1946, output in Canada 
was substantially less than in 1945; but production in Cuba, the sec- 
ond-largest source of supply for the United States, was at a rate slightly 
higher. Domestic output of nickel was, as heretofore, small in 1946. 


Salient statistics for nickel, 1942-46 


1942 1943 1944 1945 1946 
United States: 
Production: 
q AA sent seen short tons.. 612 642 8 1. 155 352 
Secondary.. /h do 4. 142 6, 917 4, 321 6, 483 8. 248 
Imports (gross weight) . do....| 132,954 | 141,249 | 134,932 | 122,525 104, 734 
Exports (gross weight) . do.... 7, 096 9, 464 7, 931 3, 876 7,977 
8 Ee per pound .. cents 3114 311 3114 311$| 3115-35 
anada: 
Production---.---------------------- short tons..| 142,606 | 144,009 | 137,299 | 122,565 94. 833 
TOTS ssc sucer eae dete EEG do.... 499 545 42 702 (4 
EEN do. . . 138,795 | 135.547 | 133,599 | 108,222 | 111,939 
World production (approximate) do.. 182,000 | 190,000 | 180,000 | 169,000 140, uuu 


1 Excludes ‘‘All other manufactures of nickel"; weight not recorded. 

2 Excludes ''Manufactures''; weight not recorded. 

3 Price quoted by International Nickel Co., Inc., for electrolytic nickel in carlots f. o. b. Port Colborne, 
Ontario, including duty of 2/4 cents a pound. 

d Not available. 


The steel industry continued to be the chief consumer of nickel in 
the United States. "The largest single outlet for nickel in the steel 
industry in 1946 was for chromium-nickel stainless steels, which used 
nearly 36,000,000 pounds. The triple-alloy steels containing nickel, 
chromium, and molybdenum, which came into prominence during the 
war, continued to absorb substantial quantities of nickel in 1946. 
Usage of nickel by electroplaters and in the production of nickel-silver 
was greater than prewar. In 1946 the United States resumed minting 
the 5-cent piece containing one-fourth nickel. 

Imports of nickel in all forms were about 14 percent less than in 1945. 

Effective November 25, 1946, the International Nickel Co., Inc., 
advanced its contract price for electrolytic nickel in the United 
States to 35 cents a pound, f. o. b. Port Colborne, Ontario, inclusive of 
the por duty of 2% cents a pound; the previous price was 31 cents 
& pound. 
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PRODUCTION 


Domestic production of nickel is small and comprises metals recov- 
ered from scrap-nickel anodes, nickel-silver, and copper-nickel alloys 
(including Monel metal), and primary nickel recovered in copper 
refining and produced from ore and as a byproduct of tale production, 
as listed in the accompanying table. Domestic primary nickel was 
recovered in 1946 as a byproduct in copper refining at Baltimore, Md.; 
Carteret and Perth Amboy, N. J.; Laurel Hill, N. Y.; and Tacoma, 
Wash. Although all the nickel recovered as a byproduct of copper 
refining is credited to domestic production, some of it is recovered 
from imported blister copper. Missouri, a small producer in 1945 
reported no commercial output in 1946. 


Nickel produced in the United States, 1942-48 


Primary (short tons)! Secondary 3 


Year Byproduct 
in copper Other‘ | Short tons Value 
refining 3 


ali eege „ 4. 142 22, 899, 400 
E mhh; ease eae due e wut 042 es 6,917 4, 841, 900 
II.. A qu E REESE EE 291 4, 321 |: 3,024, 700 
om cC 51,155 (5) 6, 483 4, 538, 100 
.. C — —— CEPR N 8, 248 5, 801, 600 


1 Bureau of Mines not at liberty to publish value. 

2 Nickel recovered as metal and in alloys and salts. 

3 Nickel content of nickel salts and metallic nickel. 

4 Nickel content of concentrates and matte produced from ore and of concentrates produced as byproduct 


of talc. 
Production from “Other” included under Byproduct in copper refining." Bureau of Mines not at 


liberty to publish figures separately. 
CONSUMPTION AND CONSUMERS' STOCKS 


The accompanying tables give data on consumption and consum- 
ers’ stocks of nickel. The data cover all known consumers of nickel 
in the form of primary, secondary, and oxide. The figures for nickel 
salts, however, fall short of the total; nevertheless, they cover almost 
all of the larger and many of the smaller users of nickel in this form. 


Nickel (exclusive of purchased and home scrap) consumed and in stock in the 
United States, 1945-46, by forms, in pounds of nickel 


1945 1946 

Form Stocksat | In transit Stocks at | In transit 

Consump- | consumers’ | to consum- | Consump- | consumers’ | to consum- 

tion lants ers' plants tion lants ers’ plants 

ec. 31 Dec. 31 ec. 31 Dec. 31 
Primary............ e Bids 153, 235, 789 | 1 12, 744, 749 566, 383 | 122, 292, 187 | 16, 581, 310 834, 059 
Secondary (remelted from 

6 OA 2 7, 906, 606 1 103, 495 2, 000 154, 717 o 
i cR 11, 035, 457 | 1 1. 458, 265 230, 375 17, 606, 534 | 2,102, 323 749, 950 
Nate 19, 809,007 | 3, 409, 6 0ũ99 „%! 19, 115, 689 5, 975, 7877 
Mayari iron ore. 100 W2. T25 ²³ÜW 255, G0 
Salts. E 509, 108 1 401, 056 228 oO 647 yox 797 Q) 842 


Nickel-cobalt compound... 8, 681 3,59 


— 
PP —ñäͤ— 
eege 


3 Not available. 


1 Revised figure. ? Includes an undetermined quantity of scrap. 
793065—48—-—-56 
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Wickel (exclusive of purchased and home scrap) consumed in the United States, 
1945-48, by uses 


| Pounds of nickel 


| 1945 | 1946 


o nn ee — ——5—i ᷑ —ͤſ— — ͤ a2ͤ—ũ— . 


Ferrous: | | 

E? Sun on |f 35, 986, 164 

CH 111,114,967 |{ 31,193, 998 

Cast irons 24. - merest A A ` "MED 5, 973, 919 
Nonferrous (comprises copper-nickel alloys, nickel-silver, brass, bronze, | 


beryllium, magnesium, and aluminum alloys, and Monel, Inconel, and 
malleable nickel) ...------4--;--^z T eines. A O ect 52, 802, 013 51,819,725 
High temperature and electrical resistance alloys. --------- deer sev bia aid 1. 902, 392 | 13, 596, 601 
Electroplating: | 
NODE: . AE bap 1) 9 726 340 17, 059, 306 
Solutions A A er zm | 12, 736, 349 | 1. 542, 750 
DÉI mg ̃ ee | 890, 253 544, 093 
ß TE A PE 43, 042 387, 655 
r ße ee a 3 AAA | 990, 168 2 106, 56 
| 192 504,748 | 160, 210,77 


| | 


FOREIGN TRADE" 


The quantity of nickel imported into the United States in 1946 was 
14 percent smaller than in 1945 and 25 percent less than in the peak 
year 1943. Imports comprised chiefly metallic nickel, matte, and 
oxide. As heretofore, Canada was the chief source of the imports; 


copper), 1,352,021 pounds of oxide (averaging about 76 percent 
nickel), and 2,050 pounds of nickel-silver. At the plant of the Inter- 


refined to Monel metal and other products. Refining of nickel pig 
at the Huntington works was discontinued ait es 1946; consequent? 
‘an washed sulfide and 
oxide, and none was produced from New Caledonian matte. In 1946 
Cuba furnished 27,689,919 pounds of oxide (averaging 77 percent 
nickel), the United Kingdom and Norway supplied 881,330 and 
9,999 pounds, respectively, of metallic nickel, and Switzerland 
canes 182 pounds of metallic nickel and 7,712 pounds of nickel- 
silver. 
The nickel content of the unmanufactured nickel products imported 
into the United States is estimated at 184,272,000 pounds in 1946, 
compared with 214,866,000 pounds in 1945. 


ess. 

The United Kingdom (8,069,726 pounds), Canada (2,752,208 
pounds), and France (471,084 pounds) were the chief markets for 
nickel, Monel metal, alloys, and scrap in 1946. 


— o td 
iF on imports and exports compiled by M. B. Price, of the Buresu of Mines, from records of the 
U. 8. Department of Commerce. 
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Nickel products (excluding residues) imported for consumption in the United 
States, 1944-46, by classes 


1944 1945 1946 


Class = 
Pounds Value Pounds Value Pounds Value 

Unmanufactured: 

Nickel ore and matte 72, 828, 7460811. 713, 123| 50, 077, 170/$8, 223, 086| 38, 092, 080/$5, 263, 584 

Nickel pigs, ingots, shot, ete 186, 104, 935| 48, 144, 356/156, 804, 166/42, 813, 780|142, 324, 523,38, 657, 205 

Nickel bars, rods, tubes, eto 300 508 51 56 512 960 

Nickel oxide 10, 929, 012| 2, 079, 897 38, 174, 845| 7,727,872| 29, 041, 940| 5, 927, 731 
Manufactured: 

Nickel-silver or German silvor in 

sheets, strips, rods, and wire 291 198 408 104 9, 762 4, 607 
All other manufactures of nickel. . (i) 551, 530 (i) 122, 670 , 529 


AI: 62, 489, 7022 Loco... M8, 857, 706 


! Quantity not recorded. 


Nickel products exported from the United States, 1944-46, by classes 


. 1945 1946 
Class — >> — 
Pounds Value Pounds Value 


E € —————————— NTE — 


15 $38 21,083} $12,832 


4, 573, 476 1, 502, 874| 11,194, 004| 4, 005, 090 
1,614,045| 740,088) 1,883,881] 994, 470 
1 


Ore, concentrates, and matte............. 
Alloys and scrap containing nickel (in- 

cluding Monel metal).................. 
Metal in ingots, bars, sheets, etc......... 


Manufſacture s 824, 322 (1) 047, 736 
Nickel-chrome electric resistance wire 971, 549| 1, 384, 044 817, 003| 1, 247, 861 
Nickel-silver or German silver, crude, 

erap; or bars, rods, ete 104, 539 56,287| 267,145 68,972| 2, G7, 788 500, 132 
Nickel salts and compoundss— 345, 682 124. 651] 326, 749 105, 4600 (5 (2) 


— | ce ee ete | ee | ee | nee 


A bh ty Puls SIG oso. cscs 4,025, 80/1... ee. 7, 408, 121 


! Quantity not recorded. 
3? Beginning January 1, 1946, not separately classified. 


WORLD REVIEW 


The accompanying table shows world production of nickel by 
countries, 1939-46, insofar as statistics are available. Despite the 
fact that nickel is produced in many countries, four—Canada, Cuba, 
New Caledonia, and the U. S. S. R.—account for about nine-tenths 
of world output, and one country—Canada—supplies 70 to 75 percent 


of the total. 
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World production of nickel (content of ore), 1939-46, by countries, in metric tons! 
[Compiled by B. B. Mitchell] 


cmi mem emm m mmm e memo es 


c eue mmm morum meno mg 


PP 


ccc Oe 


Quee a w/m m emm m rm mm I UT 


Japan“ 

Netherlands Indies....------- 
New Caledonia. ..------------ 
Norway 
Southern Rhodesia. a- 
Sweden 07 
Union of South Africa 

U. S. S. R. (estimate)... ------ 
United States 8 


1 In addition to countries listed Egypt and French Morocco produce nicke 
a e. 
3 Data not yet available; estimate included in total. 
3 Fiscal year ending Mar. 20 of year stated. 
4 Estimate. - 
t Preliminary data for fiscal year ended March 31 of year following that stated. 
¢ Byproduct in electrolytic refining of copper. In 1941 includes also production from ore and as byproduct 
of talc; in 1944 and 1945 includes also production from ore. 


Canada.—Virtually all the Canadian output is derived from copper- 
nickel ores of the Sudbury district, Ontario. Some nickel is also 
recovered as a byproduct from silver-cobalt ores of Cobalt and other 
areas in northern Canada. Two companies—International Nickel 
Co. of Canada, Ltd., and Falconbridge Nickel Mines, Ltd.— are the 
principal producers. Nickel production in Canada was 94,833 short 
tons in 1946, compared with 122,565 tons in 1945. 

Sales of nickel in all forms by the International Nickel Co. of 
Canada, Ltd., were 201,103,234 pounds in 1946 compared with 
201,572,987 pounds in 1945. Ore mined was 7,736,334 short tons 
in 1946 compared with 10,136,350 tons in1945. Mining and smelting 
operations were about 50 percent of capacity during the first half 
of 1946; but beginning in September they were progressively ex- 
panded, and by the year end the rate of production was 75 percent 
of the maximum wartime figure. Under ound development totaled 
48,073 feet in 1946, bringing the total footage to 1,184,718 at the 
year end. Proved ore reserves at the end of 1946 were 217,142,000 
short tons containing 6,861,000 tons of nickel-copper, compared with 
217,373,000 tons containing 6,866,000 tons of nickel-copper at the 
end of 1945. Asa result of intensive research by the Internation 
Nickel Co. during recent years, nickel oxide sinter, & new product 
to be offered to steel manufacturers, is to be made at a plant under 
construction at Copper Cliff, Ontario. The operations and plants 
of the International Nickel Co. of Canada, Ltd., have been described 


in detail in the Canadian Mining Journal? 


nn 


1 International Nickel Co. of Canada, Ltd., Annual Report: 1946, 15 pp. 
s Canadian Mining Journal, vol. 67, No. 5, May 1946, pp. 309-554. 
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Falconbridge Nickel Mines, Ltd.,* operated only its smaller blast 
furnace from January 9 to December 18, 1946, with the larger furnace 
operating alone before and after that period. As a result of the 
reduced operations, only 486,516 short tons of ore were treated in 
1946 (716,868 tons in 1945), and 12,780 tons of matte (19,470 tons 
in 1945) were produced. "The matte averages about 53 percent nickel. 
Ore reserves were 14,205,500 tons averaging 1.73 percent nickel on 
December 31, 1946. 

During 1946 much publicity was given to the nickel-copper dis- 
coveries in the Lynn Lake area of northern Manitoba, where Sherritt 
Gordon Mines, Ltd., began a program of exploration and development. 

Cuba.—Despite equipment repairs and other adverse factors, pro- 
duction of nickel in Cuba by the Nicaro Nickel Co. was greater than 
in 1945. Output of oxide was 16,040 short tons (12,391 tons nickel 
content) in 1946 compared with 15,425 tons (12,015 tons nickel con- 
tent) in 1945. Exports of nickel oxide from Cuba were 13,953 short 
tons (10,742 tons nickel content) in 1946 compared with 16,326 tons 
(12,625 tons nickel content) in 1945. 

New Caledonia.—New Caledonia was surpassed by Cuba as a 
producer of nickel in 1945 and 1946. Production of ore was 107,944 
metric tons (averaging 2.5 to 3.25 percent nickel) in 1946 compared 
with 123,643 tons in 1945. The 1946 output comprised 65,084 and 
32,155 tons, respectively, from the Thio and Voh properties of Société 
le Nickel and 10,705 tons from the Good Luck concession at Mont 
Dore of Henri Lafleur. All ore extracted in 1946 was sent to the 
smelter of Société le Nickel at Noumea, where a matte containing 76 
to 78 percent nickel is produced. In 1946 output of matte was 1,783 
metric tons and exports were 3,025 tons. The matte was shipped to 
the company works at Le Havre, France, for refining. 

Norway.°—The Falconbridge nickel refinery at Kristiansand was 
operated continuously during 1946 with gradually increasing produc- 
tion, and by the year end the accumulation of matte was reduced to 
about normal level. Output of nickel was 10,035,152 pounds in 1946. 

Venezuela.--Sampling of nickel-ore deposits near Tinaquillo by 
engineers of International Nickel Co. has been completed, and the 
future of the region depends on results obtained by research metal- 
lurgists in treating the ore in a pilot plant.“ The Venezuelan nickelif- 
erous deposits, including those at Lomo de Hierro, have been described 
briefly by Davey.’ 

! Falconbridge Nickel Mines, Ltd., 18th Annual Report: 1946, 12 pp. 

! Falconbridge Nickel Mines, Ltd., 18th Annual Report: 1916, pp. 2, 10. 

$ Engineering and Mining Journal, vol. 147, No. 9, September 1946, p. 


p. 128. 
"Davey, J. C., The Venezuelan Andes and the Coastal and Interior Ranges: Mining Mag. (London), 
vol. 76, No. 2. February 1947, pp. 73-75. . 


Nitrogen Compounds 


By BERTRAND L. JOHNSON! 


GENERAL SUMMARY 


HE great military demand for nitrogen for munitions collapsed 
Tan the conclusion of major hostilities in 1945. Several 

Government-owned synthetic nitrogen plants were closed, and 
most were declared surplus. Agriculture and industry were unable 
to absorb the increased supplies of nitrogen compounds, and produc- 
tion trended downward toward domestic peacetime levels. However, 
recognition of a great world shortage in nitrogen soon caused a reversal 
of this trend. Demand from famine-threatened countries and from 
the Army for nitrogenous fertilizers for use in the occupied territories 
increased. Late in 1946 the Army reactivated its four remaining 
synthetic nitrogen plants and borrowed large quantities of ammonium 
nitrate from the domestic industry for immediate shipment abroad. 
Operation of inactive privately owned and leased Government plants 
was resumed. At the end of 1946 there was still a world nitrogen 
shortage. Estimated supplies for 1947 are expected to be over three- 
quarters of a million tons below needs, and it was anticipated that 
international allocation of world supplies of nitrogenous fertilizers 
would continue through the 1947-48 season. In the United States the 
production of chemical nitrogen is reported to have fallen short of 
domestic needs. Shortages appeared in the output of byproduct am- 
monium sulfate, and the imports of Chilean nitrate were below schedule. 


Salient statistics of nitrogen compounds produced in the United States, 194446, 
in short tons 


1946 
Production: 
Ammonia (NH): 
Synthetic plants: Anhydrous ammonia 1. 725, 537 
Byproduct coking plants (NH; content): 
Aqua ARIMOMÍA ß ace ic : 24, 991 
Ammonium sulfate.............. c LLL LL c esee ccce lA , 56 160, 938 


—— — mee ge ne e mm mm me e rm mm e zm ⏑ K — 22 


! Data from Bureau of the Census monthly Facts for Industry series; they represent all known commercial 
plants manufacturing synthetic anhydrous ammonia and one Tennessee Valley Authority plant, but ex- 
clude consideration of other Government-owned plants. Ten plants reported in 1944 to May 1946 and 12 
plants in June to December; the 2 additional plants were included after their status changed from military 
to commercial 

2 Figure not available. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Salient statistics on nitrogen compounds imported into and exported from the 
United States, 1943-46, in short tons 


1943 1944 1945 1946 
Imports: 
Industria] chemicals: 
Anhydrous ammon ia. 5,8633 4 7 
Ammonium nitrate. |... ..... cc cL. c ll. cl. 53, 256 (1) Oh Ek AA 
Fertilizer materials: 
Ammonium sulfat 90, 827 103, 623 118, 890 101, 558 
Calcium cyanamide...................... LLL. 125, 634 101, 886 141, 057 163, 093 
Ammonium nitrate mixtures containing 20 per- 
cent or more nitrogen 2, 895 317 5 1, 105 
Nitrogenous materials, n. s. p. f................ 63, 372 112, 616 135, 010 120, 029 
Ammonium phosphate s. 43, 987 1, 943 92, 757 91, 113 
Sodium nitrate. ....... AA EE 761, 165 713, 004 849, 888 529, 677 
= Sodium-potassium oitrete LL... 19, 767 9, 407 |............ 
industrial chemicals: 
Anbydrous ommonlsa 1, 983 3, 623 4,312 6,1 
Aqua ammon ii 6, 812 2, 499 2, 715 (2) 
Ammonium nitratckkk eee 9, 534 13, 454 9, 845 (3) 
Fertilizer materials: 
Ammonium sulfate......... CCC 78, 005 10, 615 20, 752 25, 256 
Calcium cyanamide. |]... Lus. u 1) (2) 
Nitrogenous chemical materials, n. €. 8......... 13, 215 11,175 83, 974 (5 
Sodium nitrate EE Ee AT 6. 740 11, 597 12. 229 16, 180 


1 Less than 1 ton. 
* Beginning Jan. 1, 1946, not separately classified by U. S. Department of Commerce. 


INORGANIC NITROGEN COMPOUNDS 
NATURAL NITRATES 


Domestic Nitrate Deposits.—Deposits of soluble nitrate minerals 
occur scattered throughout the United States, and many have been 
described (see Nitrogen Compounds chapter, Minerals Yearbook, 
1942, p. 1522). However, none of the deposits has yet proved of 
sufficient size or grade to serve as a basis for a domestic nitrate indus- 
try; consequently little attention has been paid to them in recent 

ears. 

d Chilean Nitrate.—Large quantities of natural sodium nitrate con- 
tinue to be imported from Chile, but the amounts brought into this 
country in 1946 were much below those entering in 1945, because & 
large tonnage was diverted from the United States to other markets. 
Only a little over half a million tons were brought into the United 
States, the smallest quantity in several years. No Chilean sodium- 
potassium nitrate was imported into this country in 1945, but in 1946 
a few thousand tons were received. The imports of these two com- 
modities for 1942-46 are shown in the accompanying tables. 

Prices of imported sodium nitrate (minimum nitrogen content, 16 
percent) were covered, at the wholesale level, from January 1, 1946, 
to July 27, 1946, by Office of Price Administration Revised Maximum 
Price Regulation 205 and Amendment 4 to that regulation. The maxi- 
mum delivered price at any destination continued at $30 per ton 1n 
bulk (carlot quantities, f. o. b. cars at Atlantic, Gulf, and Pacific ports) 
plus specified freight, truck loading, and terminal use charges. For 
nitrate of soda-potash (minimum nitrogen content 14 percent), the 
base maximum delivered price at any destination was $38 per ton 1n 
bulk, plus the same additions as for sodium nitrate. Amendment 12 
to RMPR 205, effective July 27, 1946, increased the maximum price 
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of imported nitrate of soda to $35.50 per ton and nitrate of soda-potash 
to $43.50 per ton in bulk, f. o. b. cars at importer’s port warehouse 
from which delivery is made. "These increases of $5.50 per ton were 
made to meet the higher prices asked by Chilean suppliers because of 
removal of the subsidy and increased costs of production and trans- 
portation. 

On November 10, 1946, imported sodium nitrate and nitrate of soda- 
potash were exempted from price control (OPA Supplementary Order 
193, issued November 12, 1946, effective November 10, 1946). 

It has been reported that installation of a solar evaporation process 
is to be started in the Chilean nitrate field in 1947 to permit recovery 
of a large tonnage of potassium nitrate and other products from leach- 
ing solutions now discarded. "The operators believe that this by- 
product recovery will help the nitrate industry compete more success- 
fully with the synthetic-nitrate producers. 


Sodium nitrate and sodium-potassium nitrate imported for consumption in the 
United States, 1942-46 ! 


Sodium-potassium Sodium-potassium 
Sodium nitrate nitrate Sodium nitrate nitrate 
Year Year 
Short Short Short Short 
tons Value tous Value tons Value tons Value 
1942. 899, 150 317, 183, 425 | 14,272 | $377,703 || 1945. 849,888 818. 558,959 |... fe ee 
1943. 701,165 | 15,188, 787 19. 767 950, 760 1946...... 529,677 | 11,445,232 4, 400 $146,312 


1944. ...... 713,004 | 15,346, 426 | 9, 407 | 278, 534 


! All from Chile except sodium nitrate in 1942 as follows: Canada, 5 tons, $259; Mexico, 55 tons, $2,386. 


SYNTHETIC NITROGEN COMPOUNDS 


Ammonia and Its Compounds.—Early in 1945, 10 Government- 
owned synthetic ammonia plants—the 8 Ordnance plants and those 
of the Tennessee Valley Authority and the Defense Plant Corpora- 
tion—and several private plants were producing synthetic ammonia. 
Following cessation of hostilities in that year, several Ordnance plants 
(Ohio River, Dixie, Buckeye, Jayhawk, Ozark, Cactus, and Morgan- 
town) and the Defense Plant Corporation operation at Lake Charles, 
La., were declared surplus and advertised for sale or lease. The War 
Assets Administration disposed of 5 of the surplus synthetic ammonia 
plants in 1946—2 were sold and 3 leased. The Cactus and Ohio 
River plants were withdrawn from surplus and returned to the War 
Department. These 2 plants and the Missouri and Morgantown 
Ordnance plants were later operated by the Army (in coordination 
with nitric acid and ammonium nitrate facilities in the other Ordnance 
plants) to begin production of an expected total of 330,000 tons of 
nitrogen for fertilizers during 1946-47 for export to occupied areas. 

Further data regarding these plants and the Ordnance plants pro- 
ducing nitric acid and ammonium nitrate are contained in recent 
reports.“ According to the War Assets Administration— 


? Anderson, Clinton P., Federally Owned Plants and Facilities: 79th Congress, 2d Sess., Senate Docu- 
menr ae EE pp. 
ar Assets Administration, The Disposal of Synthetic Ammonia Plants: 4th Suppl. Rept. to the Con- 
gress on Chemical Plants and Facilities, Oct. 31, 1946, 10 pp. "P i 
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The total rated synthetic fixed nitrogen capacity of the United States now in 
private hands, including the five Government plants disposed of to private inter- 
ests, is 797,100 tons. In addition, by-product nitrogen capacity of about 260,000 
tons, together with net imports, production at TVA and other sources amounting 
to about 75,000 tons, bring the total potential domestic availability to approx- 
imately 1,238,000 tons. 

Interest in the need for nitrogenous fertilizers for occupied areas 
appeared early in the spring of 1946, and the Army unsuccessfully 
attempted to obtain needed supplies in the civilian market. It there- 
upon obtained authorization to put some of the nitrate plants back 
into operation to produce the needed fertilizer. This program was 
put into effect in July 1946 by reactivating 4 Government-owned 
ammonia plants and 11 other facilities needed to produce solid am- 
monium nitrate. Several months were required to get the plants 
back into production, and the first ammonium nitrate was obtained 
from them in November 1946. By the end of the year, 11,000 tons 
of ammonium nitrate were reported to have been produced. Mean- 
while, the Army borrowed 110,000 tons of ammonium nitrate (33,000 
tons of contained nitrogen) from commercial sources for shipment to 
occupied areas. This was to be repaid in kind from the production 
of the munitions plants. 

Synthetic Sodium Nitrate.— The synthetic sodium nitrate consumed 
in the United States in 1946 was produced domestically. There were 
no imports. The domestic production came from a single unit— 
the Hopewell, Va., plant of the Allied Chemical & Dye Corp. Little 
information is available regarding current production or latón of 
domestically-produced synthetic sodium nitrate. The Civilian Pro- 
duction Administration, however, stated that the synthetic and by- 
product sodium nitrate delivered from July 1945 through January 1946 
contained 18,800 tons of nitrogen. It was reported that domestic 
production of synthetic sodium nitrate in 1946 was hampered by a 
shortage of soda ash. 

Prices of synthetic sodium nitrate continued under revised OPA 
Maximum Price Regulation 205. Amendment 12 of July 27, 1946, 
which permitted a rise in the price of imported sodium nitrate, did not 
change the price of the domestic product. Quotations remained at $27 
per ton for crude in bulk, f. o. b. production point. On November 
10, 1946, OPA decontrolled sodium nitrate prices, and on January 1, 
1947, the Barrett Division, Allied Chemical & Dye Corp., announced 
new prices ($32 per ton in bulk, carlots, f. o. b. Hop di Va.) for the 
domestic “Arcadian” nitrate of soda. 


ORGANIC MATERIALS 


War Food Administration Order 105, Amendment 1, which con- 
trolled the acquisition of oilseed meals for fertilizer purposes during the 
first half of the year, was terminated August 5, 1946, by the United 
States Department of Agriculture; but, owing to a shortage of proteins 
for feeding purposes, restrictions upon the acquisition and use of edible 
oilseed meals for fertilizer purposes were continued by addition of 
Amendment 10 to War Food Order 9 as of that date. War Food Order 
9, as amended, was terminated October 17, 1946. 


Peat 


By J. A. CORGAN AND GOLDEN V. CHIRIACO 


GENERAL SUMMARY 


EAT production in the United States in 1946 totaled 140,707 
D. tons, according to reports received by the Bureau of Mines. 

This figure represents an increase of 31 percent over the estimated 
1945 output of 107,000 tons (revised) and is substantially greater than 
the previous peak production of 107,261 tons recorded for 1918. "The 
total value of the peat produced in 1946 was $1,006,231 compared 
with an estimated $821,000 (revised) in 1945. 

Imports of peat moss, which have been steadily increasing since 
1940, amounted in 1946 to 84,078 short tons, an increase of 7 percent 
over the 1939 prewar figure of 78,611 tons and 8 percent over imports 
in 1945. Asin the past, no exports of peat were reported, making the 

uantity available for domestic consumption in 1946 224,785 tons. 

pproximately 95 percent of the peat sales in 1946 was for soil im- 
provement and for manufacture of mixed fertilizers. 

Reserves.— Peat, an integral part of the natural resources of the 
country, is found in about half of the States. An estimate of 13,827,- 
000,000 tons has been calculated as air-dried peat. 

Minnesota, Wisconsin, and Michigan combined contain 75 percent 
of the reserves; 14 percent of the country's total is in Florida, and the 
rest is distributed through the New England and Pacific Coast States. 


PRODUCTION 


Fifty-nine producers opens une in 20 States accounted for the 1946 
production of 140,707 short tons. Although eight plants reported 
that they were closed down permanently in 1946, eight of those 
"inactive" in 1945 reported production for 1946. A number of plants 
still reported idle,“ but some of these planned to reopen in 1947. 
High wages and inability to procure labor continued to be the principal 
reasons for plant inactivity, according to reports received from 
producers. 


1 Soper, E. K., and Osbon, C. C., The Occurrence and Uses of Peat in the United States: Geol. Survey 
Bull. 728, 1922, p. 92. 
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The average value per ton in 1946 was $7.15, a 7-percent decrease 

from the 1945 value of $7.67. Production and value for 1944—46 are 
shown in the accompanying table. 


Peat produced in the United States, 1944-46 


Year Short tons 


ME an ee EE 197,000 | ! $878,000 $9. 


1 05 
le LEE ! 107, 000 1 821, 000 7. 67 
jp Re ———— ———————————- 140, 707 | 1,006,231 7. 15 


! Estimated. Revised to include estimates for producers reporting in 1946 but not in 1944-45. 


Maine was the highest peat-producing State in 1946, followed, 
in order of output, by New Jersey, Florida, Ohio, Illinois, Michigan, 
California, New York, Minnesota, Connecticut, Georgia, Wisconsin, 
Iowa, Pennsylvania, Texas, Washington, Massachusetts, Indiana, 
Colorado, and New Hampshire. 

Peat humus, produced in 12 States, comprised 38 percent of the 
total production in 1946; reed or sedge, produced in 12 States, 33 
percent; and moss peat and other, produced in 13 States, 29 percent. 


USES 


Peat has been used most widely for many years in this country 
for soil improvement. Of the sales reported in 1946, 72 percent was 
used for soil improvement, 23 percent for mixed fertilizers, and 5 
percent for other purposes, including litter for barns and poultry 
yards, improvement of lawns and golf courses, in nurseries and green- 
houses, and as packing material for plants, fruits, vegetables, eggs, 
and other fragile articles. No sales of peat for fuel were reported 
for 1946. In some European countries peat is used extensively for 
fuel and power purposes; in this country, however, peat has not been 
able to compete successfully in the fuel market because of ample 
supplies of higher-grade fuels available at reasonable cost. 

United States Government Specifications.— The Federal Govern- 
ment purchases & certain amount of peat, provided the peat meets 
required specifications. These specifications may be obtained from 
the Bureau of Federal Supply, United States Treasury Department, 
Washington 25, D. C. 


868 MINERALS YEARBOOK, 1946 


IMPORTS ? 


Imports in 1946—all from Canada and the Netherlands—totaled 
84,078 short tons valued at $2,704,803. Before 1939 most of the 
peat imported came from Germany. In 1938 Germany supplied 
36,381 tons, valued at $525,564; in the same year the Netherlands and 
Sweden together supplied 21,836 tons valued at $348,252. 

The average value per short ton of imported peat was $32.17 in 
1946 compared with $30.81 in 1945. 


Peat moss imported for consumption in the United States, 1942—46 


Short tons Short tons Value 


————M A 


7 40, 236 | $1, 219, 473 10s 77,673 | $2,393,214 
FFF 59. 427 1. 577, 388 194666. 84,078 | 2. 704, 803 
TI ˙³ 1, 916, 794 


Peat moss imported for consumption in the United States, 1944-46, by countries 


Poultry and stable grade 


Country 1944 1945 
Short | value | Short | value Value 
e, 36, 979 | $1, 161,935 | 44,289 | $1, 465, 531 $1, 484, 118 
ene eoa eee md; y 96 14, 016 
36, 979 1, 161, 935 | 44, 289 1, 465, 531 1, 498, 134 
Fertilizer grade 
Country 1944 1945 1946 
Short Short Short 
tons Value tons Value tons Value 
Canada..... RM ũul NN _.| 27, 404 $754, 859 | 33, 384 $927,683 | 40,452 | $1,191, 243 
Netherlands: ß wee AA AN ust dee 594 15, 426 


Ps AA A AAT 


27, 404 754,859 | 33, 384 927, 683 | 41, 046 1, 206, 669 


2 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the U. 8. Depart- 
ment of Commerce. 
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WORLD PRODUCTION 


Unsettled economic conditions throughout the world make it diffi- 
cult to obtain complete data on the production of peat in foreign 
countries. The latest available statistics are given in the accompany- 
ing table. 


World production of peat, 1940-46, by countries, in metric tons ! 
[Compiled by B. B. Mitchell] 


——— ẽ— äz4—̃— ꝗæ—ͤ—ñʒ—— • —VU——ͤ —9— —— M 
i 


F 27 


322 584 132 
Peat moss............. 15, 591 25.222 48, 540 58, 386 72. 979 79. 060 
Denmark 2, 500, 000: 4, 700, 000 4, 800, 000 6, 200, 000) 5, 800, 000 3, 700, 000 
ITT; 23,624, 250; 5,398, 274| 4, 312, 738! 4, 954, 895 5, 302, 477 ( 
Finland 13. 716 10, 982 8. 659 2, 364 2. 840 (4) 
gd A . 23, 880 83, 560; 209. 740 190, 210 112,619 78, 000 
Hungarxg ..oooooooconooo..- 10, 290 11, 720 16, 710 28, 640 4 (4) 
Iceland..................... 24, 344 18, 003 (4) 11, 560 11, 973 410, 500 
TA hose ͤ ͤ ͤ K 9, 433 19, 510 134, 463 59. 204 (4) (4) 
Netherlands 616. 640 748, 810 712. 935 648, 800 535, 550 571, 940 
Noru aaa (4) 127, 000 185, 000 (4) (9 (4) 
Sweden 
Piel 2220 csc ects in 76,367,  248,297| 637. 568 978, 269) 810,000 703, 000 
eee D TNT 123, 201 118, 099 112, 400 110, 10 
tter an „Mull,“ 
unbaled.............. 6.000 Ann 2.00  1,395( 10700 105.000 
"Mull," baled ......... 25.513| — 20,420] 14,987! — 15.948 
Switzerland................ 12. 000| 540,000; $ 200, 000 $ 430,000, $ 310. 000 497, 429 100, 000 
U.S.S.R? e ·˙·- 3 31, 800, 000; (9 (4) ($) (4) $ 19, 760, 000 (4) 
United States . 64, 000 78, 000 65, 000 54, 000 88, 000 97, 127, 647 


1 In addition to countries listed, Argentina, Austria, Germany, and Poland produce peat, but data of 
production are not availuble. 

? Figures for 1940-42 relate to production by holders of agricultural land only; those for 1943-46 cover 
total production. 

3 Fiscal year ended April 30 of year stated. 

4 Data not available. 

5 Estimate. 

* January to June, inclusive. 

? Excluding Estonia, Latvia, and Lithuania. 

8 Data for 1940-43 are as reported to the Bureau of Mines by producers and probably represent only about 
two-thirds of total productíon. Datafor 1944-45 have been revised to provide estimates believed to represent, 
as does 1946, reasonably complete coverage. 


Petroleum and Petroleum Products ` 


By A. G. WHITE, F. S. LOTT, J. C. CASPER, A. T. COUMBE, AND 
A. L. CLAPP 
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GENERAL SUMMARY 


E outstanding feature of 1946 was the maintenance of total 
oil demand at a much higher level than had been expected. The 
shift from peak wartime operations to & full year of unrestricted 
civilian consumption was made with & decline of less than 1 percent 
in total demand—involving a sharp drop in exports that more than 
offset a small gain in domestic demand. Since domestic demand, 
as computed, includes all new domestic deliveries to our armed forces, 
the increase in 1946 indicated that the expansion in civilian require- 
ments was more than adequate to offset the large decline in military 
takings. New records were set for domestic production and refinery 
Operations, although the gains were relatively small. Appraisal of 
the trends shown in 1946 indicates that further large increases in 
demand may be expected in 1947 and that all existing facilities may 
be taxed to meet requirements. | 

The years 1941 and 1946 represent periods in which civilian con- 
sumption was supplied without restriction. In the intervening 
4 years demand was distorted by war necessities. A comparison 
of 1946 with 1941 indicates an increase in daily crude-oil production 
from 3,842,000 barrels to 4,749,000—a gain of 907,000 barrels daily 
or almost 24 percent; daily crude runs to stills increased from 3,861,000 
barrels to 4,740,000—a gain of almost 23 percent; daily total demand 


! Data for 1946 are preliminary. 
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for all oils rose from 4,369,000 barrels to 5,321,000—an increase of 
almost 22 percent; and daily domestic demand increased from 
4,071,000 barrels to 4,907,000—a gain of about 21 percent. These 
figures indicate that for the 5-year period the increase in normal 
demand had continued to approximate the prewar trends. 

Among the principal factors of significance in 1946 were the upward 
trends in production and imports; the rebuilding of depleted stocks 
of refined products required by the shift from military to civilian 
demand; the tremendous drop in aviation-gasoline production, 
accentuated by negligible new military purchases due to liquidation 
of stocks in military custody; the rapid expansion in new heating-oil 
installations; and indication of the necessity for the prompt expansion 
of production, refining, and transportation facilities to meet a demand 
that promises to exceed all previous records. 


Demand for all oils in the United States, 1937-46 
(Millions of barrels] 


Domestic 


Domestic ' Total 
demand | Exports demand Year emand | Exports demand 
1, 342. 5 1842 cus 1, 449.9 116.9 1, 566.8 
1, 330. 8 1943. 1. 521.4 150. 0 1, 671. 4 
1. 420. 0 194. sez ur 1, 671.3 207.6 1, 878.9 
1, 457.1 19045... 1, 772. 7 183.0 1, 955. 7 
1, 604. 6 || 194... 1, 791. 0 151.2 1, 042. 2 


3 Bubject to revision. 


The new supply of all oils, including domestic production and 
imports, set a new daily record of 5,440,000 barrels in 1946—a gain of 
119,000 barrels daily or 2.2 percent compared with 1945. Ši this 
total, 119,000 barrels daily represented additions to stocks and left 
5,321,000 barrels daily to Gë? the total demand for all oils. Total 
demand included exports and shipments of 419,000 barrels daily and 
a domestic demand in continental United States of 4,907,000 barrels 
daily. Compared with 1945, exports declined by 87,000 barrels daily 
and domestic demand increased 50,000 barrels daily. 

The daily domestic production of all oils increased 1.2 percent in 
1946 and averaged 5,070,000 barrels, including 4,749,000 barrels of 
crude petroleum and 321,000 of other oils. New records were estab- 
lished for both these sources. The record production, in spite of a 
small decline in tota] demand for all oils, was essential to rebuild 
depleted stocks during the year. The total production of all oils 
exceeded that of 1941 by 997,000 barrels daily or 24.5 percent. 

Imports of all oils increased from 311,000 barrels daily in 1945 to 
370,000 in 1946—a gain of 19 percent. Of the total increase of 59,000 
barrels daily, crude petroleum showed a gain of 32,000 and refined 
products of 27,000. ‘The total imports of crude oil in 1946 amounted 
to 86,066,000 barrels and included 115,000 barrels from the Persian 
Gulf imported in August. This initial shipment was for experimental 
purposes and may indicate a future trend to draw upon the immense 
reserves that have been developed in that area. Residual fuel oil 
represented 86 percent of the refined products imported ave was 
primarily withdrawn from bond, free of duty, for use in bunkering 
ships engaged in foreign trade. 


872 MINERALS YEARBOOK, 1946 


The total demand for all oils in 1946 amounted to 1,942.2 million 
barrels—a decline of 13.5 million barrels or less than 1 percent com- 

ared with the previous record year 1945. Compared with 1941, 
6 total demand gained almost 348 million barrels or about 22 
percent. Compared with 1945, the relative changes, by products, 
were a O. 5-percent decline in total motor-fuel demand, a 9.9- percent 
decrease for residual fuel oil, a 4.9- percent gain for distillate fuel oil, 
and a 19.6- percent increase in total kerosine demand. The decline in 
total demand and the variation in changes, by products, reflected the 
sharp drop in exports as well as the shifts from military to civilian 
requirements. 

Exports, including territorial shipments, declined from 183.0 million 
barrels in 1945 to 151.2 million in 1946. While crude-oil exports 
increased from 33.0 million barrels to 40.7 million, the export of 
refined products declined from 150.0 million barrels to 110.5 million. 
The most important change was the decline in motor-fuel exports 
from 88.1 million barrels in 1945 to 45.4 million in 1946. These figures 
include a decline in exports of aviation gasoline from 34.1 million 
barrels in 1945 to 2.3 million in 1946. | 


Salient statistics of crude petroleum, refined products, and natural gasoline in the 
United States, 1942-46 


Crude petroleum: 


Domestic production. ...- thousands of barrels 21.1. 386, 645 |1, 505, 613 1. 677, 904 |1, 713, 655 | 1, 733, 424 
World production - do....|2, 093. 083 2, 256, 652 |2, 590, 954 2, 594, 107 | 2, 750. 190 
United States proportion of world production 
percent.. 66 67 65 66 63 
Imports 222 thousands of barrels3. | 12. 297 13, 833 44,805 74, 337 86, 066 
EE do....| 33,834 41, 342 34, 238 32, 998 40, 750 
Stocks, end of year: 
Gasoline-bearing crude..... 8 do....| 234,889 | 4 242, 132 | * 220, 663 218, 763 224, 473 
California heavy crude. ............... do.... 10, 865 47,272 6, 107 4, 496 5, 703 
Rund do. I. 334, 103 |t, 429, 738 1. 665, 684 1, 719, 534 1, 730, 197 


Total value of domestic production at wells 
thousands of dollars. . I, 643, 470 |1, 809, 020 |2, 032, 960 2, 094, 250 2, 441, 810 
1. 


Average price per barrel at wells $1.19 $1.20 $1. 21 $1. 22 $1. 41 
Total producing oil wells in the United States, 

DOO Sse cd foe cn os ele AS 404,840 | 407,170 | 412,220 | 415, 750 (5 
Total oi] wells completed in the United States 

during Vear. ee Biet ee d 10, 524 9, 717 13, 029 14, 297 15, 851 

Refined products: 
Imports) thousands of barrels 2 23. 669 49, 579 47, 506 39, 282 48, 967 
EXDORUST. ˙ AA 8 do R3, 073 108, 615 173, 378 149, 985 110, 454 
Stocks, end of year ....................... do....| 247,554 | 220,362 | 245,868 | 235,998 271, 937 
Output of motor fuel...................... do.. 608,900 | 608,180 | 739,310 | 798,194 776. 054 
Yield of gasoline....................... percent.. 39.8 37.1 39.4 40. 9 39.6 
Completed refineries, end of ven 471 452 413 393 399 
Daily crude oil capacity of refineries 
thousands of barrels 2. 4, 902 5, 093 5, 301 5, 316 5,569 


Average dealers’ net price (excluding tax) of 
gasoline in 50 United States cities 


cents per gallon §__ 10. 44 10. 45 10. 49 10. 33 10. 40 

Natural gasoline: 
Production thousands of barrels 2. 83, 322 87,716 | 100,046 | 112,004 115, 153 
Stocks, end of venr 22222. do 4, 632 4, 541 14, 451 4, 322 4, 981 


— eS se ss StS 


1 Subject to revision. 

3 42 gallons to the barrel. 

3 As reported to Bureau of Mines. 

Figure on a new basis and comparable with those of succeeding years. Figures on the old basis and com- 
parable with preceding years are as follows: Gasoline-bearing crude, 243,506 in 1943 and 220,862 in 1944; 
California heavy crude, 8,289 in 1943; and natural gasoline, 4,252 in 1944, 

5 Estimated. 

* Figure not available. 

T U. 8. Department of Commerce; exports include shipments to noncontiguous Territories. 

American Petroleum Institute. 
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The domestic demand for all oils in continental United States 
increased from 1,772.7 million barrels in 1945 to 1,791.0 million in 
1946—a gain of 1 percent. This net gain was a balance between the 
sharp drop in new military purchases and the rapid expansion in 
civilian requirements. The changes in the domestic demand for the 
major products in 1946, compared with 1945, indicated a 5.5-percent 
gain for motor fuel, an 8.8-percent decline for residual fuel oil, a 7.5- 
oe increase for distillate fuel oil, and an 18.0-percent gain for 

erosine. 

The total domestic demand for motor fuel rose from 696.3 million 
barrels in 1945 to 734.8 million in 1946. The outstanding factors in 
the domestic demand for motor fuel were the decline in aviation- 
gasoline demand from 117.0 million barrels in 1945 to 12.9 million in 
1946; and the increase in the highway use of gasoline, according to the 
Public Roads Administration, from 455.9 million barrels in 1945 to 
610.7 million in 1946. The new military purchases of aviation 
gasoline in 1946 amounted to only about 1 million barrels, due chiefly 
to the heavy reduction in accumulated stocks in military custody. 

Domestic demand for residual fuel oil declined from 523.4 million 
barrels in 1945 to 477.2 million in 1946—an 8.8-percent drop. The 
main factors in this decline were the sharp drop in naval requirements 
and reductions in railroad and vessel use from the war peaks. Con- 
sumption by gas and electric companies increased substantially as 
ee were made from coal back to oil after the war shortage of 
oil passed. 

omestic demand for distillate fuel oil rose from 226.1 million 
barrels in 1945 to 243.0 million in 1946—a 7.5-percent increase. With 
a probable decline of 15 to 20 million barrels in new military purchases 
in 1946, the increased available domestic supply provided for a gain of 
possibly 18 percent in heating-oil requirements and substantial in- 
creases in railroad &nd industrial uses. "The necessity for & rapid 
expansion in new housing facilities should cause & very rapid gain in 
the demand for heating oils in the next few years. 

The domestic demand for kerosine increased from 75.6 million 
barrels in 1945 to 89.2 million in 1946—an 18.0-percent gain. The 
rapid expansion in the demand for kerosine is due to its use as range oil 
and for small space-heating units. Continued rapid increase in use for 
these purposes may be expected. 

The rise in domestic demand for miscellaneous oil products has been 
very rapid—from 12.5 million barrels in 1941 to 37.9 million in 1945 
and 46.0 million in 1946. The major products in this group are 
liquefied gases used for fuel and for chemical and rubber production. 
In 1946, the domestic demand for liquefied gases totaled 39.7 million 
barrels or 86 percent of the miscellaneous group. If the present rate 
of increase continues, liquefied gases will soon rank next to kerosine in 
importance among the marketed products of the industry. l 

omparison of quarterly trends of supply and demand in 1946 with 
1945 is difficult because of the transition from war requirements to 
civilian demand and the lack of comparative data for appraising the 
changes involved. an 

Crude runs to stills rose from 4,609,000 barrels daily in the first 
quarter to 4,765,000 in the second quarter and 4,851,000 in the third 
quarter and dropped to 4,734,000 barrels daily in the fourth quarter. 


876 MINERALS YEARBOOK, 1946 


presents 


Es LAIA 


N 
SUPPLY and DEMAND re 
stocks of all oils.) 
(E 


Z, 
| Le 
| 


ween NEW 
ecrease in 


peg i gag « 
| X ] 


— 


i 


e 


38 vs JO SNOITIINW 


PETROLEUM AND PETROLEUM PRODUCTS 877 


The peak in the third quarter was due to a major increase in refined 
stocks amounting to 36.1 million barrels or 393,000 barrels daily. At 
the time, this large increase in stocks seemed more than ample, and 
consequently runs declined in the fourth quarter with the expectation 
that they might remain at a low level in the first quarter of 1947. 
However, demand expanded so rapidly in the last quarter of 1946 and 
in the first quarter of 1947 that the seasonal increase in stocks proved 
hardly adequate to meet requirements. 

Domestic demand for all oils averaged 4,850,000 barrels daily in the 
first quarter of 1946, declined to 4,825,000 in the second and 4,722,000 
in the third quarter, rose to 5,228,000 in the fourth quarter, and in- 
creased to 5,496,000 barrels in the first quarter of 1947. Domestic 
demand in the third quarter of 1946 was 1.7 percent less than in the 
same period of 1945 and 11.5 percent greater in the fourth quarter of 
1946 than in the same period of 1945. The demand in the first 
quarter of 1947 exceeded that in the first quarter of 1946 by 13.3 per- 
cent. 

The large relative gains in domestic demand in the last quarter of 
1946 and the first quarter of 1947 set a new trend and resulted in 
sharp upward revisions in the forecasts for the succeeding quarters of. 


1947. 
RESERVES 


The Committee on Petroleum Reserves, American Petroleum Insti- 
tute, estimated proved reserves of crude oil in the United States on 
December 31, 1946, at 20,874 million barrels compared with 19,942 
million on December 31, 1945. Starting with 1945 the estimates have 
been revised to exclude condensate and to include crude petroleum 
only. "These reserves include crude oil ia known and proved fields 
recoverable under existing economic and operating conditions. 

The increase in total reserves during 1946 was 932 million barrels. 
The largest gains in reserves were 812 million barrels for Texas, 93 
million for Louisiana, 40 million for Colorado, 32 million for New 
Mexico, and 13 million for Mississippi. The greatest declines in 
reserves were 24 million barrels for California, 21 million for Arkansas, 
12 million for Pennsylvania, and 11 million for Wyoming. 


WORLD OIL SUPPLY 


World production of crude petroleum again exceeded all previous 
records in 1946, increasing from 2,594 million barrels in 1945 to 2,750 
million in 1946—a 6-percent gain. "The total increase—156 million 
barrels—represented gains of 20 million in the United States (1 per- 
cent), 15 million in the U. S. S. R. (10 percent), and 61 million barrels 
in the Persian Gulf area (39 percent). 

Comparing 1946 with 1941, the increase in the world production of 
crude petroleum amounted to 529 million barrels or almost 24 percent. 
Of this increase, 331 million barrels are credited to the United States 
and 198 million barrels to all other countries. The outstanding gains 
have been 160 million barrels in Venezuela, 158 million in the Persian 
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Estimates of proved oil reserves in the United States on December 31, 1940—46, 
by States ! 


(Millions of barrels] 
1943 1944 1045 1945 2 1946 
Eastern States: 
DINOS sc car eee 315 205 321 350 850 351 
Indiana... ee oo ue hue 14 31 31 41 41 44 
Kentucky....................... 41 35 41 57 57 50 
Michigan 35 55 65 64 69 
New vork oooococcocccono...- 65 90 86 81 81 76 
ONO n2 mut x aae chc 30 33 32 29 
Pennsylvania................... 188 137 123 110 110 ea 
irginia................... 53 41 36 
741 720 740 772 772 762 
Centra! and Southern States 
Arkansas 306 297 293 304 288 267 
Kansas 692 646 602 542 542 545 
Louisiana 1. 216 1,484 | 1,573 | 1,690 | 1,559 1, 652 
Mississipnl -20.2 ---2-0--- 40 k 209 267 257 
New Mexico 692 654 563 512 512 
Oklahoma 1. 909 970 890 889 896 
KK EE 10, 624 11,325 | 11,375 | 11,470 | 10,835 | 11,647 
14, 572 15,354 | 15,585 | 15,675 | 14, 882 15, 823 
Mountain States: 
olorad o 23 45 89 280 260 300 
Montana 89 108 112 108 108 104 
Wyoming. ..........-....-.--.-- 305 499 §82 600 600 589 
417 652 783 903 
Pacific Coast States: California......| 3,291 3,337 | 3,344 | 3,410 | 3,318 3, 294 
Other States 4 
Total United States 19, 025 20, 453 | 20,827 | 19,042 | 20,874 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute, of the amount of 
crude oil that may be extracted by present methods from fields completely developed or sufficiently ex- 
plored to permit reasonably accurate calculations. The change in reserves during any year represents 
total new discoveries, extensions, and revisions, minus production. 

2 New basis; excludes condensate. 


Gulf area, and 23 million barrels in Iraq. The principal declines were 
74 million barrels in Russia, 52 million in the Netherlands Indies, and 
9 million barrels in Rumania. 

According to Bureau of Mines data for 1946, total oil exports from 
continental United States amounted to 151 million barrels compared 
with imports of 135 million, so that the net export was only 16 million 
barrels compared with a net export of 12 million in 1941. These 
figures indicate that the United States has reached a point where 
domestic demand approximates production. 

The domestic demand for all oils in continental United States has 
increased from 1,486 million barrels in 1941 to 1,791 million in 1946— 
a gain of 305 million barrels or almost 21 percent. Considering the 
small net export from the United States, the supply of oil for the rest 
of the world closely approximates foreign crude production, which 
rose from 819 million barrels in 1941 to 1,017 million in 1946—a gain 
of 24 percent. Considering the material decrease in the foreign pro- 
duction of liquid fuels from coal and other sources since 1941, the 
total demand for all oils outside the United States probably has in- 
creased at a rate approximating that in the United States. 
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CRUDE PETROLEUM 
SUPPLY AND DEMAND 


The total demand for crude petroleum in the United States increased 
to the record level of 1,813 million barrels in 1946—a gain of 21 million 
barrels or over 1 percent compared with 1945. The demand for 
domestic crude petroleum rose from 1,718 million barrels in 1945 to 
1,728 million in 1946—a gain of 10 million barrels. The demand for 
imported crude oil amounted to 85 million barrels in 1946—a gain 
of 11 million compared with 1945. 

Compared with 1945, the production of domestic crude petroleum 
in 1946 increased 20 million barrels, imports of crude oil were 12 
million barrels greater, and total stocks of crude oil gained 7 million 
barrels compared with a decrease of almost 4 million barrels for the 
previous year. 

The principal changes in crude-oil demand were an increase of 11 
million barrels in total runs to stills, a gain of 8 million barrels in 
crude exports, and an increase of over 2 million barrels in transfers 
of crude oil to fuel oils. 


Supply of and demand for crude petroleum in the United States, 1942-46 


[Thousands of barrels] 
1942 1943 1945 1946 ! 
gl er 1, 386, 645 | 1, 505, 613 1, 713, 655 1, 733, 424 
Imports 3. o. eee Scar EE 12, 297 13, 833 44, 337 86, 066 
Changes in stocks ꝶi¶ . —11, 924 +6, 041 —3, 511 +6, 917 
Total supply........................ 1, 410, 866 1, 513, 405 1, 745, 144 1, 791, 503 1, 812, 573 
Runs to stills: 
Domestic 1, 319, 507 1. 417. 559 1, 622, 514 1, 645, 862 1, 645, 845 
Is A ñ ũ¼ v.... 14, 596 12,179 73, 672 84, 352 
õĩõĩͤ ]0Ü¹·1ꝛmA y Dae rr 33, 834 41,34 32, 993 40, 750 
Transfers to fuel oil: 
SI MA 2, 484 3,070 3, 047 3, 123 
Residual... eased esu 19, 205 24, 087 20, 727 23, 142 
Other fuel and losses. 21,150 15, 168 15, 197 15, 361 
Total demand......................- 1, 410, 866 1, 513, 405 1, 745, 144 1, 791, 503 1, 812, 573 


1 Subject to revision. 
3 As reported to Bureau of Mines. 
! Inclusive of heavy crude in California, 


PRODUCTION 


General.—Production of crude petroleum in the United States set 
a new record of 1,733,424,000 barrels in 1946—a gain of 20 million 
barrels compared with 1945. Production in 1946 was 331 million 
barrels or 24 percent greater than in 1941. This expansion in pro- 
duction since 1941 has taken place with only a small increase in proved 
reserves. The volume of shut-in production has been so reduced that 
an expanded program of exploration and drilling will be essential if 
the increasing demand for crude oil is to be met from domestic 
production. 
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The principal gains in production in 1946 compared with 1945 were 
12 million barrels for Louisiana, 7 milion for Colorado, 6 million for 
Texas, and 5 million for Mississippi. The largest declines were 11 
million barrels for California and 5 million for Oklahoma. 

Six States produced 88 percent of the crude petroleum output in 
1946. Texas ranked first with 43.9 percent of the total and California 
was second with 18.2 percent. Louisiana was third with 8.3 percent, 
Oklahoma fourth with 7.8 percent, Kansas fifth with 5.6 percent, and 
Illinois sixth with 4.3 percent. 

The East Texas field has been the largest producer in the United 
States and had an output of 120.6 million barrels in 1946—a decline 
of almost 11 million compared with 1945. In California, production 
in the Wilmington field increased 4 million barrels to a total of 40.2 
million barrels in 1946, while production in the Coalinga field declined 
over 2 million barrels to 29.2 million in 1946. The West Edmond 
field in Oklahoma ranked fourth in 1946 with a production of 23.6 
million barrels—a decline of 3 million compared with 1945. 


Petroleum produced in the United States, 1942-46, and total, 1859-1946, by States ! 


[Thousands of barrels] 


3 | 1859-1946 
1942 1913 1944 1945 1946 (total) 
Production: 

REN NA AAA A A ß 43 181 380 604 
! eee rre a Le Lr 26. 628 27, 600 20, 418 28, 613 28, 375 673, 378 
Callosa e e DE eo 245,326 284. 188] 311.793 | 326,482 | 315,179 | , 286, 309 
Colorado cease è K eI tec icd 2,199 2,320 3, 033 §, 036 12, 016 66. 7 
NGS A 88 106, 391 82, 260 77, 413 75, 004 75, 297 1, 248, 520 
Indiana — — AS 6, 743 5,2 5,118 4, N68 6,7 167. 259 
EE EES 97, 636 106, 178 98. 762 96, 415 97,218 | 31, 700, 384 
Kentucky EE 4, 034 7. 883 9, 621 10, 325 10, 575 * 214, 564 
Ei desc ela 115,785 123, 592 129, 645 131,051 143. 303 1, 819, 273 
Michigan. GE 21, 754 20, 708 18, 490 17, 267 17, 074 3 256,818 
RI ississißpi.:᷑—n/łłłł 28. 833 18. 807 16, 337 19. 062 24, 216 127. O89 
DONNE eta ia a 8,074 7, 916 8, 647 8, 420 8, 801 132, 876 
Nepras Ri 2.8. oot hee press chee es: 1, 237 635 417 305 265 5.035 
New Mexico. coda cias 31,544 38, 596 39, 555 37,351 36, 860 € 495, 534 
New Ok 5. 421 5, 059 4. 697 4, 648 4, 863 7 148. 650 
ee See EE 3, 543 3, 322 2, 037 2. 828 2, 908 607, 425 
ORkkihoma ð ͤ v Les 140, 690 123, 152 124, 616 139, 299 134, 497 | 35,623, 079 
Pennsylvania... Zeg ée ease acu EN 17,779 15, 757 14, 118 12,515 12, 996 | ? 1, 056, 953 
GK NNMERO ween 483, 097 594, 343 746, 699 754, 710 700, 505 | 10, 424, 733 
r arte esee eee ts 3, 574 3, 349 3. 070 2. 879 2, 929 430, 004 
Nit. iri Ea 32,812 34, 253 33, 356 36, 219 38, 304 705, 800 
Other States ).. 45 52 69 87 134 1,570 

Ke DEE 1, 386, 645 , 505, 613 1, 677, 904 |1, 713, 655 |1, 733, 424 | 33, 225, 887 

Value at wells: 

Total (thousands of dollars) 1, 613. 470 1, 809. 020 2, 032, 960 |2, 094, 250 2, 441, 810 | 39, 766. 889 
Average per barrel. $1.19 $1. 20 $1.21 $1.22 $1.41 $1. 20 


1 For detailed figures by States, 1859-1935, see Minerals Yearbook, 1937, p. 1008. 

1 Subject to revision. 

3 Oklahoma included with Kansas in 1905 and 1906. 

* Includes Tennessee, 1883-1907 

$ Ficures represent 1025 46 production only; earlier years included with “Other States.” 

: Fizures represent 1924-46 production only; earlier years included with “Other States.” 

: Early production in New York included with Pennsylvania. 

Includes Alaska, 1912 33; Arkansas, 1920; Michigan, 1900-19; Missouri, 1889-1911, 1913-16, 1919-23, 
i New Mexico, 1913,1919-23; Tennessee, 1916-46, Utah, 1907-11, 1920, 1924-41; Florida, 1943-46; Virginia 
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Percentage of total crude petroleum produced in the United States, 1937—46, by 
principal States 


State 1937 | 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946! 

KN EE 39.9 | 39.2 | 38.2 | 36.4 | 36.1 | 34.8 | 30.5 | 44.51 44.0 | 43.9 
Galeras 8 18.6 | 20.6 | 17.7 | 16.6 | 16.4 | 17.9 | 18.9 | 18.6 | 19.1 18. 2 
Louisiana 7.1 7.8) 74 | 77 8.3 83| 8.2] 7.7 | 7.7 8.3 
Oklahoma 17.9 | 14.4 | 12.7 11.5 11.0 10.2 8.2 7.4] 8.1 7.8 
ORS EE 8 5.5| 50| 48) 49] 59] 7.0] 7.0] 59] 5.6 5.6 
A cos .6 [2.0 7.5 10.9 9.4 | 7.7 | 55| 4.6 | 4.4 4.3 
WYOMING: eege Beete 1. 5 1.6] 17] 1.9] 2.1 24] 23| 2.0 2.1 2.2 
New Mexico 3.1 29| 3.0 29| 2.82.3 2.62.4 2.2 2.1 
Arkansas. . 9 1. 5 1.7 1.9 1.9 1.9 1.8 1.8 1.7 1.6 
MMS A A E, et 3} 1.12.1 1.2 1.01.1 1.4 
Michigan. See 1.31.5 1.8 1.5 1.2 1.6] 1.4 1.1 1. 0 1. 0 
Pennsylvania.......................... 15] 1.41.4 13] 1.2] 1.3] 1.0 .8 .7 .7 
God .1 .1 . | .1 .2 .1 .2 .2 .9 7 
All other 2.0 2.0 2.0 21 2.4 2.4); 2.2 20] 2.0 2.2 
Total United States. 100.0 1100. 0 100. 0 1100. 0 1100.0 100 0 1100.0 1100.0 11^0.0 | 100.0 


1 Subject to revision. 


Production of crude petroleum in leading flelds and districts in the United 
States, 1945-46, and total production since discovery, in thousands of barrels 


[Oil and Gas Journal) 


Rr 
since dis- 

Field covery 
(revised) 
Eust J K; m eed Ee 131,210 | 120,581 | 2, 357, 467 
Wilmington i 222 E 321, 722 
Coalinga............-.---------.-----|----- - do EE NO : , 198 533. 512 
West Edmonddl Oklahoma ; 58, 545 
WW ASSO EE 1 wo A AA : 123, 342 

Saar C 7% . Bt DM : 93, 

COLITUR. coo ce E E EECH 227, 250 
HASting MA ð2 Sec ues TEE 125, 999 
W ODS E ic hehe E T. eee A ROSE SR 83, 814 
Huntington Beach i TUM ETENIM EE ri 378, 732 
Ventura A venue.......... cc c LL]... alo EE 7 320. 012 
EE, KEE „ 70 36. 458 
B 11222222 Pennsylvania-New York.......... 542, 801 
HE NES TAO eta 61, 688 
Buena Vista Hills . California P ; 330, 135 
Gray Count Eeer 263. 523 
Kettleman North Dome. (California. : 323, 919 
IJ. ³Ü¹¹ ͤ Ku / ⁰y¶ͥĩÜ³“u my - l 315, 256 
Midway-Sunset......................| California... 7 703, 807 
Santa Maria Valles le A A eel : 74, 978 
FUllert̃ ns aces RAS uo eter es doc tate De a F 21,377 
Ona Clt AA OkAbo ma 642, 546 
J.. A cam AAA os Bie ol ene 172, 903 
Hutchinson Count. %%%êũ̃ ( T ee ; 212, 493 

l. ET ͥ A EE . € 7 65, 7€ 
Nane eee (e SEENEN 57, 584 
NEC TEEN, ĩ ve MIO le coats oe ascents 8 164, 548 
Thompson eege 80, 281 
Long Beach. A California... oo il cc cece 721, 526 
Goldsmith............ .. RN EE 73. 001 
I ⁰ JJ//%J%/%/%/ 8 92. 985 
Fl! 8 Hier... 88 129, 480 
Ine oe mee ae Mississippi. 271 
Rangel y. Colorado... sicco slo ce za 11. 533 
JJöÜßÜD hh IN 4 HS CICERONE 8 111, 015 
Seminole.................Ls. Ls sus]... .do PON EA Ce 8 , ORF 32, 667 
G... ei AM : 203, 231 
West Ranch. ........................ Te OXON n ccs EE 7 40, 260 
Monument . [New Mexico : E 80, 409 
Santa Fe Springs.....................| California... 508, 933 
Mer ( y 23, 732 
En... Nie ieee sa occ: 92. 279 
C õĩ«˙¹u.1 EENEG 198, 193 
Elk Basin. Wyoming-Montana............... 28, 549 
Clay Cily A 8 D A A 45, 999 
re Nie Ee 18, 948 
Lance Creek. ck VVV 73, 757 
Salt Creek kd. / 8 322. 379 
Cut Bank Montan. S 51, 765 


! Bureau of Mines. 
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BY STATES 


Alabama.—Drilling declined sharply from 37 completions in 1945 
to 16 in 1946 as development and exploration subsided. Three oil 
wells were completed in the Gilbertown area, and all of the 11 ex- 
ploratory wells drilled were failures. | 

Production from Gilbertown, the only producing area was at stable 
rates during 1946, amounting to 380,000 barrels compared with 
181,000 barrels in 1945. 


MILLIONS OF BARRELS 


Louisiane 8 
Oklahoma ` 
Kansos P 


s 
ditimois $ 


H D 
Wyoming 8 
CSS 


New Mexico Peng 
NS 


Arkonsos Sai 
Mississippi is: 

Michigan * 
Pennsylvanio ^ 

Colorado | 


All other ES 


FioURz 3.— Production of crude petroleum in the United States, 1945-46, by States. 


Arkansas.—Production declined from 28,613,000 barrels in 1945 to 
28,375,000 in 1946 but in the last quarter was above the rate of com- 
parable 1945 months. Output of the Village and Atlanta fields 
gained materially to new highs, but elsewhere moderate declines were 
the rule. 


Production of crude petroleum in Arkansas, 1942-46, by fields ` 


[Thousands of barrels] 


At- jcheat-| Do. | Me Mag- Mid- | Schu- 
lanta Mae rado | Katie | nolis | way | ler 
onia 


eee | eo | coe | oe — 
E, ————— | eee | ee | | ES | AS | aS 


Year 


—— 2 


ees ge pe e si 


! Includes New London, 1943-46. Btate 
2 Includes oil consumed on leases and net change in stocks held on leases for entire State. 


3 Subject to revision. 
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Oil-well completions numbered 110, of which 9 were exploratory. 
The most active field was Wesson, a 1945 discovery, with 38 oil wells 
added. Other leading fields with oil completions were: Stephens 
17, Village 11, and Gum Creek 9. 

Five oil fields were discovered: East McNeil in Columbia County, 
West Lewisville and Spirit Lake in Lafayette (Lower Glen Rose), 
Willesville (Nacatoch) in Nevada, and Pace City (Hosston) in Oua- 
chita. Spirit Lake and West Lewisville are reported to be most 
promising. Several producing zones were opened at Wesson and 
others at Buckner, Village, West Lewisville, and Rainbow City. 

California.—Crude production declined 11.3 million barrels in 1946 
from the record total of 1945 to 315,179,000 barrels, exceeding 1946 
demand, however, by &lmost 5 million barrels. To maintain this 
level of output the State’s fields, except for the Elk Hills Naval 
Reserve, produced at a higher rate than in 1945. 

In the San Joaquin Valley a decline of 11.7 million barrels resulted 
from the cut-back of 12.1 million barrels at Elk Hills and gains 
chiefly at Edison and Cymric that offset declines in most of the 
leading fields. 

Output of the Coastal district declined 2 percent to 52,586,000 
barrels as withdrawals from the leading fields, Ventura Avenue and 
Santa Maria Valley, were reduced from 1945 peaks. Capitan, Elwood, 
and Ventura-Newhall recorded increased production. 

The Los Angeles Basin district increased its production 1.7 million 
barrels over 1945 to 113,194,000 barrels because of a 4-million-barrel 
gain at Wilmington, tbe State’s leading field, to 40,224,000 barrels. 

Oil-well completions declined from 1,690 in 1945 to 1,375 in 1946. 
The most active fields, with completions in each, were: Wilmington 
183, Cymric 108, Belridge South 83, Edison 72, and Newport 70. 


Production of crude petroleum in California, 1942—46, by districts and fields, in 
thousands of barrels 


{American Petroleum Institute] 


District and field 1944 1945 1946! 
San Joaquin Valley: 

As AA et UE WEE Pte ou we 6, 340 6, 959 5, 865 
Canal. iaa a eos 1, 297 1, 244 864 
et A ES APN 35, 410 31, 681 29, 204 
Coles Levee l 6, 692 7, 030 6. 335 
S o²˙¹ ... y y eee bee 1. 051 2, 166 5, 209 
FI E 7, 719 15, 805 3, 667 
Fr a as 3, 043 3, 096 2, 735 
rr Ee 5, 219 5, 062 8, 892 
Hein. EEN 499 1, 211 1, 583 
EE 236 1,179 1, 618 
Kern River—Kern Front 8, 440 8, 210 8, 166 
Kettleman H...... 15, 133 14,357 13, 868 
ll 8 1.284 1. 228 1. 319 
f ß aes ioe 1, 851 2, 043 4, 820 
idway-Sunset €... LLL LLL LLL LL LL csse 22, 065 30, 106 28, 220 
Mountain View... 1, 156 1, 024 1, 401 
Mount POSÒ- . 8 8, 025 6, 717 5, 960 
Pleasant Valley... e eccle va sec 8 1, 309 1, 308 
Rasi OY EE 1, 163 1, 020 
Rió Bia EE 5, 743 4, 866 
bdo ß 1, 540 1, 481 
Round Mountain. 8, 507 8, 356 
d KREE 4, 095 3, 229 
Other San Joaquin Valley....................... 4, 656 9, 323 
Total San Joaquin Valley..................... 161, 131 149, 399 
Ke 


See footnotes at end of table. 


PETROLEUM AND PETROLEUM PRODUCTS 887 


Production of crude petroleum in California, 1942-46, by districts and fields, in 
thousands of barrels—Continued | 


District and field 1942 1943 1944 1945 1946 ! , 
Coastal district: 

Aliso Canyons reru 715 755 1, 100 1, 156 1, 105 
Capitán caian dca 8 844 1, 178 1, 079 794 1, 266 
Elwood BEE d A AA a aa 873 : 2, 133 2, 172 2, 451 
Gato Ridge 1,217 1, 295 1,777 1,615 1, 430 
TTT AA A IIA 1, 010 1, 210 1, 501 1, 659 1, 628 
San Martinez (Del Valle, West)) 237 473 855 1, 196 1,211 
San Mieuelito eee ooo 1, 238 1, 614 2,111 1, 940 1, 843 
Santa Mariae rs 2, 726 3, 791 4, 892 5, 038 4, 931 
Santa Maria Valley............................. 7, 550 , 303 11, 358 13, 489 11, 931 
Ventura Avenuanurururõurrr eee eee 13, 644 15, 461 17, 504 17, 701 16, 914 
Ventura-Neehall elle ; 3, 639 4, 133 4, ?81 4, 688 
Other Coastal. --- cc cess. 853 1, 134 1, 560 2,7 3, 188 

Total Coastaallnnlnlnlnlnln 33, 948 40, 521 50, 003 53, 839 52. 586 

Los Angeles Basin: 

Brea Olindéá....2 ise oct Ola Maru Dd ec 3, 716 4,252 4, 304 4, 195 3, 945 
COV OCG NA hen Sho oL suci dix 5, 848 6, 502 6, 7,105 7, 330 
DOM iN A 7, 932 9. 118 7, 879 6. 726 5, 867 
Huntington Beach 12, 096 13, 239 17, 162 17, 587 17, 133 
IngleWwo0d eee e eee eee 6, 750 6, 913 6, 467 5, 624 4,720 
Long Besch... 13, 131 11, 641 10, 862 9, 851 9, 104 
Montebello 3, 961 3, 966 3, 932 3, 665 3, 133 
Behne! EE EE 2, 890 2, 689 2, 564 2, 741 2, 713 
ROSecTanS. EE 2, 722 2, 215 2, 238 2, 095 1, 851 
Santa Fe Springs 7, 761 7, 307 6, 838 6, 278 6, 114 
Seal Beach. 3, 027 2, 567 2, 835 3, 420 3. 095 
Porree 8 3, 049 2, 874 3, 186 3, 241 3, 144 
WEIMAR ONO: Ze oc css ork eet e bereet ke 33, 657 34, 349 36, 929 36, 192 , 40, 224 
Other Los Angeles Basin 2, 763 2, 696 2, 666 2, 786 4, 221 

Total Los Angeles Basin 99. 109, 303 110, 628 114, 296 111, 512 113, 194 

Total California.........-.-------------------+ 248,326 | 284,188 | 311,793 | 320, 482 | - 815,179 

1 Subject to revision. ES 
2 Includes Tupman. 


3 Includes Cymric. ' : 
Includes Buena Vista Hills, - 


Completion of 260 wildcat wells resulted in 14 oil-field discoveries, 
a number of new pools or extensions to older fields. As in 1945, 
Kern County was prospected most intensively, having 113 exploratory 
completions compared with the next most active counties—Los 
Angeles with 34, Orange with 22, and Ventura with 16. However, 
9 of the new oil fields were in Los Angeles County and 5 in Kern. 
Early indications were that the Salt Creek field in Kern County 
and the East Los Angeles field may be the most significant of the dis- 
coveries. The principal new pool discoveries were at Cymric, Elk 
Hills, Newhall-Potrero, Ramona, Newport, and Potrero. Important 
extensions were reported at South Belridge, Elk Hills, Midway- 
Sunset and Wilmington. ` l 

According to estımates of the American Petroleum Institute, 
reserves of crude petroleum added in 1946 were slightly less than crude 
production. | 

Colorado.— Production of 12,016,000 barrels of crude petroleum in 
1946 compared with 5,036,000 barrels in 1945 reflected expansion 
of the great Rangely field, whose output increased from 1,565,000 
barrels to 8,314,000. Wilson Creek, second in importance to Rangely, 
increased its output 328,000 barrels to 2 381,000 in 1946. Changes in 
other fields were small. Further marked expansion in Rangely pro- 
duction is indicated by field conditions and by plans for a secon 
pipe-line outlet running westward to Salt Lake City. 


888 MINERALS YEARBOOK, 1946 


Oil-well completions in 1946 advanced to a record total of 148, 
of which 141 were at Rangely, 4 at Wilson Creek, and 3 elsewhere. 
Twenty-one exploratory wells were drilled, discovering 1 oil field and 
effecting 3 extensions to the Rangely field. The new oil field is 
Elk Springs in Moffat County, northeast of the rojo field. The 
discovery well produced about 150 barrels daily from Weber (Penn- 
5 sand at a depth of 6, 087-6, 140 feet. This discovery is a 
result of the widespread exploratory effort directed to this region by 
the spectacular success of the Rangely development, which ranks as 
one of the largest reserves opened in recent years. 


Production of crude petroleum in Colorado, 1942-46, by fields 


[Thousands of barrels] 
Col. P 
Ol- o- r 
H Mof- Range-| Tow | Wal- Wilson] Other 
Year | ln |watha| Mes | fat | Price | der | "jy Creek den | Creek | fields | Total 


! Includes crude oi] consumed on leases and net change in stocks held on leases for entire State. 
2 Subject to revision. 


Florida.—Production from the State's only field, Sunniland in 
Collier County, increased from 30,000 barrels in 1945 to 57,000 in 
1946. Two additional wells were completed in 1946 in the single 
procucine formation, reported as the Young dolomite member of the 

len Rose formation. 

F exploratory wells were drilled in 1946— all unsuccess- 


Illinois.—After 5 years of decline, crude production increased from 
75,094,000 barrels in 1945 to 75,297,000 in 1946, owing to a higher rate 
of production during the 1946 summer months. Changes in produc- 
tion by fields were relatively small, except at Mattoon, Coles ounty, 
which under intensive development produced about 4,200,000 barrels 
of oil in 1946 compared with less than 500,000 barrels in 1945. 

Oil-well completions numbered 1,344 in 1946 and 1,060 in 1945, in- 
fluenced by the drilling campaign in the Mattoon field, which was 
materially enlarged. Oil completions in the most active fields were: 
Mattoon 297, Clay City 122, Stokes-Brownsville 84, Marine 53, Cal- 
houn 48, and Herald 47. 

Thirty-one new pools were discovered and many extensions proved 
by step-out wells. Most new pools were relatively close to production. 

he more important of these appeared to be South Stanford and 
Hoosier in Clay County, Contral- ancaster, North Friendsville, and 
North Maud in Wabash County, and East Covington in Wayne 
County. A total of 635 holes classed as exploratory resulted in 96 
commercial oil wells. Wayne, White, and Clay Counties were the 
most active in exploration among many counties involved. 

Most of the new oil, as well as developed production in Illinois, is 
from horizons in rocks of Mississippian age. However, some interest 
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is reported by Dr. A. H. Bell of the Illinois Geological Survey in 
testing for Silurian production along the western side of the Illinois 
Basin and for production in pre-St. Peter Ordovician and Cambrian 
strata on the Pittsfield-Hadley anticline in western Illinois. 


Production of crude petroleum in e by fields, in thousands of 
arre 


[Oil and Gas Journal] 


Field 1942 1943 1944 1045 1946 
ACEN 499 405 858 1, 808 
Benton E A ee 5, 488 2, 534 1, 655 1,217 027 
Bible Gros 286 763 985 1, 757 1, 491 

JJ) ⁵ x e PAI AA 135 1,372 1, 407 
Bridgepoft A EE 2, 027 1, 880 1, 932 2, 144 2, 272 
Cenirallà D 2, 277 1, 683 1, 785 1, 729 1, 887 
VI AU EENEG 3, 533 2, 764 4, 890 5, 104 5, 309 
Dale Hood ville 5. 204 3, 909 8, 160 2,022 1. 479 
E oc A EE 2, 505 1, 295 780 873 935 
I ³ð u ed on ota 18 1, 003 1, 085 72A 561 
Joboaoneille 2 Lll cl Lll eee 5, 146 2, 170 1, 460 1, 119 1, 206 
Kerl 8 1. 710 1, 138 873 757 663 
TMOG EE 17, 961 13, 702 11,175 9, 463 8, 243 
Mount Carmel. c c cll Ll llc rr 1, 024 854 1, 330 923 868 
New Harmony...............-..- c ccce e eee oo 7, 224 5,257 4, 395 3, 429 2, 866 
Patoka Lo I o ohne ð;ͤ ewe 8 969 774 940 1, 574 1, 651 
O AA A 182 1,112 985 1, 244 1, 038 
zr e CN 1. 391 1, 273 1. 078 1. 095 1, 118 
Holland... o x ee we is 1. 889 1. 120 760 936 752 
l 8 3, 738 1. 715 92⁵ 679 510 

JJ ͤĩ⁵ðÄVbi⁸ 8 14, 705 0, 220 8, 310 6, 637 5, 967 
Bf TEE EEGEN 477 1, 130 930 706 
; de 2, 1, 446 960 792 


Indiana.—Production of petroleum increased from 4,868,000 barrels 
in 1945 to 6,726,000 in 1946, reflecting increased development activity 
in the southwestern producing district. The leading fields, with 1946 
production in thousands of barrels, were: Griffen 1,732, New Har- 
mony South 1,204, Owensville North 739, New Harmony 415, and 
Mt. Vernon 373. i 

Oil-well completions tripled over 1945 to 330, with oil completions 
in most active fields as follows: New Harmony South 65, Mt. Carmel 
East 44, Owensville North 42, and Union-Bowman 26. Wildcat wells, 
of which there were 118, were concentrated chiefly in Posey (25) and 
Gibson (24) Counties; the remainder being widely scattered. Seven- 
teen of these were completed as oil wells. . 


Production of crude petroleum in Indiana, 1942-46, by months 
[Thousands of barrels] 


May | June | July 


! Subject to revision. 


798065 —48——-57 
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Among new pool discoveries the most promising appeared to be 
New Harmony East and Springfield in Posey County and Princeton 
North in Gibson. Extensions of Dodds Bridge, Troy, New Harmony 
South, and Griffen fields, among others, were reported. 

Deep tests penetrated the EEN limestone under Griffen field 
production, the Glenwood-St. Peter formation in Owen and Clay 
Counties, and the Mt. Simon sandstone (Cambrian) in Jasper County. 

Kansas.—The production of Kansas oil fields has been relatively 
stable through the war period. Small declines in 1944 and 1945 were 
reversed by a 1-percent gain in 1946 to 97,218,000 barrels. Principal 
areas of higher production were Kraft-Prusa-Feltes and the leading 
Trapp-Sellens field. 

Increased drilling, related to closer spacing of wells in proved areas, 
resulted in 1,055 ail welt completions in 1946, an increase of 217 over 
1945. Development was widespread but most active, as indicated by 
oil-well completions in: Trapp 127, Kraft-Prusa 61, El Dorado 46, 
Chase 43, and Stoltenburg 33. In the Hugoton gas field, 265 gas 
wells were drilled. 

In all, 307 wildcat wells were drilled in 1946—31 of these being 
successful oil wells. Prominent among the discoveries was Hickory 
Creek in Butler County, producing from Bartlesville sand. By the 
end of 1946, production had exceeded 120,000 barrels from 13 wells. 
The Boggs pool, Barber County, is expected to contain a considerable 
reserve of oil in Simpson sand. Except for a few scattered develop- 
ments in counties to the east, the discoveries were roughly alined in 
the counties from Rooks and Ellis on the north to Pratt and Barber 
on the south. The majority of these areas found oil in the Arbuckle 
limestone; a few in the Lansing, Mississippi, and Viola limestones, 
and one in the Reagan sand (Rush County). 

Near the year end, indications of important discoveries were re- 
ported in wells in Barber, Ellis, Harvey, and Kingman Counties. 


Production of crude petroleum in Kansas, 1942-46, by selected fields, in thousands 
of barrels 


[Oil and Gas Journal] 


Field 1942 1943 1944 1945 1946 

E E 4,97 5, 764 4, 885 5, 160 5, 305 
Beornhodt ien M pecu tr Rr os E oa 1, 857 1, 830 1, 591 1, 412 1, 057 
Ill! ³ĩVW66W.. 4, 097 4, 948 3, 715 3, 189 2. 873 
BUFTUUD E 2, 101 1, 740 1, 525 1, 351 1, 209 
lll 8 662 2, 067 1. 161 986 
Chase . - ene nee eee ee 3, 379 3, 750 3, 702 3, 076 2, 766 
Genese EdWwar dss 3,716 3, 941 3. 258 3, 181 3, 220 
EE eecht 2, 734 2, 528 2, 286 2, 068 1, 891 
Hane, ei esiseina 4, 057 3, 780 3, 750 3, 410 3, 455 
Kraft- Fruss Fete... 3, 233 4, 158 4, 086 4, 590 5. 257 
lll w 296 570 912 1, 076 1, 093 
LEE 1, 650 2, 914 1, 638 1, 305 1, 419 
EEN 731 1, 140 1,172 1, 147 1, 213 
Rite Canton A c oaces dere ondaa rok 1, 145 960 4 742 721 
Bilica Haetmond. eee ee eee 9, 063 9, 525 7, 834 6, 422 $, 691 
Stoltenberg-Wilkins............ LL LLL LL lesus sss. 2,711 3, 083 2, 818 2, 740 2, 747 
Trapp Selleni AA ay aioe tee Seen 9,726 | 10, 840 9,347 | 10,631 11, 042 
n m ars ina ect 3, 593 3, 765 3, 624 2, 912 1, 521 
Other cl i sone y 37, 812 39. 499 40, 773 40, 923 43, 108 
Total Kansas occa A eu EE 96,879 | 105,697 99, 857 96, 496 96, 579 


1 Included Welch prior to 1945. 2 Includes Haury in 1945-46. 3 Included Campbell prior to 194. 
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Kentucky.—Crude-oil production in Kentucky continued an upward 
trend to set another record for the State in 1946. The total for 1946 
was 10,578,000 barrels, compared with 10,325,000 in 1945. Western 
Kentucky continued to produce about 82 percent of the total; but 
there was a relative shift in the other areas as Eastern Kentucky 
dropped from a level of 16 percent to 13 percent and the South- 
Central producing area increased from a 2-percent contribution in 
1945 to 5 percent of the total in 1946. Production in Henderson 
County recorded a marked gain for the year and the output in Union 
County declined but the combined total from these two counties 
accounted for 63 percent of the State total. In Southern Kentucky 
the only important increase in production came from Clinton County 
where the output rose above 400,000 barrels. 

The number of oil wells completed in 1946 declined for both the 
Eastern and Western areas but increased for the Southern area. 
This increase in Southern Kentucky was due to the rapid expansion 
in Clinton County where over 95 percent of the drilling for this area 
took place. In this Southcentral area only five wells were drilled 
outside of Clinton County and all were dry holes. One of these, a 
well near McKinney in Lincoln County, attracted particular attention 
as the deepest well (6,117 feet) ever drilled in the State. The Union- 
town pool, in Western Kentucky, which ranks first as a crude producer, 
was relatively quiet in 1946 with few tests drilled, while active drilling 
continued in Henderson County, particularly in the following pools: 
Pool, Smith Mills, and Henderson. 

Seven oil pools were discovered, three in Henderson County, two in 
McLean County, and two in Daviess County. None of the new fields 
represented outstanding discoveries, but development drilling resulted 
in several important extensions to existing fields. 


Production of crude petroleum in Kentucky, 1942-46, by months 


[Thousands of barrels] 


Year . | Feb. | Mar. | Apr. | May | June | July | Aug. Sept.] Oct. | Nov. | Dec. Total 

br E 335 376 356 348 355 361 337 357 408 460 497 | 4, 534 
1943.............-.- 613 526 564 640 664 737 732 774 §25 750 673 | 7, 883 
I. 643 120 647 748 159 783 886 870 969 969 912 | 9, 621 
FC 791 RAS 837 905 850 893 886 814 808 982 893 |10, 325 
1946 1. 835 929 907 940 897 922 | 906 | 886 | 875 812 | 823 10, 578 


1 Subject to revision. 


Louisiana.—A gradual upward trend in crude-oil production through 
1946 raised the year’s total to the record level of 143,303,000 barrels, 
compared with 131,051,000 barrels in 1945. A 3-year decline in pro- 
duction from Northern district fields was reversed abruptly by gains 
of 4.5 and 2.5 million barrels in output of the rapidly developing 
Delhi and Lake St. John fields, respectively, and 1.0 million barrels 
at Haynesville, where gas-pressure maintenance operations and a new 
pay zone were instrumental in halting a rapid decline. 

In the Gulf district production increased 5 percent to 112905 00 
barrels aided by modest gains in most producing fields, among MEN 
Delta Farms, Égan, Good Hope, Tepetate, Vinton, and Bayou Sale 
were the leaders. 
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Oil-well completions numbered 363 in the Gulf district in 1946, 
a decline from 407 reported in 1945. Oil wells drilled in the most 
active fields were: Vinton 20, Egan and Golden Meadow 19 each, 
Delta Farms 17, Mamou 12, West Tepetate 11, and Bayou Sale 10. 
Major additions to oil reserves by extension or discovery of new 
producing zones were made at Weeks Island, Iberia Parish; Vinton, 
Calcasieu Parish; and Bayou de Fleur, a 1946 discovery in Jefferson 
and Plaquemines Parishes. 

In the Northern district oil-well completions increased from 239 in 
1945 to 450 in 1946 owing largely to intensive development at Delhi 
and adjacent new fields. At Big Creek 123 oil wells were drilled and 
at Delhi 88, during which the 2 fields merged into 1, over 17 miles in 
length, structurally a stratigraphic type reservoir skirting the south 
flank of the Monroe uplift. Other active fields, with the number of 
oil wells drilled, were: Caddo 107, Lake St. John 41, and Haynesville 
14. 

In the Gulf district 140 exploratory wells discovered 9 oil fields and 
5 gas-condensate fields, ranging in depth from 7,680 feet to over 12,600 
feet. A large number of new deep productive zones were opened, 
some of which encouraged the practice of flank drilling down the sides 
of domal structures. At Weeks Island, the deepest producing well in 
the world was completed at 13,780 feet in Miocene sand, flowing 550 
barrels daily of 33? gravity oil through a small choke. 

In the Northern district 114 wildcat wells discovered 5 oil and 2 
condensate fields. The oil ficlds were: Plain Dealing in Bossier Parish, 
South Big Creek in Franklin, Ashland in Natchitoches, Lake End in 
Red River, and Negreet in Sabine. Condensate fields were at Killens 
Ferry, Franklin Parish, and Choudrant, Lincoln Parish. Notable 
5 to productive areas were made at Big Creek, Delhi, and 

on. 


Production of crude petroleum in Louisiana, 1942-46, by districts and fields 


[Thousands of barrels] 


District and field 1942 1943 1944 1945 1946 ! 
Gulf Coast: 

Anse la Butts 2, 235 2, 191 2, 620 2, 481 2, 448 
Avery Island.............. ... Lc c LLL eee 21 180 582 928 1, 223 
Bl ; 1, 081 1,129 1, 135 1, 367 1, 523 
Bayou Salo 943 1, 908 3, 112 2, 903 3, 479 
Black BAYOU. oe .....᷑ le 805 1,101 1,019 686 723 
IS EEN 1,375 1,094 1,046 1,000 1,068 
Caillou Island 1,519 1, 829 1, 939 1,917 2, 054 
Chacahoula....... LLL LL ee eee eee ee ee 618 937 937 751 680 
Fh EE MS 1, 514 1, 496 1,2^4 1, 037 765 
FFH ² ˙⸗AmAAAA aa des dea 1, 380 1,116 1,040 1,048 1, 200 
ET E 8 309 | 1,013] 2.218 3372 4, 510 
East White Lake cll Lll sll rell. 217 562 1, 044 1,219 1. 427 
G. b 6 48 417 1, 453 
OVA aede arm dp pe EM ĩ 3,313 3, 137 3,158 2, 467 1, 721 
Garden Island........... LL LLL coco 1, 256 1,357 1, 256 1,139 1,168 
IA 8 1,324 2, ^43 aM §55 
Golden Meadows. 4, 424 3, 606 2 706 2.404 2 100 
00 E, A EENS 770 1, 745 
/ tat e 2.010 2, 522 2, 724 3, 033 8, 122 
Grand Be‚e‚e‚e „ 1,153 9^1] 733 666 
1 A A O A 1,048 1, 504 1, 963 2, 071 2, 200 
Hebe... Ze Se 3, 316 3, 725 4,057 3, 776 3, 794 
VOWS EE , 906 2, 2, 731 2, 486 
11! ĩ 8 4. 402 3, 416 2, 840 2, 442 2,025 
EE 8, 750 4 4, 452 4, 139 4, 374 


See footnotes at end of table. 
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Production of crude petroleum in Louisiana, 1942-46, by districts and fields—Con. 
[Thousands of barrels] 


District and field 1946 1 
Gulf Coast —Continued 
Lake Pelto e crecer obo 8 1, 302 
Lake SalvadoruZ—ꝛp-ꝛ l 1, 632 
E A aaen aeara 1, 381 
Eeer EE 1, 501 
et EE 1, 744 
North Crowleyõõochy 2-8. 1, 526 
z, ß p Anna SS 3, 688 
Fine.. 88 1, 821 
Port EE 1, 103 
Quarantine Bay................................. 3, 227 
ORG A ETUR E 924 
ll Oni Ae EAS ck 1,741 
BHIDhUE — incur Ee 8 722 
Tepetate (Inc. north and west 2, 936 
University. wc ecco A Ee Deae 1, 884 
!( ³»A i ͤ 8 3, 030 
Ville TEE 2, 588 
WINN EE 3, 372 
hf. 8:02 sd 1, 246 
West Lake Verrett_............-.....--..------- 1, 136 
White.Cnstlà: EE 1,013 
Other Gulf Coast 2 c cl c c .L.. 22, 209 
Total Gulf Coast 112, 535 
Northern: 

IR EE 1, 944 
Fl ⁰ ¹w AAA v wade eee 5,525 
Haynesville.. sche so e 3,321 
Holly Ate AMA EN lem Us rdi tee. 1, 254 
Se EE ee Suse oe 926 
Lake 8t. .. 4,381 
INGO EE 2, 805 
E AA 3, 100 
i EE 1,978 
Bhreveport.. EE 406 
UIA EE NI ⁵ ⁵⁵ iL S 615 
Other Northern? 4, 504 
Total Northern... ll 30, 768 


rn | ef ͤ AFMR— | ee | —————— 
— . Kegel ee Ee EH 


€—ÁÁ——————MÀÀ 115, 785 131, 051 143, 303 


! Subject to revision. 

3 [Includes crude ol] consumed on leases and net change in stocks held on leases for entire district. 
3 Includes Hemphill, Trout Creek, and Jena. 

! Includes Little Creek and Summerville. 


Michigan.— Production in 1946 amounted to 17,074,000 barrels—a 
decline of 1 percent compared with decreases of 7 percent in 1945, 
11 percent in 1944, and 5 percent in 1943. The major increases of 
about 1,000,000 barrels from the Deep River field and 600,000 from 
Coldwater failed to compensate for declines at Reed City, Fork, and 
other fields. Reed City continued as the leading producer, even 
after a 24-percent drop trom the preceding year. 

The total of 234 oil wells, completed in 1946, included 19 wildcats, 
but at present none of the discoveries appear very large. The more 
promising new fields are Brenner and Hawkhead, both in Allegan 
County and both producing from Traverse limestone. At the end of 
1946, 16 wells had been drilled in developing the Brenner field and 
13 in the Hawkhead field. Other intensively developed fields, with 
the number of oil wells completed in 1946, include: Deep River 40, 
Coldwater 19, Kawkawlin 14, and East Norwich 10. 
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eae exploration to determine the elevation of strata 
below the glacial drift was continued throughout the year, and 173 
shallow tests were drilled. 


Production of crude petroleum in rum 1942-46, by fields, in thousands of 
arrels 


{Michigan Department of Conservation] 


East Head-| Kaw- Win- 
Cold- | Deep Reed Other 
Year Adams water | River Wes Fork qe mm Porter City n fields Total 
1942........... 1, 000 53 | 2, 321 492 891 | 9, 102 | 1,259 | 6,603 | 21, 754 
1943..........- 984 |.......|......- 805 | 1,999 689 742 | 7,847 683 | 6, 994 768 
1944........... 1, 177 68 736 1, 436 | 1,212 724 6 5,194 377 | 6,756 | 18, 490 
1945. 1, 196 958 | 1, 460 1, 566 461 654 521 | 4, 267 223 | 5,533 | 17, 267 
1946.....-..... 1, 209 | 1,698 | 2, 409 439 | 1,354 226 697 3, 250 172 | 5,168 074 


Mississippi.—Petroleum production increased 27 percent in 1946 to 
24,216,000 barrels in response to further development or recently 
discovered fields. Tinsley remained the largest producing field, but 
its output declined from 9.3 million barrels in 1945 to 8.1 million in 
1946. Other leading fields, with 1946 production in thousands of 
barrels, were: Cranfield 4,473, Heidelberg 4,104, Baxterville 2,420, 
Eucutta 2,389, and Pickens 1,773. 

Oil-well completions declined from the high level of 1945 (198) to 
154 in 1946 as drilling in the leading fields of 1945, particularly 
Heidelberg and Eucutta, passed its peak. Oil wells added in active 
fields in 1946 were: Cranfield 31, Baxterville 22, Heidelberg 21, 
Brookhaven 19, Eucutta 17, &nd Guinville 8. 

Of 79 wildcat wells drilled, only 2 found commercial oil production. 
These wells opened two fields in Adams County: Pine Ridge producing 
from Wilcox sand below 5,600 feet and La Grange producing initiall 
from lower Tuscaloosa and, upon recompletion, from Wilcox sand. 
Significant additions to reserves were made by extension or opening 
of new productive zones in the Fayette, Brookhaven, Mallilieu, La 
Grange, and Tinsley (by deeper drilling) fields. Condensate reserves 
were added at Hub and Cranfield. . 


Production of crude petroleum in Mississippi, 1942-46, by months 
[Thousands of barrels] 


— . — — — | — | cee | eee | —MÁ— | ———— 


1777 8 2,708) 2, 885 2, 648] 2, 1, 963,28, 833 

IMS. eos 8 589 1,639, 1,679 1, 392 18, 807 

17 C : 1, 54716 337 

1045... o 1, 672 19, 062 

1046 1. 2, 2”. 216 
1 Subject to revision. 


Montana.—Larger output from the Montana portion of Elk Basin 
and from the Cat Creek field raised crude-oil production of the State 
from 8,420,000 barrels in 1945 to 8,801,000 barrels in 1946. The 
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Cut Bank field produced 4,546,000 barrels, about 300,000 less than 
in 1945, and Kevin-Sunburst declined 7 percent to 1,772,000 barrels. 
The Elk Basin produced 1,355,000 barrels in 1946 and Cat Creek 
480,000 barrels, stimulated by the discovery of new production in 
the Ellis sand and the Madison formation. 

A decline in drilling activity, particularly at Cut Bank, was re- 
flected in the reduction in number of oil-well completions from 217 
in 1945 to 159 in 1946. Completions by leading fields in 1946 were: 
Kevin-Sunburst 58, Cut Bank 57, Cat Creek 25, and Pondera 6. 

Forty-seven wildcat wells were drilled, of which 11 found oil pro- 
duction—7 in Petroleum County, 3 in Glacier, and 1 in Toole. Two 
oil fields were discovered: Rattlesnake Butte in Petroleum County 
(Second Cat Creek sand) and West Kevin in Toole County producing 
from Ellis-Madison. New pay sands were found at East Utopia, 
Liberty County (Devonian gas), and at Cat Creek, east and west. 
Extension of Madison limestone production at Cut Bank probably 
added most significantly to crude reserves in 1946. . 


Production of crude petroleum in Montana, 1942-46, by fields 


[Thousands of barrels] 


Kevin- 
Cut Dry Elk | Fran- . | Pon- | Other 
Year Creek | Bank | Creek | Basin nie Gage GE dera | fields! Total 
. 138 | 5,509 110 16 21 ec vee 1, 992 264 M 8, 074 
1 1 5, 328 97 243 l4 |........ 1, 840 211 7, 916 
1A ou oo sewers 116 | 5,414 92 682 15 98 | 1,923 241 66 8, 647 
1 1 4, 876 160 936 19 80 1,912 202 39 8, 420 
1946 1. 480 | 4, 546 160 16 104 | 1,772 306 62 8, 801 


1 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 
3 Subject to revision. 


Nebraska.— Production in 1946 amounted to 265,000 barrels com- 
pared with 305,000 barrels in 1945 and 1,898,000 barrels in the peak 
year 1941. "The Falls City field &ccounted for about 57 percent of 
the total, Barada about 33 percent, and Dawson and Shubert the 
remaining 10 percent. All producing fields are in Richardson County. 

The number of completions totaled 3 in 1946 compared with 13 in 
1945. Four of the six tests were exploratory and resulted in dry 
holes. The Barada field was extended a short distance by comple- 
tion of an oil well that had an initial production of 60 barrels daily 
from the Hunton limestone. 


Production of crude petroleum in Nebraska, 1942—46, by months 


(Thousands of barrels] 


. Apr. | May | June | July | Aug. | Sept. . | Nov. | Dec. | Total 


—— 2 | — apo | DÀ —³—ꝗ—O—— | MÀ ná— | —ÀÁ—ÀY | ——ÀÁ | — MÀ — [M | 


1, 237 

194122. E 635 
: 555 40 417 

oat 3 28 26 27 305 

e E i rai 23 20 205 


3 Subject to revision. 
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New Mexico.—Further declines in most leading fields reduced pro- 
duction of crude petroleum from 37,351,000 barrels in 1945 to 36,860,000 
in 1946. Offsetting part of the declines in older fields were increased 
withdrawals from the rapidly developing Drinkard, Paddock, and 
Brunson pools (parts of which overlap) in Lea pe E The onl 
important older field to show & production gain was Eunice, whic 
produced 300,000 barrels more oil in 1946 than in 1945. 

Oil-well completions increased from 279 in 1945 to 294 in 1946; of 
the latter, 286 were in the Southeast district and 8 in the Northwest. 
In the Southeast 38 wildcat wells resulted in 3 oil wells in Lea and 1 in 
Eddy County. Six wildcats in the Northwest were unproductive. 

Oil completions in leading fields were: Drinkard 50, Paddock 34, 
Caprock 30, Grayburg-Jackson 29, and Square Lake 22. 

he only new field discovery— Bitter Lake, Chaves County, pro- 
ducing from shallow San Andres limestone—was apparently of small 
importance. Large extensions of the important Drinkard, Paddock, 
and Brunson pools were made, and drilling at Caprock was revived 
by extension to the southeast. 

A continuing trend toward deeper drilling was evident in Southeast 
New Mexico. Interest in the Delaware Basin was heightened by a 
deep well that revealed 12,000 feet of Permian sediments showing 
evidence of oil and gas in several zones. 

In the San Juan Basin on the northwest, intensive exploratory and 
leasing activity progressed in 1946. Great interest was shown in 
two deep tests that were drilling at the end of the year. 


Production of crude petroleum in New Mexico, 1942-46, by districts and fields, 
in thousands of barrels 


[O1l and Gas Journal] 


1 Oll Weekly. 2 Bureau of Mines. 


New York.—Production of crude petroleum increased in 1946 for the 
up time since 1942—to 4,863,000 barrels from 4,648,000 barrels in 
The rate of drilling increased over 1945, oil-well completions num- 
bering 795 compared with 723 a year earlier. In all, 735 input wells 
were drilled in 1946 in connection with secondary-recovery operations. 
No exploratory drilling for oil was reported. 
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Production of crude petroleum in New York, 1942-46, by months 
{Thousands of barrels} 


1 Subject to revision. 


Ohio.—In 1942-45 crude production in Ohio declined steadily from 
3,543,000 barrels to 2,828,000. This declining trend was broken by a 
slight increase in production in 1946, when the total for the State was 
2,908,000 barrels—a gain of 3 percent. "The increased production of 
Pennsylvania Grade within the State compensated for the declines in 
production of other grades to produce the small net gain for the year. 
Almost 60 percent of the 1946 output was Pennsylvania Grade. 

Oil-well completions in 1946 increased about 35 percent over 1945 
for the largest gain in recent years. The year was marked by the 
relative increase in the number of oil-well completions to 26 percent 
of total wells drilled and by the percentage décline of dry holes from 
37 in 1945 to 32 in 1946. Muskingum County recorded the largest 
number of oil-well completions, followed in order by Meigs, Perry, 
Monroe, Licking, and Washington. 

About 65 exploratory wells were drilled in 1945, including 4 listed 
as oil wells, but no important discoveries of new oil resulted. However, 
a number of development wells resulted in extensions to existing fields 
in Perry, Muskingum, and Meigs Counties. In all, about 1,800 acres 
were added to Clinton territory and 1,000 acres to Berea. 


Production of orude petroleum in Ohio, 1942-46, by months 


[Thousands of barrels] 


.| Oct. Nov. Dec. 


t Subject to revision. 


Oklahoma.— With reversal of the upward trend of production from 
West Edmund, the State's greatest current source of oil, production 
in 1946 declined to 134,497,000 barrels from the 1945 total of 
139,299,000 barrels. Material reductions in output of West Edmund, 
Oklahoma City, Pauls Valley, the Seminole district, and many other 
fields were not offset by the few scattered gains at Velma, Moore, 
Hewitt, and the old Glenn-Sapulpa area. 

The upward trend in oil-well completions continued"for the third 
successive year—1,654 new wells in 1946 comparing with 1,126 in 
1945. New oil wells in the most active fields were: Cache Creek 180, 
Velma 74, West Edmund 72, Soldier Creek 48, Cement 43, and Lone 
Grove31. Much of the new drilling was related to 1946 shallow-sand 
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discoveries in Cotton County, among which were Cache Creek and 
Soldier Creek. 

Exploratory completions increased over 20 percent in 1946 to 573 
of which 92 were successful oil wells. Most of the discoveries were in 
Seminole and adjacent Counties and southwestward from Seminole 
to Cotton County, which was the most active in exploratory drilling 
owing to discovery of prolific oil production from Pennsylvanian 
sand at depths approximating 1,400 feet. Deeper drilling in search 
of oil accumulations in the southeastern portion of the great Anadarko 
Basin was actively carried on—over 100 wildcat wells having been 
drilled in the Garvin-McClain-Stephens County area. Testing in 
the deeper parts of the basin in western Oklahoma resulted in gas 
pro uenon in Washita County (Springer sand); oil production in 

ajor (Prue sand) and Garfield Counties (*Wilcox" sand); and a 
dry hole (12,610 feet) in Dewey County, which found a showing of oil 
and gas in Pennsylvanian sand probably below 9,000 feet. In all, 
51 new oil fields were reported in Oklahoma in 1946 and numerous 
extensions and new productive zones in existing fields. Among the 
more important discoveries from the standpoint of reserves were: 
Southwest Antioch, Southwest Maysville, and Northeast Butterly 
in Garvin County, Soldier Creek and Cache Creek in Cotton County, 
and Coon Creek in Logan County. 


Production of crude petroleum in me 1942-46, by fields, in thousands of 
arre 


[Oil and Gas Journal] 


Field 1942 1943 1944 1945 1946 
PON eS 1, 365 ], 245 1, 285 1, 256 11, 120 
Self EE 1, 740 2, 309 2, 245 2, 308 1, 591 
LE 1, 152 1, 057 840 723 661 
LEIT EE 2. 06A 1, 706 1, 490 1, 296 *20 
BürDánk 22255504566. A Se 3, 356 3, 251 3, 140 3, 128 2, 027 
F EE EE 3, 211 2, 564 4, 190 b, 165 4, 801 
%%%é§ͤ’— ꝛ «ðZy mt ee geen wc ee 1, 660 1, 627 1, 185 991 719 
E ³·˙ 1A ³ð QM 8 752 752 1. 124 1. 845 1. 557 
hh ieee Ee 2, 380 1. 761 1, 512 1. 277 1, 
Cumberland ies e geg cook occu NN EEN NEEN 2, 776 3, 735 4, 414 4, 119 3, 696 
Cusblng-äbhamrock een ee 3, 069 2, 991 2, 940 2, 814 2, 792 
FD 8 1, 136 1. 161 1. 046 902 
A A ( sae, 3, 050 2, 489 2, 150 1, 701 1, 518 
Glenn-Sapulpa. ................ LLL eee 1, 527 1, 856 2, 245 2, 359 2, 418 
Fh a a eaaa 2, 527 2, 618 2, 515 2, 423 2, 438 
Hewitt A AS 8 3, 304 2, 382 2, 055 1, 084 1, 698 
Keokuk Lathe Hc cp he 1,012 678 560 
F EEN 1,877 1,575 1, 363 994 803 
M oore-- South E AAA A 8 351 1, 392 2, 276 
Oklahoma Ce... 26, 484 20, 338 16, 295 12, 968 10, 693 
Pauls: Te cs o 86 1, 963 , 200 4, 445 2, 971 
RE 1, 664 1, 590 1, 250 7 
Seminole district: 
DOI ace scaly 1, 900 1, 721 1, 525 1, 250 1, 169 
Carr õ³Ü1b⁴iUU ͥͤ»Aaſ ⁰ 662 555 514 4 
VF nese 3, 718 3, 253 2, 495 1, 737 1,095 
Little RIV A neut aanere ee niinen Ee 2, 333 1, 931 1,741 1, 492 1, 159 
St. Louis- Pearson 5. 687 3, 828 2, 690 1, 703 1, 
nne t y 2, 854 2, 555 2. 240 1. 1, 307 
Sholem-Alechem-Tatums-Tussy ooococccocooco... 2, 490 2. 275 2, 486 2, 208 2, 160 
South Burba nnn 8 2, 728 2. 637 2, 500 2, 370 1. 886 
III! CC ͤZV aei sre tere se 9 602 800 | 1,024 2. 457 
West Edmond A 322 7,752 28, 548 23,565 
F ⁵²³·—Ü6ꝛ.¹ ⁰¶—B——T.rr ita ao de iaa: 46, 721 41,185 40, 257 43, 824 51, 917 
Total Oklahoma U n ll. 136, 761 | 120,559 | 123,436 | 139,379 137, 228 


Includes Allen Deep only. 
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The Keyes area in eastern Cimarron County, a 1945 discovery, was 
extended in 1946 and had five wells at the end of the year. The 
producing formation is a Pennsylvanian sand at about 4,860 feet. 

Pennsylvania.—Crude production in Pennsylvania had followed a 
downward trend since 1942 but changed in 1946 as the reported out- 
put rose to 12,996,000 barrels compared with 12,515,000 in 1945—a 
gain of 481,000 barrels or about 4 percent. About 80 percent of all 
crude production in the State came from the Pennsylvania portion 
of the Bradford field. The entire Bradford field, including the part 
in New York, supplied about 52 percent of the total Pennsylvania- 
Grade crude-oil production of the Appalachian arca. 

About 75 percent of all wells drilled in Pennsylvania are connected 
with secondary-recovery operations, and some well-completion series 
include part of these secondary-recovery wells as oil wells. In ad- 
dition to the oil wells drilled as a part of these recovery projects, about 
200 oil-well completions were recorded for new pools or extensions of 
old fields in 1946. Less than 20 percent of these completions were in 
the Southwestern area compared with over 80 percent of the total in 
McKean County. In this county, the most important development- 
drilling activity was in the Coryville pool in the northeastern part of 
the county. "This pool was discovered in 1945 and in 1946 was ex- 
tended to include approximately 1,800 acres. This development 
accounted for 163 of the total oil-well completions for the year. The 
greatest drilling activity in Southwestern Pennsylvania was the de- 
velopment of the Young pool in Washington County. This pool, 
discovered in 1945, was extended to include about 390 acres by the 
end of 1946. Continued secondary-recovery activity in the Bradford 
field was indicated by the drilling of 2,503 new wells, about half of 
which were water-intake wells compared with 2,351 in 1945. 


Production of crude petroleum in Pennsylvania, 1942-46, by months 


(Thousands of barrels] 
Year Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.| Dec. | Total 
IK EE 1, 501} 1,382) 1,518! 1, 582! 1, 522 1, 560! 1, 5260 1, 508! 1, 41] 1, 502! 1,359, 1, 388 17, 779 
Ee 1. 3580 1,229 1. 419 1,348! 1. 367 1,368! 1,359! 1,330] 1, 290, 1,246] 1, 228 1, 215 15, 757 
EEN 1. 202 1,149, 1,264) 1,183) 1,292, 1,206! 1, 032] 1,367] 1, 160) 1, 1510 1, O98} 1, 014/14, 118 
FVV 1.01 919 1,096, 1,043 1. 109 1. 07 1. 0% 1,111] 904 1,089) 995] 803 12.515 
1946 1— 1,074 956 1, 066 1,120 1, 134) 1, 092 1,049) 1,132, 1,052| 1, 160) 1,056 EE 


1 Subject to revision. 


Texas.—Production in the early months of 1946 remained below the 
level of a year earlier but increased to record levels in July and was 
maintained at a high rate for the balance of the year. The 1946 
total—760,505,000 EC DEER the 1945 record by 5.8 million 
barrels. The principal gain was in West Texas (16.6 million barrels) 
where output was limited by transportation facilities rather than 
capacity to produce at efficient rates. South and North Texas dis- 
tricts increased their production over 1945 5.8 and 2.9 million barrels, 
respectively. A reduction of 9.9 million barrels was reported in 
Gulf Coast production and 7.4 million barrels in the East Texas 
district. A decline of 10.1 million barrels in production of the East 
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Production of crude petroleum in Texas, 1942-46, by districts and fields 
| [Thousands of barrels] 


District and field 1943 
Gulf Coast: 
ls. 1, 904 3, 511 3, 786 
e EA EE 1, 668 1, 682 1, 493 
AAA A te 8, 906 11, 932 10, 137 
Barbers: HII. 2, 340 2, 069 1, 853 
A AA AA 1, 222 1, 761 1, 420 
Clear Lake 1, 468 1, 872 1, 366 
A EENEG 19, 967 23, 231 20, 708 
Dickinson-Gillock............................... 2, 128 2,377 2, 138 2,077 
E AA N 2, 802 2, 910 2, 644 2, 287 
il A AA 8 1.242 1. 657 2, 692 3, 337 
Big Hidp8. sd 862 2, 516 2, 862 2, 614 
erf! Mod oe wer iain ee! 1, 009 1, 490 1, 435 1, 282 
Friendswood... lll. 11, 420 20, 930 20, 075 18, 781 
J7ͤĩͤĩõĩõĩê?t:ð˙rð A A A 1, 499 3,375 3, 233 3, 448 
E AAA A AAN 1,372 1, 330 1, 157 978 
Hastings. A NA AA 17, 964 22, 169 20, 961 19, 317 
Pl 8 3, 337 3, 338 2, 807 2, 283 
Higb ASIAING So ogo o ðXU 8 880 805 839 868 971 
ll ³¹—ꝛä ] · mm.. Ske du 1, 645 1. 472 1, 231 
ln ORMENNIDNUMM NOM 8 1, 681 1, 469 1, 340 
, e 659 1, 273 1,712 
k 8 2, 146 2, 283 2, 307 
Lovell's Lake... 1, 891 1, 765 1, 806 
%%% ⁰⁰um RA ON 1, 276 1, 581 1,315 1,014 
EEN 2, 665 3, 024 2, 824 2, 635 
LEI EEN 973 2, 409 2, 403 1, 984 
I. 1, 082 1, 198 1, 230 1, 109 
M/ A 8 4, 785 5, 517 6, 107 6, O88 
Oyster Bayol- TT 1, 222 2, 267 2, 088 2, 061 
) ZV 1, 730 2, 265 2, 324 2,177 
Raccoon Bend................-.................. 2, 646 3, 675 3, 375 2, 834 
GE ß 1, 509 1, 839 1, 918 2, 418 
Saxet-Saxet Heights. 2, 677 2, 685 2, 142 2, 498 
a A EE EEN 1, 599 1, 394 1, 355 1, 282 
FF! A A 720 746 867 1, 137 
South Houston... 1, 586 1, 865 1, 785 1, 558 
GL E ß 1, 747 6, 522 6, 330 4, 924 
A NO 1, 732 4, 080 4,016 3, 604 
DURAN O. a da dea 1,779 3, 084 2, 448 1, 721 
Thompsons——ttꝝ: 9, 993 13. 609 13. 007 13, 136 
KOENEN 3, 257 3, 781 3, 728 8, 711 
West Columbia L7 2, 041 2, 584 2, 505 2. 314 
West Ranch. 6, 762 8, 102 7, 122 7, 116 
White: Fein 8 3, 905 4, 537 4, 525 3, 849 
Withers Magnet —————::ẽ l 00077 6, 015 6. 749 7. 391 6, 847 
Other Gulf Coast ꝶ 22. 50, 030 61, 220 60, 348 60, 551 
Total Gulf Coast. 252, 969 243, 102 
East Texas: 
East Texas proper 446. 131,204 | 121, 080 
Sunn 8 2, 633 2, 456 
Chapel Hill —e noc caco ooo 774 567 
r . 12, 436 14, 843 
Long Lake ))))0¶u... 2, 042 2, 072 
New ess Dees 1. 640 1. 284 
Main!!! 88 2, 158 2, 331 
LEE 1, 716 1, 333 
Sulphur Bla nn ðꝛũææ 1, 338 1, 247 
ü 88 8. 248 8. 755 
// 8 10, 968 10, 625 
Other East Texas 3, 729 4, 904 
Total East Teras 2. LLL Less 178, 886 171, 497 
Central Texas: 
Darst redes A 3, 188 2, 595 
Ill K 1, 469 1,321 
Mode Powell EE 1, 209 1,144 
Salt Flat (Bruner)— LLL ' 672 583 
Other Central Texas. 2 6, 186 6, 802 
Total Central Texas. 
k St in SP ont 
ß KV 81. 728 29,716 
rr ce cl ee ome 48, 423 54, 245 
SSE 


Bee footnotes at end of table, i 
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Production of crude petroleum in Texas, 1942-46, by districts and flelds— Con. 


[Thousands of barrels] 
District and field 1942 1943 1944 1945 1946 ! 
West Texas 
SR E 1, 345 2, 008 7, 129 14, 383 18, 641 
Crane Uptonnꝛ-ꝛꝛ rr 9,6 11, 598 17, 028 18, 476 18, 266 
rr ³o¹¹¹ y oe ian 919 1, 187 1. 469 2, 020 3,794 
FF ò ͤðĩâ!7P1 16, 132 303 33, 635 34, 180 38, 532 
J; ͥ ³ÜVA2ſAA.. y 475 434 324 318 
Gaines-Y 02k UM. eese cese Ls. 11,530 | 15,785 | 33,785 | 32,909 30, 726 
UBI EE 8 7 12 151 1, 215 
Glasscock-Howard-M itchell..................... 7,165 7, 008 7. 332 7. 599 7,704 
x. A A . 8 9, 808 12, 288 16, 785 17, 238 17, 457 
A a 1, 931 2, 006 2. 456 3,011 
Saanen 8 7. 11. 267 23, 222 24, 119 21. 444 
2322222 T8 5, 890 5, 734 7. 153 6. 919 6. 750 
II:!!! ³ðV ooo ends 8, 690 8. 921 9, 712 13, 787 22, 410 
Other West Tea. 754 63 611 2, 231 
Total West Terasse 81, 775 99, 219 161, 005 175, 727 192, 296 
Tota) Ne TT WEE 483,097 | 594,343 | 746,699 | 754,710 760, 505 


1 Subject to revision. 

3 Included with ‘‘Other Gulf Coast” in 1942 and 1943. 

3 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 

* Joiner, Kilgore, Lathrop, and other pools in Cherokee, Gregg, Rusk, Smith, and Upshur Counties. 

3 Includes other flelds in Falls, Freestone, Limestone, and Navarro Counties. 

* Includes the fields in and between Wilbarger, Wichita, Clay, Montague, and Cooke Counties on the 
north and Runnels. Coleman, Brown, and Comanche Counties on the south. 

? Includes crude oil consumed on leases and net change in stocks held on leases for East (exclusive of East 
Texas proper) Central, North, and South Texas. 

! Carson, Gray, Hutchinson, Moore, and Wheeler Counties. 

* Includes fields in Brooks, Duval, Hidalgo, Jim Hogg, Jim Wells, La Salle, Live Oak, McMullen, Starr, 
Webb, and Zapata Counties. 

!* Includes the part of Jordan pool in Crane County. 


Texas field was partly offset by & gain of 2.4 million barrels from the 
Hawkins field. 

Oil-well completions increased to 4,720 in 1946 from 4,036 in 1945, 
with much of the gain in drilling in the East and West Texas districts. 
Exploratory completions numbered 1,591 in 1946 and resulted in 247 
oil discoveries and extensions to existing fields. Both totals are 
moderately above the 1945 experience. Gulf Coast, North Central, 
and West Texas lead other districts in the number of discoveries in 
both 1945 and 1946. 

Moderately lower production was reported in most fields of the 
Gulf Coast district, including all the leading fields except Thompsons, 
which increased only 129,000 barrels. Other fields with greater out- 
put in 1946 included Fannette, Refugio, Livingston, and Saxet. 

Oil-well completions increased from 1,013 in 1945 to 1,100 in 1946. 
The most active fields, with the number of oil wells drilled, were: 
Seeligson 76, Willamar 59, Tom O'Connor 58, Tijerina-Canales 47, 
Falls City 42, and Refugio, Bonnie View, and Agua Dulce 25 each. 
Most of the concentrated drilling was in the lower portion of the 
district, as activity declined in the Upper Gulf. 

Of 375 exploratory wells drilled, 79 discovered new oil or condensate, 
or extended old fields. Numerous new productive formations were 
opened, but discoveries of new fields were fewer than in 1945. Many 
of the discoveries produced from the Frio sand. Perhaps the most 
significant revelation of 1946 drilling was evidence that several major 
fields in Nueces, Kleberg, and Jim Wells Counties may develop into a 
single tremendous field. 
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West Texas production continued the upward trend of recent years, 
gaining 9 percent over 1945 to 192,296,000 barrels. Although the 
two leading fields—Wasson and Slaughter—produced less oil in 1946, 
material gains in other fields were numerous, the largest being from 
Keystone, TXL, and Fullerton. 

In 1946, 1,462 oil wells were completed, compared with 1,309 in 
1945. Among many active fields, the following recorded the greatest 
number of new oil wells in 1946: Keystone 126, TXL 109, Fullerton 
92, Sharon Ridge 86, Garza 81, Welsh 79, and Slaughter 69. 

Of 224 wildcat wells drilled, 49 were classified as oil discoveries. 
Nineteen new fields and many new pay sands and extensions were 
opened. Of great interest from a geological standpoint were the dis- 
covery of oil in Pennsylvanian limestone in Coke County, development 
of Ellenburger limestone production in Kent County, and production 
for the first time of oil from Mississippian limestone. Active explora- 
tion revealed in 1946 an unusual quantity of new evidence offering 

romise of development of important new reserves of oil and gas in the 
West Texas district. 

Production from the East Texas district in 1946—171,497,000 
barrels—was 7.4 million barrels less than in 1945 owing to the decline 
of 10.1 million barrels from the East Texas field, 2 5 output of 
121,080, 000 barrels was the lowest since 1931. In that year its develop- 
ment and production were increasing rapidly toward the peak of flush 
production. Hawkins field production increased 2.4 million barrels to 
a new high of 14,843,000 barrels, and the old Talco field gained 500, 000 
barrels after several years of decline. Persistent declines continued 
at Cayuga, Rodessa, and Sulphur Bluff. 

Oil-well completions increased sharply over 1945 to 385, owing 
chiefly to the completion of 145 wells at Hawkins. Oil completions in 
other active fields were: East Texas 28, Talco 23, Smithland 19, Sand 
Flat 16, Merigale 15, and Pickton 14. One oil well was drilled in the 
Carthage gas and condensate field and 120 gas wells. 

Exploration resulted in the discovery of 12 new fields—8 producing 
oil and 4 gas or condensate. The new oil fields were: North Gallatin 
(Woodbine sand) and William Wise (Woodbine) in Cherokee County, 
Norman Paul (Woodbine and Eagle Ford) in Wood County, Boynton 
(Paluxy) and Mt. Sylvan (Paluxy) in Smith County, Elysian Fields 
(Travis Peak) in Harrison County, Lassater (Travis Peak) in Marion 
County, and South Flynn (Woodbine-Eagle Ford) in Leon County. 
The gas fields were found in Rusk (two), Bowie, and Shelby Counties. 

Central Texas production declined slightly in 1946 as output of the 
principal old fields contracted. The North Texas district continued 
the expansion of recent years, increasing its output almost 6 percent 
over 1945. Drilling was more active in 1946, with the trend of explora- 
tory drilling to the west flank of the Bend Arch with deeper objectives. 
Discoveries were most numerous in Archer, Wilbarger, Jones, Young, 
Montague, and Cook Counties. Discoveries in Stephens (Caddo 
lime), Throckmorton, Haskell (Strawn), and Fisher (Canyon) Counties 
were considered important. 

Panhandle production decreased 2 million barrels in 1946 to 29,- 
716,000 barrels, coincident with a continued contraction in drilling for 
oi. New oil wells numbered 149 compared with 176 in 1945. All 
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wildcat wells, of which there were five in 1946, were dry holes, as in 1945. 
Exploratory activity in the northeastern (Anadarko Basin) section of 
the Panhandle has increased, influenced by developments in Oklahoma. 

Virginia.—Crude petroleum was first produced in Virginia in the 
summer of 1942, when two small discovery wells were completed in 
Lee County. A third producing well was drilled in 1945. These 
wells, together with all holdings of the original company, were taken 
over by & new operator in 1946, and six new test wells were drilled 
before the end of the year. All of these wells were reported to be in 
the area of the original Rose Hill field, which is a small window in the 
Cumberland overthrust block. 

Crude production amounted to 2,000 barrels in 1943, 3,000 barrels 
in 1944, 4,000 barrels in 1945, and 16,000 barrels in 1946. 

West Virginia. Crude petroleum production in 1946, amounting to 
2,929,000 barrels, was 50,000 barrels above the 1945 total but 18 
percent below that of 1942. 

According to a report of David B. Reger, Morgantown, W. Va., oil- 
well completions were 87 in 1946 compared with 80 in 1945. Only 
2 of the 33 wildcat wells were recorded as oil wells, and these were not 
important enough to add to the total oil reserves of the State. The 
most active counties and the number of new oil wells in each were: 
Calhoun 18, Ritchie 15, Wood 10, Kanawha 9, Pleasants 7, Roane 6, 
and Wirt 6. 

Since the total number of oil wells abandoned in 1946 was larger 
than the total of oil-well completions, the list of operating wells at the 
end of 1946 was smaller than at the close of 1945. 


Production of crude petroleum in West Virginia, 1942—46, by months 


[Thousands of barrels] 


Year Jan. | Feb. | Mar.] Apr. | May | June | July | Aug. | Sept.] Oct. | Nov. Dec. | Total 
1942................ 294 267 310 313 297 306 | 306 | 305 310 321 267 278 | 3,574 
A 206 261 295 285 272 298 281 278 274 278 264 267 | 3,349 
19444. 259 254] 270] 249 | 280 | 258] 224] 293 252] 264] 248] 219 | 3,070 
1 EEN 251 218 261 236 246 238 242 264 223 244 236 220 | 2,879 

EE 254 225 250 296 259 259 208 274 235 258 225 226 | 2,929 


1 Subject to revision. 


Wyoming.— Production of crude petroleum increased further in 1946 
to 38,304,000 barrels, a gain of 2.1 million barrels over 1945. The 
rincipal gains were at Elk Basin, Steamboat Butte, and Hamilton 
Dome. he last field obtained a pipeline outlet for the first time in 
1946 after many ycars of developed production. The gradual upward 
trend in Wyoming production since 1933 has been strongly influenced 
by pipe-line construction, for many of its fields have remained shut 
in for extended periods for lack of a market. Beginning in 1935, 
when the line from Casper, Wyo., to Freeman, Mo., was returned to 
oil use from natural gas, facilities for marketing crude outside of the 
State have gradually increased. Pipe lines were laid „ to 
Denver, Colo. Salt Lake City, Utah, and Billings, Mont. The 
current high demand for petroleum and its products is encouraging 
the consideration of projects for increasing the transportation f acilities 
to major market points and for improving the network of lines within 
the State to serve adequately its productive areas. 
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Oil-well completions declined from 162 in 1945 to 109 in 1946, as 
drilling in all the most active fields in 1945 declined materially. Oil 
completions in the most active fields in 1946 were: Big Muddy 8, 
Frannie 7, and Gebo and Oregon Basin 6. 

Thirteen oil discoveries were made by the 54 exploratory wells 
drilled. Of these five were new fields, four new productive zones, 
and four field extensions. Apparently the most important of the 
new fields were: River Dome in Washakie County (Embar), Dubois 
in Fremont County (Embar), and Church Buttes in Uinta Count 
(condensate and gas from Dakota). Production was opened at E 
Basin from the Madison and Dakota (gas) formation, at Black 
Mountain from the Madison, and at Bailey from Tensleep sand. 

Extensions were reported to the following fields: Beaver Creek, 
Crooks Gap, Zimmerman Butte, and Big Muddy. 


Production of crude petroleum in Wyoming, 1942-46, by fields 


[Thousands of barrels] 
a Lost 
1% | Byron- Te | Hamil- Ain 
Year Big | Gar- Cole Eu. Frannie Grass ton La Lance | Soldier- 
Muddy Creek | Basin Creek Barge | Creek | Ferris- 
land | Dome W 
ertz 
or NEE | 402 2, 163 372 156 1,013 1, 524 445 767 7,857 5, 118 
Di rr 382 2, 554 414 2,133 R4 1,313 508 655 7,082 4, 246 
Co^ MM ee 504 2, 534 514 2, 88 1, 092 993 470 585 6, 535 3, 441 
PARURE Aer | 549 3,752 503 3, 190 1, 48 1,016 957 510 5, 503 3, 135 
1946 ! | 568 3,814 499 4, 580 1, 331 1, 094 1, 346 461 4, 920 3, 183 
aa Poison Ste 
PEN Mave- | Oregon] Pilot Spider. Rock | Salt |Steam-|winkle-| Other | motat 
Springs] Basin | Butte South | Creek | Creek Butte | MAD fields 1 
>] - Casper 
EI AT TT 750 4,711 175 236 933 5,004 |. 1, 186 32, 812 
CC E JUEGA 566 5, 345° 464 262 911 4, 820 22M IL soi 1, 533 34, 253 
CTC 474 4, 388 370 229 935 4, 802 601 117 1, 887 33, 356 
IM 2s sen E) 324 4, 454 260 233 841 4, 578 1,017 228 3, 622 36, 219 
9 254 4, 164 325 274 853 4, 642 1, 888 385 3, 723 38, 304 
1 Subject to revision. 
2 Includes crude oi] consumed on leases and net change in stocks held on leases for entire State. 
WELLS 


The number of wells drilled in the United States, including oil and 
gas wells and dry holes, increased from 24,667 in 1945 to 26,991 in 
1946. This represents a 9-percent increase in 1946 compared with 
a 7-percent increase in 1945. 

Oil-well completions rose 11 percent from 14,297 in 1945 to 15,851 
in 1946, dry holes increased from 7,471 in 1945 to 8,050 in 1946, and 
the number of gas wells increased from 2,899 in 1945 to 3,090 in 1946. 
The number of oil wells completed in 1946 represented 58.7 percent 
of the total wells drilled compared with 58.0 percent in 1945. Dry 
holes constituted 29.8 percent of the total wells drilled in 1946 com- 
pared with 30.3 percent in 1945. Gas wells completed were 11.5 
percent of the total wells drilled in 1946 and 11.7 percent in 1945. 


— — a 
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Wells drilled for oil and gas in the United States, 1946-46, by months 
[Oil and Gas Journal] 


Total 
Wells Jan. | Feb. | Mar. Apr. | May Aug. | Sept. | Oct. | Nov. | Dec. 
Num- Per- 
ber | cent 
1945 . 
Ol.. 1, 235) 1,151] 1,146 1, 158] 1,389) 1,089) 1,156, 1, 33714. 297| 58.0 
Gas KO 224 211 226 292 214 262 258| 2,899| 11.7 
Dry......... 590 583 556 626 751 598 648 684 7,471| 30.3 
Total 2, 085 1, 958 1,913 2,010] 2,432) 1,901! 2. 066 2, 27924. 667 100.0 
1946 
Oll.......... 1, 375| 1, 270| 1,314 1, 442! 1,362, 1, 442! 1,324| 1, 248/15, 851| 58.7 
Gas 99 222 250 198 242 291 289 331 306 246| 3,090| 11.5 
Dry 672 559 671 735 695 764 768 728, 8,050| 29.8 
Total 2, 297 2. 027 2, 227 2, 408 2, 468) 2, 346 2, 537) 2. 3980 2, 222 26, 991 100.0 
1946—ser vice 
wells not 
included 
above)..... 184 243 197 182 106 196 189 174 189 176| 2, 237|...... 


The total number of oil wells completed in Texas rose from 4,036 
in 1945 to 4,720 in 1946. In California the number of oil wells com- 
pleted declined from 1,690 in 1945 to 1,375 in 1946. The number of 
oil wells completed in Louisiana rose from 646 in 1945 to 813 in 1946. 

The total number of producing oil wells in the United States on 
December 31, 1944, was 412,220, and the number rose to 415,750 on 
December 31, 1945. 


Wells drilled for oil and gas in the United States, 1945—46, by States and districts 
[Oil and Gas Journal] 


State and district 
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Total United States 2,899 7. 471 
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Fong 4.— Wells drilled in the United States 1941-46, by months. 
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Producing oil wells in the United States and average production per day in 1945, 
by States and districts ! 


Producing oil wells Producing oil wells 
Average Average 
State and district Approx.| produc- State and district Approx- | produc- 
imate tion per imate tion per 
number, | well per number, | well per 
Dec. 31 | day (bar- Dec. 31 | day (bar- 
rels) rels) 
Arkansas 3, 210 24.2 || New York..................-- 23, 000 0. 6 
California. ..................- 22, 220 40.9 Oe BEE 20, 500 .4 
Colorado 200 53.1 || Oklahomaaaa 52, 000 7.3 
Minois. c. ee acu 24, 8.4 || Pennsylvania 83, 100 .4 
IN i o ovem 2, 070 6.5 
Kansas 25, 500 10. 5 || Texas: 
Kentucky.................... 15, 000 1.8 Gulf Coast 14, 100 49. 3 
East Texas proper........ ( 14.7 
Louisiana: West Texas 18, 060 27.5 
Gulf Coast 3, 450 86. 4 Other districts...........- 11.3 
orthern................- 15.6 
Total Texas 104, 400 20.0 
Total Louisiana........ 7, 650 47.5 || West Virginia. ............... 16, 660 5 
Michigan 3, 550 13. 6 Ké SEU ACD PONO nen eT | 4, 120 24.7 
Mississippl.................-- 650 93.3 || Other States . 120 6.4 
E .. 22. eee 9.6 
Nebraska__.........-..-..-..- 11.1 Total United States....| 415, 750 11.3 
New Medico... 4, 450 2.5 


1 Figures for 1946 not yet available. 
3 Alabama, Florida, Missouri, Tennessee, and Virginia. 


CONSUMPTION AND DISTRIBUTION 


The total demand for crude petroleum amounted to 1,813 million 
barrels in 1946 compared with 1,792 million in 1945 and 1,472 million 
in 1941. Imported crude oil included in this demand amounted to 
4.1 percent of the total in 1945 and 4.7 percent in 1946. About 95.4 
percent of the crude oil consumed in 1946 was delivered for refining in 
the United States, and the remaining 4.6 percent represented crude 
oil exported, used for fuel, or lost. 

Runs to Stills. —Total crude runs to stills amounted to 1,730 million 
barrels in 1946—a gain of 10 million barrels compared with 1945. 
Runs of foreign crude amounted to 84 million barrels, and runs of 
domestic crude were 1,646 million. The principal increases in crude 
runs, by refinery districts, were 22 million barrels in the Louisiana 
Gulf Coast and 21 million in the Texas Gulf Coast. The major 
decreases in crude runs were almost 29 million barrels in California, 
6 million in the Arkansas-Louisiana Inland, and 6 million in the 
Texas Inland district. 

Distribution.—The total demand for domestic crude petroleum rose 
from 1,718 million barrels in 1945 to a new record of 1,728 million in 
1946—a gain of 10 million barrels. The demand was met by a crude 
production of 1,733 million barrels, of which 5 million barrels were 
added to stocks. The supply of domestic crude petroleum was sup- 
plemented by a gain in the imports of foreign crude oil from 74 
million barrels in 1945 to 86 million in 1946. Imports of refined oils 
increased from 39 million barrels in 1945 to 49 million in 1946. Total 
stocks of refined oils increased 36 million barrels during the year 
compared with withdrawals of 10 million barrels in 1945. 


MINERALS YEARBOOK, 1946 


908 


98L '* GES E 
299 ‘IST | 98% ert | 142 ‘Zot | OO ‘SST | C89 ‘OFT | 962 ZST | IZZ “EPT | 986 ‘ORT | C88 PEL | TLO ‘ORT tree eer ne €F6I WIOL 
918 ‘OFT | IST ‘ShI | 099 ‘OST "SEI | 88 GET | SSF'FFI | ZEZ ‘OST | OST ‘ORT Ir? omg uuy) OFET VIOL 
166 ‘9 999 ‘2 978 9 e p X TARS: Bee [Ur . AR Dani [930], 
618 '621 | SIG 261 | 902 ‘ET CUBA G A xk 18. nu fr "AN ee aiiud ici E de opsourop [890 L 
sre ‘ec | 002 ‘ez a Wi Seen TES E E Mel TOO 
` IT (RL f i E ES eme un 
906 L 628 'T + TAE eae E RT o ee et pus[u] guvisimo']-sesuexX1y 
288 ‘OT 8z£ ‘OT 1 ‘ 38809 JUNO BUBISTNO'T [930,], 
E | Ze Leg. Ite ica haces E dës A € "EA, EI St fone aee i. — 
e e ss orjseuio(q 
23880 JMH guerso 
EAS ER 18900) JINH $9X9 L, [920], 
r r dier Ere ei ee cs PARAR ARS, ꝗ q ꝙ ꝶ :: dE AE A EORR. res ulog 
ac al iach een Ech e OJIS9UIO(T 
248800 JING SUXO L, 
e | ek ieee [Saw | tase a erem Sab sauna vere ee 
1 y 39 moss ‘sesuvy “BUIOYU[A 
£00 “EZ I X 939 '&xyonjuo ‘SJOU vu 
ay: LESS Ter DMBS Leg Fee: E . usrqoepedd y 
Ei 0.5.0: BM nh WE xr MO. Ae ee 18907) IS8 VOL 
L66 '9 999 2 607 9 me .. ae eee HEITE: 
082 ‘SI | SIS ‘SI gtt ‘9 WEE Lett Jee an opmseuioq 


—ůdcd ò' € — — — — — —ẽ — — —äöääi. —l—äͤ—ÿ—d ᷑ ee re — — —ͤ—— — CCAA | OO ꝗꝙ kr. — Ss 


[sio11eq jo spussnou . 
SYJUOU PUB SI9113SIp Aq 9561 UI se?ejg POU eu? UI urne[orjed epnio JO SMS oi sun 


Digitized by Google 


PETROLEUM AND PETROLEUM PRODUCTS 909 


Receipts of domestic and foreign crude petroleum at United States 
refineries totaled 1,737 million barrels in 1946 compared with 1,724 
million in 1945. In 1946 receipts of foreign crude petroleum were 86 
million barrels, or 4.9 hee of the total; interstate receipts of domes- 
tic crude were 645 million, or 37.2 percent of the total; and intrastate 
receipts were 1,006 million, or 57.9 percent of the total. 


Demand for crude petroleum in the United States, 1943-46, by States of origin 
(Thousands of barrels] 


1943 1944 
dino Dall Dail 
ally ally 
Total average Total average 
Alabama..................... „„ 33 0.1 151 0. 4 382 1. 0 
Arkansas 27, 143 74.4 29, 226 79.9 29, 272 80.2 | 28,068 76.9 
California. .................-- 288,3 790.0 322, 473 881.1 329, 473 902. 7 | 810, 560 850. 9 
Colorado 2, 431 6. 7 3, 092 8. 4 4,815 13.2 11,115 30. 5 
Illinois 78, 396 214. 8 77, 307 211.2 72, 907 199. 7 75, 851 207.8 
Indiana.....................- 5,3 14. 6 5,027 13. 7 4, 955 13. 6 6, 776 18.6 
CCC 105, 715 289. 7 98. 134 268. 1 95, 609 261.9 96, 743 265.1 
Kentucky.................... 7, 21.3 9, 598 26. 2 10, 247 23.1 10, 399 28. 5 
Louisiana 121, 085 331.7 130, 819 357.4 131, 518 360. 3 | 144, 684 396. 4 
Michigan F 56.7 18, 573 50. 7 17, 210 47.2 16, 977 46. 5 
Mississlppi. .................. 19, 638 53.8 16, 261 44. 4 17,814 48. 8 23, 744 65.1 
Montana , 634 20. 9 , 862 24.2 8, 241 22.6 9, 051 24.8 
Nebraska. 613 1.7 427 1.2 316 .9 272 7 
New Mezrico.................- , 599 103. 0 40, 002 109. 5 37, 978 104.0 36, 546 100. 1 
ew Kork 5, 138 14.1 4, 726 12.9 4, 12.8 4, 860 13. 3 
lj. ocu ocu ase decade 3, 260 8.9 3, 020 8.2 2, 819 7.7 2, 751 7T. b 
Oklahom amm 130, 384 357.2 125, 533 343. 0 135, 318 370.7 | 139, 581 382. 4 
Pennsylvania................. 16,048 44.0 14. 382 39. 3 12, 487 34.2 | 12,724 84.9 
EXAM. I oo ecco domes AN 583, 113 1, 597. 6 752, 849 |2,057.0 762, 576 2, 089.3 | 757,501 ¡ 2,075.3 
West Virginia. ............... 3, 501 9.8 3, 101 8.5 2, 8.0 2, 875 7.9 
3 c wae asus kk 36, 690 100. 5 37, 901 103. 6 36, 247 99.3 | 36, 98. 6 
Ot States e lll. 48 , 55 2 101 3 121 38 


— gui ep | meee | M | eee | — | MÀ | ct 


Total United States. . . I, 500, 703 eung 1, 701, 461 |4,648.8 1, 717, 650 |4, 705.9 11,727,587 4, 733. 


— 


1 Subject to revision. 


Refinery receipts of crude petroleum in 1946, by methods of trans- 
portation, indicated that 74.3 percent of the total was delivered by 
pipe lines, compared with 79.4 percent in 1945; that 23.5 percent was 
delivered by boat, compared with 16.3 percent in 1945; and that 
2.2 percent was delivered by tank car and truck, compared with 4.3 
percent in 1945. The relative decline in pipe-line and tank-car move- 
ments and the increase in boat deliveries reflect the elimination of 
abnormal wartime movements and the resumption of the tanker 
movements from Gulf to East Coast ports. 

The principal changes in the market demand for crude petroleum 
by States of origin (computed from production and changes in crude 
stocks by origin) in 1946 compared with 1945 were gains of 13 million 
barrels for Louisiana, 6 million for Colorado, 6 million for Mississippi, 
4 million for Oklahoma, and 3 million for Illinois. Principal decreases 
were 19 million barrels for California and 5 million for Texas. Four- 
teen States had a market demand for crude exceeding 10 million 
barrels and contributed over 98 percent of the total demand for 
domestic crude. | 
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Receipts of crude petroleum at refineries in the United States, 1942-48, by methods 
of transportation 


(Millions of barrels] 
Method of transportation 1942 1943 1944 1945 1946 1 
By boat: 
Intrast ats 45.2 54.4 63. 2 96. 7 
Autres A E A 74.3 35. 2 567.1 113.3 226. 2 
gönn 12.2 13. 8 44. 8 86.1 
Total by boat....................... 131.7 103. 4 165.1 281.7 409. 0 
- E—————! PÓ——M——ÓMÓÓM1 a MMÓMÓMÓÓÓÀ — — — 
By pipe lines: 
d 1 EE e 731.2 788. 8 909. 6 913. 6 888. 9 
Interstate 330. 5 390. 1 480. 8 454. 3 401.4 
Total by pipe lines 1, 061. 7 1. 178. 9 1. 390. 4 1, 367.9 1, 200.3 
By tank car and truck: 
Intrast ate 18. 0 15. 7 16. 5 15.2 20.1 
Hüterstnta. AA Ee 116.3 138. 2 06. 5 59.1 17.8 
Total by tank car and truck......... 134. 3 153.9 113.0 74.3 37.9 
— rrr t| rr n . — — | M M M d 
Grand total............-.----------- 1, 327.7 1, 436. 2 | 1, 668. 5 1, 723.9 1, 737.2 
1 Subject to revision. 


The total demand for Texas crude oil declined from 763 million 
barrels in 1945 to 758 million in 1946. The record production dur- 
ing the year amounted to 761 million barrels—a gain of 6 million com- 
pared with 1946; however, 3 million barrels were added to crude 
stocks of Texas origin compared with withdrawals of 8 million barrels 
in 1945. The relative contribution of Texas to the national demand 
for domestic crude oil declined from 44.4 percent in 1945 to 43.8 per- 
cent in 1946. About 58 percent of the deliveries of Texas crude oil 
to refineries went to plants located within the State, and 43 percent 
was delivered to refineries in other States. About 168 million barrels 
were delivered to refineries in the East Coast district in 1946—repre- 
senting 60 percent of the total receipts of foreign and domestic crude 
in that district. The largest shipments to other refinery districts 
were 93 million barrels to the Indiana-Illinois district, 36 million to 
the Louisiana Gulf, and 21 million to the Oklahoma-Kansas district. 

California ranked second as a source of crude oil supply in the United 
States—supplying 18.0 percent of the total demand: for domestic 
crude oil in 1946 compared with 19.2 percent in 1945. Production 
was 11 million barrels less than in 1945, and almost 5 million barrels 
were added to stocks compared with a withdrawal of 3 million barrels 
in 1945. Total demand in 1946 amounted to almost 311 million bar- 
rels, of which about 284 million barrels were run to stills by refineries 
within the State, 5 million were exported, and 22 million barrels 
represented crude used direct for fuel plus losses. 

uisiana was the third largest source of crude-oil supply in 1946. 
The demand for Louisiana crude oil has continued to increase in re- 
cent years and gained 13 million barrels in 1946. The percentage of 
the total demand for domestic crude rose from 7.7 in 1945 to 8.4 in 
1946. Demand in 1946 amounted to almost 145 million barrels and 
included a reduction in stocks of over 1 million barrels. Over half of 
the total went to refineries within the State. The principal deliveries 
quae the State went to the Texas Gulf and East Coast refinery 

ricts. 
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Oklahoma ranked fourth as a source of domestic crude oil in 1946. 
Production declined about 5 million barrels but was supplemented by 
5 million barrels withdrawn from storage compared with an addition 
of 4 million barrels to stocks in 1945. Total demand in 1946 amounted 
to 140 million barrels, of which 55 million were delivered to refineries 
within the State. The largest outside markets were in Illinois, Ohio, 
and Indiana. 

The demand for Kansas crude oil has declined from 106 million bar- 
rels in 1943 to about 97 million barrels in 1946, but current production 
shows an upward trend. In 1946, about 44 million barrels of Kansas 
crude oil were delivered to refineries within the State. The principal 
outside markets are in Indiana, Illinois, and Oklahoma. 


STOCKS 


The stocks of all oils amounted to 507.1 million barrels on Decem- 
ber 31, 1946. The increase of 43.5 million barrels during the year 
included a gain of 6.9 mulion barrels in total crude stocks and of 36.6 
million barrels in stocks of other oils. 

Stocks of refined products amounted to 271.9 million barrels on 
December 31—about 22 million barrels less than on December 31, 
1941. The principal gains during 1946 were 23.8 million barrels in 
stocks of distillate fuel oil, 9.9 million barrels in stocks of residual 
fuel oil, and 6.7 million barrels in stocks of kerosine. Stocks of 
finished gasoline, including aviation-gasoline stocks, declined 4.8 
million barrels. 


Stocks of crude petroleum, natural gasoline, and refined products in the United 
States at end of year, 1 8 


[Thousands of barrels] 
Product 1942 1943 194 1945 1946 ! 

Crude petroleum (refinable): 
At refineries- ------------------------- 43,620 47,719 (. 48.377 50,276 53,113 
Pipe line and tank farm 177,904 | — 181,422 | 158,181 | 163,057 | — 156,238 
Producers- een 13,365 ( 312.501 14. 10s — 14,520 15,122 
Total rennable 234,880 ( 242 132 | 0220003 |] 218763 | — 224.473 
California heavy crude 10,865 [ 7,272 6,107 4, 496 5, 703 
Total crude petroleum 245,754 | . 240, 404 226.770 228,250 | 230,176 
Natural gasoline.............-------------- 4, 632 4, 541 ( ein 4,322 4, 081 
Refined products 2 247, 554 229, 362 245,868 | 235,998 271, 937 
Grand total 497,940 ( . 483.37 477,080 | 463,679 | — 507,004 


! Final fi . 
3 New basis comparable with succeeding years. 
3 Includes equivalents for wax, coke, and asphalt in barrels. 


Stocks of refined products were increased in 1946 to replace de- 
pleted stocks during the war period and to service increased civilian 
demand. The large addition to distillate fuel-oil stocks was directly 
related to the rising civilian demand with termination of rationing in 
1945 and the rapid increase in the number of heating-oil installations. 
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The increase in residual fuel-oil stocks reflected the rapid shift from 
military to civilian use, and the gain in kerosine stocks was due to 
the expansion of heating- and range-oil demand. The decline in 
finished-gasoline stocks was related to the decline in total aviation- 
gasoline demand and the liquidation of stocks in military custody not 
included in the stocks reported to the Bureau of Mines. 


PRICES AND VALUE 


Complete data on crude-oil values in 1946 are not yet available, but 
the preliminary estimate of the value of all crude produced in 1946 is 
$1.41 per barrel compared with $1.22 in 1945. These averages repre- 
sent the value of crude at the well and include subsidy payments under 
the stripper-well compensatory adjustment program. 

The first change in posted crude prices came on April 1, when the Office 
of Price Administration permitted an increase of 10 cents per barrel. 
This increase was Pe | throughout all producing areas and did not 
affect stripper-well subsidy payments. The second increase came 
near the end of July. In California the increases varied from 10 to 30 
cents per barrel, depending on the gravity of the crude—the high- 
gravity crude receiving the greater increase. In the other crude-pro- 
ducing areas, the price rise amounted to 25 cents per barrel, and the 
effective dates varied from July 25 to August 1. The posted prices 
for Pennsylvania-Grade crude advanced again in the first week of 
September. The amount of the increase varied by areas: 6 cents per 
barrel for Bradford crude, 20 cents for Southwest Pennsylvania crude, 
and 26 cents for Southeast Ohio and West Virginia crude. Posted 
crude prices advanced again about the middle of November in all 

roducing areas except California and the Pennsylvania-Grade region. 

his increase amounted to 10 cents per barrel and was followed on 
December 1 by an advance of 14 cents per barrel in the postings for 
Pennsylvania Grade. 

Effective with the increase of 25 cents per barrel in the last week of 
July, the rate of payment under the stripper-well subsidy plan was 
reduced by an amount equal to the increase in posted price. After 
this increase, all payments of 25 cents per barrel or less were eliminated, 
and the rate of 35 cents per barrel was reduced to 10 cents. As almost 
all of the Pennsylvania-Grade crude was included in the plan at a rate 
of 75 cents per barrel, the increases in the posted prices after the 
middle of the year did not represent actual gains for the producers of 
crude in this area. However, the total of all subsidy payments for 
crude production in 1946 amounted to less than 2 percent of the value 
of all crude, and the reduction of payments in the last 5 months did not 
affect the average value for the year by more than 1 cent per barrel. 


793065—48———69 
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FIGURE 5.— Posted d price. of selected grades of crude je pétrole in the United States 1937-46, 9 57 months. 


Value of crude petroleum at wells in the United States, 1944-45, by States ! 


1944 1945 


State Total Average Total Average 
(thousands per (thousands per 
of dollars) barrel of dollars) barrel 


— — —— —— —äA4w4?mͤ ne | RE 


/ ³ĩ·à˙uAu ain 30, 890 31. 05 30, 720 $1. 07 
Gers 330, 800 1. 06 347, 330 1. 06 
Bee Le e EE 3, 530 1. 15 5, 780 1.15 
Ihk 8 107, 370 1. 39 105. 130 1. 40 
C O ͤ ⁰ydy y AR 7, 1. 38 6. 8 1. 42 
Kansas õ ˙*˙Üꝛ⁰w¹äꝶ̃⁰ tus Sea aa ⁊ umd hw. ² o E EE 120. 290 1. 22 119, 520 1. 24 
Kentücky- o oseresieeetua ubita duda aeae 8 13, 640 1, 42 15, 260 1. 48 
Louisiana: 
Gf 129, 500 1. 23 132, 850 1. 24 
Note EEN 29, 100 1. 21 28, 410 1. 20 
Total Loulslsang 0000 00aŅaenaeManMMnMMIMMnMMM 158, 600 1. 22 161, 260 1. 23 
e ß A eua RE me 26, 410 1. 43 25, 010 1. 45 
I))!!! 16, 730 1. 02 19, 240 1. 01 
/ ũͤͥĩ tals tue ⁰yk LE EAE Dir 10, 700 1, 24 10, 810 1. 23 
A EES 460 1.10 370 1. 21 
New Mees, aia 39, 600 1.00 37,610 1. 01 
NOW TEE 15, 640 3. 33 17, 470 3. 76 
%%% Ee eda m SI P , 900 2. 23 7, 240 2. 56 
Oklahomi eege eebe Ala E 153, 200 1. 23 177, 050 1.27 
Fenn nis ieee ca 46, 400 3. 29 , 680 3. 73 
Texas: ER E 
CHINE CORSI ß 341, 590 1.31 331, 380 1.31 
East Texas proper... noo 168, 990 L 25 164, 000 1. 25 
WSI das 160, 210 1.00 175, 730 1.00 
OUNCE eeben 231, 870 1. 22 , 300 1. 25 
Total Texas E 902, 660 1.21 914, 410 1. 21 
Weit rss vances 8, 910 2. 90 9, 620 3. 34 
Ke 33, 290 1. 00 36, 610 1.01 
Ger ⅛ 110 . 98 240 . 90 
Total OPEP 2, 032, 960 | 1.21 | 2,094, 250 | 1. 22 


1 Figures for 1946 not yet available. 
* Alabama, Florida, Missouri, Tennessee, and Virginia. 
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Posted price per barrel of petroleum at wells in the United States in 1946, by 
grades, with dates of change 


Pennsylvania Grade Oklahoma-Kansas * 
In South- Grade in w. 
outh-| Grade in estern 
Date prod 5 west i Buckeye Rod AAT ane! 
an e- | Pennsyl- 'Line| tuc 
gany dis- | vania Es. 2 34°-34. 9° | 3636, 9° 
tricts ! pipe 
lines 3 
January II. $3. 00 $2. 65 $1.31 $1. 37 $1. 44 $1. 13 $1.17 
April 1... 3. 10 2. 75 ]. 41 1.47 1. 54 ]. 23 1.27 
July. MO ⁵ A AN WEE EE 1. 72 1.79 1. 48 1. 52 
August ! 3. 35 3. 00 IJ; eb ewe sees ⁵ ⁵ EEN 
September 1......... 3. 41 DAN EE AA AO 88 EEN 
November 15 1. 76 1. 82 1.89 1. 58 1. 62 
December 1......... 3. 55 // O PA A A Ge 
Panhandle Gulf Coast 
Texas (Car- Le South 
son, Gray, | West Count Texas, 
Date Hutchin- | Texas, IN. Mez'| Duval-| East Louisi- 
' son, and 30°- 309 7 Miran- | Texas! O onroe,| Texas | Texas u 
Wheeler |30.9°? | sé ger | do, 22°- Ter“ 055 - | a 
Counties), 22, 99 1 ex. | 30.9° 8 | 20.99! $3 
359-35. 9° 7 30. 9° 
January 1. 
Drill! 
JUI EEN 


Cree 
D L en 36°- , W ? Ww . 
di 359^* | Ark. | 36" | 40" and | Conlinga| Kettle- | Midway- 1 
= Qo , 
36.9% n | above? |327-32.9" 37-37. 9 | 199-19, ge | 249-24, 99 
January 1........... $1.12 $0. 98 $1.17 $1. 25 $1. 09 $1. 29 $0. 98 $1. 06 
API! 1. 22 1. 08 1. 27 1.35 1.19 1. 39 1. 08 1. 16 
July 23. 1. 52 1. 28 1. 52 hh Seem tees d 
!!!!!! 8 1. 48 1. 69 1. 18 1. 42 
November 18 1. 62 1. 38 1. 62 j AE O PA 


! The Tide Water Associated Oil Co. 
2The South Penn Oil Co. 

3 Sohio Corp. 

¢ The Ohio Oil Co, 

t! The Pure Oil Co. 

$ Standard Oil Co. (Indiana). 


F Humble OU & Refining Co. 

8 The Texas Co. 

* Standard Oil Co. of New Jersey. 
10 Arkansas Fuel Oil Co. 

11 Stanolind Oil & Gas Co. 

13 Standard Oil Co. of California. 


REFINED PRODUCTS 
GENERAL REVIEW 


The demand for refined products in 1946 reflects & continuation of 
the shift from wartime operations to a postwar demand pattern. 
Wartime demand was marked by restricted civilian consumption and 
by military purchases and lend-lease exports. Since most of the 
military purchases and all of the lend-lease exports were lifted from 
ports on the east coast, Gulf coast, or California, the major wartime 
supply and transportation problems were related to the demands in 
these areas. The end of the war brought a rapid decline in military 
purchases and in lend-lease exports. Removal of most of the wartime 
controls was followed by a substantial increase in civilian consump- 
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tion. This shift from military and export demand to civilian demand 
created the first important postwar distribution problem—that of 
supplying areas of high civilian demand. The Gulf Coast area, with 
a surplus of. both crude and refined products, could ship by tanker to 
the high-demand area on the east coast, and production in California 
could meet the needs of the west coast area; but no large surplus 
shipping capacity was available for the movement of crude and prod- 
ucts into the North Central States. By the end of 1946, additional 
pipe lines were under construction, but a shortage of transportation 
into this area was indicated for 1947. 

The small decline in total demand for all oils from 1,956 million 
barrels in 1945 to 1,942 million in 1946 was due to the sharp drop in 
exports of refined products. These exports decreased from 150 million 
barrels in 1945 to 110 million barrels in 1946—a 27-percent decline. 
Domestic demand for all oils (including military purchases of domestic- 
origin products and imports into continental United States for military 
consumption) rose from 1,773 million barrels in 1945 to 1,791 million 
barrels in 1946. The increases in civilian consumption compensated 
for the drop in military purchases and produced a net gain of 18 million 
barrels in domestic demand. Most of the military requirements for 
aviation gasoline in 1946 were supplied from surplus stocks in mili 
custody at the end of the war. Since the stocks reported to the Bureau 


Runs to stills and production at refineries in the United States of the various refined 
petroleum products, 1942-46 


(Thousands of barrels, except as otherwise indicated] 


Product 1942 1943 1944 1945 1946 ! 
Input: 

Crude petroleum: 
Domestle..-.. ß exerc sac 1, 319, 507 | 1,417, 559 | 1,622, 514 | 1,645, 862 | 1,645, 845 
EE 14, 596 12, 179 43, 170 73, 672 84. 352 
Total crude petroleum................. 1, 334, 103 | 1, 429, 738 | 1, 665, 684 | 1,719, 534 | 1,730, 197 
Natural gasoline............................. 56, 595 61,198 67, 207 70, 324 62, 961 
Total input... aoo cocer e sess 1,390, 698 | 1,490, 936 | 1, 732, 891 | 1, 789, 858 | 1, 793, 058 

Output 

f E 586, 971 592, 425 72,718 774, 450 748, 411 
Kerosine. EEN 67, 474 72, 270 78, 344 81, 024 104, 385 
Distillate fuel otl. ` 196, 714 211, 516 239, 152 249, 224 287, R96 
Residual fuel ol. 358, 901 417, 306 461, 455 469, 492 431, 364 
Lubricating oll. 38, 626 38, 679 41, 106 41, 867 45, 645 
Pini E E 2, 502 2, 007 : 2, 921 3, 003 
e cr MMOL ] my y 6, 692 6, 942 9, 017 10, 115 10, 621 
Asphalt Boeri ]]... 8 34, 631 37, 162 38. 479 39, 196 44, 911 
E AA A 8 78, 924 88. 755 102, 239 103, 458 88, 136 
y AAA A thousands of pounds..| 700.560 755, 160 807, 240 817, 880 840, 840 
CoKko ee thousands of short tons. 1,338. 4 1, 388. 4 1, 803. 4 2, 023. 0 2, 124. 2 
..... 88 do 6. 206. 5 6. 756. 7 6, 996. 1 7, 126.6 8, 165. 6 
Still gas millions of cubic feet. | 284,126 312, 318 368, 061 372, 449 317, 290 
Road OF eT 8, 039 2, 205 1, 556 2, 686 175 
Other finished products. .................... 8,117 9, 660 18, 436 19, 080 22 539 
Crudo gasoline (net) 1, 669 1, 009 1,745 3 4, 892 3108 
Other unfinished oils (net 33,353 2, 507 2, 584 15,727 31,615 
sls ei ee ss 4, 791 9, 623 13, 177 6, 954 1,695 
Total output. e 1,390,698 | 1, 490, 936 | 1, 732, 891 | 1,789,858 | 1, 793, 088 


! Bubject to revision. 
2 Conversion factors: 280 pounds of wax to the barrel, 5.0 barrels of coke to the short ton, 5.5 barrels of 
aspbalt to the short ton, 3,600 cubic feet of still gas to the burrcl. 
Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced. 


PETROLEUM AND PETROLEUM PRODUCTS 925 


of Mines do not include any products in military custody, the military 
requirements supplied by liquidation of military stocks were not part 
of the indicated demand for 1946. The domestic demand for 1946 
would have been higher if all military requirements had been supplied 
from current production. The domestic demand for motor fuel in 
1946 increased 38.5 million barrels, the demand for kerosine gained 
13.6 million, distillate demand rose 16.9 million, and the domestic 
demand for residual fuel declined 46.3 million. 


Salient statistics of the major Rer 3 products in the United States, 


[Thousands of barrels, except as otherwise indicated] 


Product 1942 1943 1944 1945 1946 ! 

Motor fuel: 

Producto: unid sida 608, 900 608, 180 739, 340 798, 194 776, 054 

Imports A ͤ⁰yd y tas oad 115 5, 736 3, 148 1, 

I ete A CMS 35, 097 0 7 Hn 537 88, 059 45, 389 
69, 505 874 

Stocks, end of Veri . 75. 404 ( 68.405 | 275,073 |) 93682] 89,615 

Domestic demand..............................- 589,110 | 568,238 | 632.482 | 696, 333 734, 833 

Kerosine: 

Production A oe ee eee 67, 474 72, 270 78, 344 81, 024 104, 385 
oh AA e a 418 375 147. AAA A 
TOONS ee 2, 576 4,752 4, 888 6, 180 8, 559 
Stocks, end of ear 10, 064 9, 359 11,150 10, 421 17, 081 
Domestic demand.............................-- 69, 767 68, 598 71,812 15, 573 89.166 

Distillate fuel oil: 

FPröduet io. 196. 714 211. 516 239, 152 249. 224 287, 896 
"Transfers... es oe ee hs ged ord cos Seon 2, 496 3. 070 3, 242 3, 047 3, 123 
TH POMS oso se cS ec 15, 269 7, 022 4,754 5,141 
COGS ois ß ß ee 21, 575 24, 957 43, 401 33, 496 , 

Stocks, end of ea 44, 940 41, 728 38, 333 35. 778 59, 620 
Domestic demand........................-..--.- 185, 661 208,110 | 209,320 | 226, 084 242, 965 

Residual fuel oil: 

Product ion 358,001 | 417,306 | 461,455 | 469. 492 431, 364 
Transen 8 19, 283 24, 087 28, 515 20. 727 23, 142 
ImDOFS EE 18, 432 27,210 36, 485 31, 648 42, 067 
FOX DOr steed ots 8 12, 095 14, 894 12, 536 11, 669 9, 486 
Stocks. end of eau 61, 783 48. 484 50, 383 37, 158 47, 004 
Domestic demand..........................-.... 405, 697 467. 008 512. 020 523, 423 477,151 

SSS. A FE aE — ——— 

Lubricating oll: 

Production... is 38, 626 38, 679 41, 106 41, 867 45, 645 
DM DOP d EE, h AAA EE, DE PN 88 
E EE 8, 272 8, 863 8, 709 6, 575 11, 058 
Stocks, end of yea 9, 424 7,781 7, 815 7,773 7, 564 
Domestic demand. .................-............ 29, 057 31, 459 32, 363 35, 334 34, 884 
Wax (thousands of pounds): 
Aus ET STE 700, 560 755, 160 807, 240 817, 880 840, 840 
(tele WEE 9, 749 1099 ee 1, 798 13 
¡o A A A 153, 519 172, 799 162, 236 158, 526 200, 836 
Stocks, end of genre 85, 400 82, 040 93. 800 82, 040 86, 240 
Domestic demand............................... 546,204 | 585.830 | 633,244 | 672,912 635, 
ZOnE | === OO — LA 

Coke (thousands of short tons): 

Hie eg EE A S ET ³Ä 8 1,338.4 | 1,388.4 | 1,803.4 | 2,023.0 2, 124.2 
Exports: A AN 325. 3 314.0 209.0 209. 2 386. 2 
Stocks. end of yea kk 233.8 258.2 187.2 158. 2 90.0 
Domestic demand... e d «öͤõ 1,007.3 | 1, 050. 0 1,665.4 1. 842. 8 1, 806. 2 

p —— —— — A 
halt (thousands of short tons): 

A 2222 ⁰⁰yy ROMERO T 6,206.5 | 6,756.7 | 6,996.1 7, 128. 6 8, 165.6 
Importe... uos see EE 121.2 113.0 126. 4 147.1 125.7 
Exports- o 2 2 O E 113.8 98. 9 127.1 234. 4 372.8 
Stocks, end of year 411.0 563.3 626. 2 692. 7 8 
Domestic demand....................---.-------- 6,496.9 | 6,618.5 | 6,932.5 | 6,972.8 7, 909. 


See footnotes at end of table. 
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Salient statistics of the major refined petroleum products in the United States, 


1942—46— Continued 
Product 1942 1943 1944 1945 1946 ! 

Road oll: 

Produet ion 8, 039 2, 295 1. 556 2, 686 6,175 

Stocks, end of yea kk 348 193 189 370 606 

Domestic demand............................... 8, 484 2, 450 1, 560 2, 505 5, 939 
Other finished products: 

Production 8, 117 9. 660 18. 436 19, 080 22, 539 

Transiers of L. P. O. from natural gasoline...... 7,195 11, 559 16, 796 19, 978 25, 458 

FX OOPS A ee iE 657 841 803 1, 105 1,912 

Stocks, end of eau 597 734 965 1, 061 1,120 

Domestic demand. 14, 547 20, 271 34, 108 37,857 46, 026 
Unfinished gaso 

Run det 8 3 1, 669 3 1,009 31,745 4, 892 108 

7... 9,354 (14.403 ) 13, 8.36 — 8.208 

Other unfinished oils: 

Rerun (net 3, 353 3 2, 597 3 2, 584 5, 727 1,615 

Transfers ol cycle products...................... (4) 1, 574 1, 821 848 1, 261 

es WEEN 366 366 9 258 $78 

Stocks, end of year 36, 537 41, 074 45, 488 40, 867 41, 491 
Shortage. ...... cicer cen nere rer recen sil si 4,791 | 9,623| 13, m 6, 954 1, 695 


1 Subject to revision. 

2 New basis, to compare with following year. 

3 Negative quantity; represents net excess of unfinished produced over unfinished rerun. 
Figure not available. 


Imports of refined products increased 9.7 million barrels in 1946. 
The major changes included an increase of 10.4 million barrels in 
imports of residual fuel, a small gain in distillate fuel, and a decrease 
of 1.8 million barrels in imports of motor fuel. 

Crude runs to stills increased from 1,720 million barrels in 1945 to 
1,730 million in 1946—a gain of 10 million barrels and a new record 
for total crude runs. 

The changes in refinery yields from crude in 1946 reflect both a shift 
in product demand and an adjustment in product stock levels to 
match the postwar demand pattern. The decline in the export 
demand for motor fuel and the relatively high position of gasoline 
stocks at the end of 1945 resulted in & decline in the percentage yield 


FIGURE 6.—Y lelds of principal products from crude oil run to stills in the United States 1937-46, by months. 
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of gasoline from 40.9 in 1945 to 39.6 in 1946. The very marked 
increase in the use of distillate fuels for heating and for Diesel engines, 
together with a stock program in 1946 to meet the needs of the 1946-47 
heating season, required a change in the yield of distillate from 14.5 
percent in 1945 to 16.6 percent in 1946. Both domestic and export 
demands for kerosine increased in 1946, and the percentage yield rose 
from 4.7 to 6.0. The postwar decline in the demand for residual fuel 
is reflected in the drop in the yield of this product from 27.3 percent 
in 1945 to 24.9 percent in 1946. 


Percentage yields of refined petroleum products in the United States, 1937—46 


(Computed on total crude runs to stills] 


Product 1937 | 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1044 1946 ! 
Finished product: 
Gasoline: 
Cracked i e oclo vos eue 22.6 | 23.2 | 23.9 | 22.7 | 24.4 | 22.3 | 22.0 | 23.2 | 23.3 22. 5 
Straight run.................... 21.3 | 21.1 | 21.1 | 20.4 | 19.8 | 17.5 | 15.1 | 16.2] 17.6 17.1 
Total gasoline. ............... 43.9 | 44.31 45.0 | 43.1 | 44.21398 | 37.1 | 39.4 | 40.9 | 30.6 
Keroslne eee 5.5 5.5 5.5 5.7 5.2 5.1 5.0 4.7 4.7 6.0 
Distillate fuel oil... 12.4 | 13.0 | 13.1 | 14.2 | 13.4 | 147 | 14.8 | 14.4 | 14.5 16.6 
Residual fuel oil. 26.4 | 25.3 | 24.7 | 24.4 | 24.3 | 26.9 | 29.2 | 27.7 | 27.3 24.9 
Lubricating oil. 3.0 2.6 2.8 2.8 2.8 2.9 2.7 2.5 2.4 2.7 
EI EE 2 . 1 . 1 .1 T .2 .2 .2 .2 .2 
CORO ³˙iꝛ² bu see seer .6 7 4 .8 .6 .5 .5 .5 .8 .8 
Asphalt Lal 21] 221 23] 26] 26| 2.6] 23] 23 2.6 
GT Ol ss. aros ee .7 .6 .6 .6 .6 .6 .2 .1 .2 .4 
A A ooo EE 5.4 5.7 5.5 5.5 5.9 5.9 6.1 6.1 6.0 5.1 
CHE, ag .2 .2 .2 .3 .4 .8 7 1. 1 1.1 1.3 
Unfinished products: 
Gasoline...............2........... (3 3) 5.11 (23) 1 .1 .11l (3 .1 13| (238) 
A - eens 8.7 LA 19 3.3 82; 3.3 2 .1 13 21 
Shorta gem . 8 .4 5 .6| *1 .4 .7 .8 .4 .1 
100. 0 (100. 0 {100.0 |100.0 100. 0 1100. 0 100. 0 |100. 0 100. 0 | 100.0 


! Subject to revision. 

3 Less than 0.1 percent. 

3 Negative percentage; represents excess percentage rerun over percentage produced. 
‘Negative quantity (overage). 


Stocks of refined oils at the end of 1946 amounted to 272 million 
barrels compared with 236 million on December 31, 1945. The 
principal changes in 1946 were an increase of 24 million barrels in the 
stocks of distillate, a gain of 10 million in residual stocks, an increase 
of 7 million in kerosine stocks, and a reduction of 5 million in the 
stocks of finished gasoline. Stocks may be expressed in terms of 
days’ supply by a ratio of stocks to daily average demand for the 
succeeding month. The stocks of distillate at the end of 1941 repre- 
sented 59 days’ supply compared with a 35-day supply on hand at 
the end of 1945 and a 51-day supply on December 31, 1946. Stocks 
of residual fuel at the end of 1941 represented 66 days’ supply; but 
because of the heavy wartime liquidation, particularly in California, 
the inventories of this product at the end of 1945 had declined to a 
25-day supply. Residual stocks increased in 1946, and at the end of 
the year the inventories represented 30 days’ supply. 
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Price increases of representative refined products in 1946 reflected 
the increases in crude-oil prices and the removal of price controls. 
Most of the major price adjustments came in the latter half of the 
year. The price of Regular Grade gasoline at Oklahoma refineries 
declined in the first quarter and increased in each of the remaining 
months of the year with the largest increase in August. The average 
price for December was 7.25 cents per gallon compared with 5.81 
cents per gallon for December 1945. The tank-wagon price of kero- 
sine at Chicago increased in January, July, and November. The 
price in December was 12.20 cents per gallon compared with 10.60 
cents per gallon in December 1945. The average price of a selected 
bright stock at Oklahoma refineries remained at 22.75 cents per gallon 
for the first half of 1946, but increases in the latter half resulted in an 
average December price of 28.75 cents per gallon. The price of Bun- 
ker “C” oil at New York had dropped in the last quarter of 1945 to 
end the year at $1.51 per barrel. This price continued through 
January and February 1946. After small gains in March and April, 
the price did not change until July. The average for August was 
$1.97 per barrel, but this was followed by a slight decline in September 
to$1.92. The price remained at this level for the last 4 months of 1946. 


FIGURE 7.— Prices of Bunker “C” oll at New York, bright stock at Oklahoma refineries, tank-wagon prices 
of kerosine at Chicago, and Regular Grade gasoline at refineries in Oklahoma, 1937-46, by months. 
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Petroleum refinery capacity in the United States, January 1, 1942-47 


Number of refineries Capacity (barrels per day) 


AVIATION GASOLINE 


Aviation gasoline is discussed separately because of special interest 

in this type of fuel, but all aviation-gasoline statistics are included in 
the statistics of total motor fuel and gasoline. 
. The total demand for aviation-grade gasoline in 1946 amounted to 
15,199,000 barrels or only 10 percent of the demand in 1945 and 8 
percent of the wartime peak demand in 1944. In addition to the 
decline of 136 million barrels in demand, there was a marked change 
in the demand for aviation gasoline by grades. The total demand for 
100-octane gasoline in 1946 was only 4.6 percent of the 1945 demand 
for this grade, while the demand for other finished aviation grades 
was 48 percent of the 1945 demand for comparable grades. 

The daily production of all grades of aviation gasoline dropped from 
537,000 barrels in 1944 to 418,000 barrels in 1945 and to 70,000 bar- 
rels in 1946. This represents a production decrease of 83 percent in 
1946 over 1945, compared with a drop of 90 percent in total demand. 
The variations in the mato declines in production and in total 
demand are accounted for chiefly by the quantities of unfinished 

ades transferred to other products. This transfer item of 10,932,000 

arrels was slightly smaller than the 1945 transfers of 11,162,000 
barrels, but 1t represents 43 percent of the total production in 1946 
compared with 7 percent of the 1945 production. When the war 
ended, the daily average aviation-gasoline production capacity in the 
United States amounted to about 600,000 barrels, compared with a 
postwar demand of less than 50,000 barrels. With this excess capacity 
available and confronted with a shortage of lead for the production 
of antiknock compounds, some refiners continued to produce aviation 
components and used the material in their automotive gasolines. 
A large part of the remaining capacity to produce aviation grades 
has been incorporated as parts of refineries producing automotive 
gasoline and other products. 

Ce of all grades of aviation gasoline in 1946 totaled 6,299 
barrels daily compared with a daily average of 93,471 barrels in 1945 
and 156,148 barrels in 1944. The 1946 average was about the same 
as the average for the postwar portion of 1945 and about one-third of 
the export demand in 1941. 
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Domestic demand (including military purchases in continental 
United States) dropped from 117 million barrels in 1945 to 13 million 
in 1946. Since most of the military requirements in 1946 were sup- 
plied from inventories in the custody of the armed forces, the 13- 
million-barrel demand, for the most part, represented purchases for 
use in commercial and private planes. However, this may not rep- 
resent the entire fuel demand for private and commercial aircraft, 
since it is believed that some of the smaller planes are using auto- 
motive types of gasoline. If most of the military stocks are depleted 
by the middle of 1947, statistics for the latter half of the year should 
furnish a good indication of the normal current demand for aviation 
grades of gasoline. | 


MOTOR FUEL 


The total demand for motor fuel in 1946 declined only 4 million 
barrels from the 1945 wartime peak despite & very sharp postwar drop 
in exports. This 1946 demand for 780,222,000 barrels of motor fuel 
was 47 million barrels greater than the 1944 demand and almost 86 
million barrels above the prewar high in 1941. Since the aviation- 

ade portion of total motor-fuel demand dropped almost 136 million 

arrels from 1945 to 1946, the indicated increase for grades other 

than aviation was about 132 million barrels. "This increase in civilian 
consump aon offset the declines in export demand and in military 
iftings. 
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FIGURE 8.—Trends of production, domestic demand, exports, imports, and stocks of motor fuel in the 
United States, 1918-46. 
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Salient statistics of motor fuel in the United States in 1945, by months 
(Thousands of barrels] 


January |February| March July 
Production 
Refinery line: 
Cracked..................... 34, 262 696 
8t ht-run................- 24, 267 28, 457 
Natu line, eto 9, 664 9, 578 
. P. Q. sales and 
transfers of cycle prod- 
Ud sc 8 1, 884 1, 521 
BEE ee sc 240 
Total production............ 66, 549 72, 450 
Daily average............. 2, 147 2, 337 
Imports... es o 141 142 
EXDOFlB. e A 9, 718 6, 436 
Daily average 313 208 
8tocks, end of period: 
Finished gasoline.. ........... 78,877 74, 400 
Natural gesoline.............. 4, 160 4, 338 
Total stocks. ................ 83, 037 78, 798 
Domestic demand............... 52, 008 66, 170 
Daily average............... 1, 678 2, 135 
1945— Continued 
8e N D is 
tem- ovem- ecem- 
August | ber bar E Total 
Produc*ion: 
Refinery line 
Cracked....... cc eséielg weg 34, R29 20, 307 34, 496 34, 504 | 401,789 | 385, 567 
Straight run 29. 263 23, 600 24, 761 23,885 | 302,347 | 260, 044 
Natural gasoline, eto 9, 472 8, 390 9, 295 9,692 | 112,004 | 100, 046 
. P. G. sales and 
transfers of cycle prod- 
ne ³·W 1, 529 1, 482 1, 972 2, 308 20, 826 18, 617 
Benzol........................ 240 240 240 240 2, 830 2, 
Total production............ 72. 275 60, 055 66, 820 66, 013 798, 194 739, 340 
Daily average 2, 331 2, 002 2, 227 2, 129 2, 187 : 
ports diua 202 69] 105 O99|.......... 1, 807 3, 148 
Exports......-----..-.....------ 2, 899 4, 439 2, 958 5, 002 88, 059 100, 537 
Daily average 94 148 161 241 275 
Btocks, end of period: 
Finished Side Dee 74, 270 65, 489 78, 091 89, 360 89, 360 73, 622 
Natural gasoline.............- 4, 048 3, 985 4, 325 4, 322 4, 322 4, 451 
Total stock 78, 318 69, 474 82, 416 93, 682 93, 682 78, 073 
Domestic demand............... 70, 058 64, 529 , 543 49,745 | 693,333 | 632, 482 
Daily average 2, 260 2, 151 1, 785 1, 605 1, 908 1, 728 


Includes L. P. G. sales for fuel and chemical uses. 
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Salient statistics of motor fuel in the United States in 1946, by months 


(Thousands of barrels) 


January |February| March 


Production: 

Refinery gasoline: 

Cracked ...................- 27. 388 29, 910 30, 573 33, 921 
Strnight-run ................ 20, 915 24, 385 23, 216 26, 000 

Natural gasoline, ete. . ........ 9, 011 9, 323 9, 073 9, 408 

Less T. P. G. sales and 
transfers of cycle prod- 
UU E is 2, 062 1, 959 1, 852 2, 034 

Benzol de colleeew e asnata 240 240 150 150 
Total production............ 55, 492 61, 899 61, 160 67, 445 

Daily average. ............ 1, 982 1, 997 2, 039 2, 176 
lr ⁵ A A NS H 
Exports EE 4, 616 5, 390 3, 533 2, 752 

Daily average............... 165 174 118 89 
Stocks, end of period: 

Finished gasoline 96, 203 95, 186 90, 444 79, 384 

Natural gasoline.............. 5, 843 6, 658 6, 982 7, 334 
Total stocks 102, 136 101, 844 97, 426 86, 718 

Domestic demand............... 47, 880 56, 801 62, 045 69, 044 
Daily average 1, 710 1, 832 2, 068 2, 227 
1946 1— Continued 
8 Ñ 1945 
eptem- ovem- 
August be October ber 
Production: 

Refinery Rasoline: f 
Cracked. EE 401, 789 
Straight-run................. 302, 347 

Natural gasoline, ete 112, 004 
Less L. P. G. sales and 

transfers of cycle prod- 

ucts de tose sepes 8 20, 826 

Berl. 2, 880 

Total production —- 798, 194 

Daily avernge.....-....-.- 2, 187 

Imports MM Ro EON, A IES AA 8 1, 807 

ERP 88, 059 

Daily average 241 
Stocks, end of period: 

Finished gasoline 89, 360 

Natural gasoline.............. 4, 322 

33 93, 682 

—— 696, 333 

EEN 1, 908 


1 Subject to revision. 
? Includes L. P. G. sales for fuel and chemical uses. 


Production.— The total production of motor fuel in 1946 was 
776,054,000 barrels compared with a revised total for 1945 of 798,- 
194,000 barrels. The portion of the 1946 total produced from crude 
oil amounted to 685,550,000 barrels, comprising 390,208,000 barrels 
ot cracked gasoline and 295,342,000 barrels of straight run. The net 
contribution from natural gasoline and cycle plants (after transfers 
and sales of liquefied gases for fuel and chemical purposes are de- 
ducted) was 88,434,000 barrels. The remaining 2,070,000 barrels was 
benzol. A break-down of production by quarters indicates a daily 
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average production in the last quarter that exceeds the daily average 
for the year by 3.5 percent. The highest rate of production came in 
August, when the daily average was 2,249,000 barrels compared with 
2,337,000 barrels daily in y 1945. However, the 1945 peak month 
was in a period just before the end of the war, when the military de- 
mand was very large and when daily production included almost 
600,006 barrels of aviation gasoline. 
Yields.— The average refinery yields of gasoline from crude petro- 
leum dropped from 40.9 percent in 1945 to 39.6 percent in 1946. 
In view of actual demand in the first quarter of 1946, stocks of gasoline 
were relatively high at the end of 1945 and stocks of fuel oil and 
kerosine were low, necessitating readjustment of percentage yields 
in the early part of 1946. This accounts for the drop in yields of gaso- 
line from an average of 41.9 percent in November and December 
1945 to 38.8 percent in January 1946 and 37.1 in February. The 
average yield for any month in 1946 did not exceed 40 percent until 
August, and the 5 came in November —4 1.7 percent. 
Domestic Demand. — Th 


e doméstic demand for motor fuel in 1946 
(including military purchases in continental United States) increased 
to 734,833,000 barrels to set another all-time high. This was 
38,500,000 barrels or 5.5 percent above the previous peak, reached 
in 1945, and 67,328,000 barrels above the prewar record in 1941. 
During the period from 1920 through 1940, the average yearly 
increase in domestic demand for motor fuel was about 24 million 
barrels. The year 1940 is taken for the close of the prewar period, 
since wartime expansions contributed largely to the abnormal increase 
in 1941. Domestic demand for motor fuel in 1940 was a little above 
589 million barrels. If this total for 1940 is projected, using the 
prewar average yearly increase of 24 million barrels, the indicated 
domestic demand for 1946 would be 733 million barrels compared with 
an actual demand of 735 million barrels. 

A break-down of the 1946 domestic demand by quarters indicates 
a relative increase in winter consumption compared with summer 
demand. For 1935-41 the average daily demand in the first quarter 
of each year was 17 percent below the average for that year, but 
the daily average in the first quarter of 1946 was only 14 percent 
below the annual average. In the same prewar period the fourth- 
. quarter average was less than 0.5 percent above the yearly average 
compared with a fourth-quarter demand in 1946 that was 2 percent 
above the daily average for the year. The daily average for the 
summer quarters in the prewar period was 8 percent above the yearly 
average, but in 1946 the demand in this season was only 6 percent 
above the daily average for the year. 

Production and Consumption, by States.—The refinery production 
of gasoline in 1946 amounted to 748,411,000 barrels compared with 
774,460,000 barrels in 1945. Production in Texas dropped from 
234.7 million barrels in 1945 to 225.7 million in 1946, but this still 
represented 30 percent of the total production by all refineries in 
the United States. The California production (including some 
production in Washington) dropped from 121.1 million barrels in 
1945 to 110.4 million in 1946 or to about the level of production in 
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1944. The greatest increase in production was recorded for Pennsyl- 
vania with a gain from 57.0 million barrels in 1945 to 60.7 million 


in 1946. 


Production and consumption of gasoline in the United States, 1944-46, by States 
[Thousands of barrels) 


Wyoming..-.......-.-..-.---------.------ , 


Btate 
Alabema cc „% (3) 
ATIZONG Ee, AAN 
e M REDE LU 3, 116 
alfa lS -eu erger 4 109, 867 
¡E A A 2, 514 
Connecticut AMA 
KT ⁰ ↄ EE Ee 
District of Columbia......................]...-....-. 
Fe ³ / / ³ ³ AAA MOM 
% AAA ⁰Ü A A ces 87, 518 
GT EE (8) 
Iii! A . 7 53, 145 
, E 42, 818 
e RA AAA ee AA 
Kansas. tas al 8 32, 413 
Kentukk ꝶ 97, 861 
Louisiana 894 
Ell 838 
Mr“ ðV a ĩ 8 3) 
MassachusettS ee 10 6, 333 
Mens 11. 108 
VV 2 
Missisaipnnpt. 2. l.l... 
M ee EE (9) 
Montane E ! 4, 158 
Nein 0vòͤv ACLE E SAT eie (5) 
C ˙. A ð - 
New Hampshire 
New Jerseed99xg9xg¶d¶d eee 29, 473 
New Mexico J, 876 
ew Y OF EE 8 371 
North Carolina. ..........................|.--.--.... 
North Dakota „ 
Ü ³˙à́; x 36. 001 
Ghee A -22 35, 876 
ꝙ%%%00ö§ö§Ü—[ ⅛˙* 0ĩ—ʒ mm we E 
Pennsylvànil.........-2 ecco c ao e eere 51, 430 
Rhode Island............................- (10) 
South Carolina. .....-....-.-----...------ (5) 
South Dakota „„ 
Tennessee (9 
TETAS a ds 220, 758 
Bé d 1 A ee eae (6) 
Vie 8 
VirFiniB i ucma au xav caxu e ooxaseeuane|-baure chm 
Washington (9 
West Virginia. _......-_.--.......-.------- 2, 757 
Wisconsin. _.....--..-..----2----- +--+ T) 
6 11, 436 
Total AAA ³ UN 722, 718 


1 Subject to revision. 
3American Petroleum Institute. 
3 Alabama and Mississippi included with Louisi- 


ana. 
Washington included with California. 
! Maryland and South Carolina included with 
Georgia. 


6, 264 
3, 078 
4, 268 
57, 565 
7, 073 
6, 505 
1, 195 
2, 589 
9, 083 
8, 979 
2, 278 
27, 770 
16, 640 
12, 496 
10, 528 
7, 019 
7,287 
8, 113 
7, 033 
12. 812 
806 
11, 029 16, 783 
4, 899 7, 264 
12, 640 18, 983 
2, 769 4, 172 
5, 608 7, 796 
1, 466 1, 424 
1, 588 2, 460 
16, 473 92. 267 
2, 639 3, 914 
33, 155 46, 328 
9, 721 15, 154 
4, 07 5. 436 
32, 520 38. 761 
11, 379 12, 492 
6, 264 9, 066 
26, 964 39, 561 
2, 873 3, 184 
§, 208 7, 428 
3, 182 4, 737 
7, 951 11, 827 
97,718 53, 908 
2, 490 3, 573 
1. 071 1, 810 
10, 317 13, 365 
8, 989 12, 383 
3, 799 6, 117 
11, 520 (7) 13, 853 C) 17, 504 
1, 687 | * 13, 313 1,793 | 412,715 2, 253 
570,374 | 774,460 | 633,203 | 748,411 715, 234 


6 Idaho and Utah included with W e 

? Minnesota and Wisconsin included with Minois. 
€ Missouri and Nebraska included with Kansas. 

* Tennessee included with Kentucky. 

1* Rhode Island included with Massachusetts. 
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In the war period it was extremely difficult to compute the demand 
for gasoline by States because, in some instances, sales to the Govern- 
ment within a State represented gasoline that ultimately was moved 
to another State or was shipped abroad. Since military purchases 
in 1946 accounted for only a small percentage of the total domestic 
demand, the State totals for that year furnish a better indication of 
consumption by States than did the totals in the war years. If the 
consumption by districts in 1940 (based on State totals) is compared 
with the consumption in 1946, a relative shift in demand is indicated. 
In 1940 the consumption in district 1 (east coast States) represented 
36 percent of the United States total, but in 1946 the demand in this 
district had dropped to 32 percent of the total. In the Midwest and 
North Central States the 1940 demand was 39.4 percent of the total 
compared with 37.9 percent in 1946. However, the refinery produc- 
tion of gasoline in this area had declined relatively from 33.4 percent 
of the total in 1940 to 29.7 percent in 1946. This change may be 
represented by a ratio of district production to district demand. The 
refinery production of gasoline in this district in 1940 amounted to 
88.1 percent of the total consumption within the district, but in 1946 
the production had dropped to 81.9 percent of demand. This decline 
in the ratio of production to demand required additional shipments 
into these States from the Gulf Coast area. District 5 (Arizona, 
California, Nevada, Oregon, and Wasbington) had the greatest rela- 
tive increase in consumption between 1940 and 1946. " he demand 
in this area in 1946 was 14.3 percent of the total for all States com- 
pared with 11.3 percent in 1940. "The relative increase in the Gulf 
Coast States was from 10.3 percent of the total in 1940 to 12.6 percent 
in 1946, and the increase in the Rocky Mountain district was from 
2.8 percent in 1940 to 3.0 percent in 1946. 

Methods of Distribution.— The total quantity of motor fuel de- 
livered from pipe lines in 1946 amounted to 218,756,000 barrels com- 
pared with 282,115,000 barrels in 1945. However, the 1945 total 
included operations of the 20-inch war-emergency products line for 
8 months. The 1946 total represents about 29 percent of the total 
refinery production of gasoline compared with 36 percent of produc- 
tion delivered from pipe lines in 1945. Part of the wartime pipe-line 
movement was replaced by an increase in the normal shipments from 
the Gulf coast to the east coast. The tanker and barge shipments of 
gasoline from Louisiana and Texas to east coast ports (including the 
west coast of Florida) increased from 48,793,000 barrels in 1945 to 
123,967,000 barrels in 1946. Barge liftings of gasoline in Arkansas, 
Louisiana, and Texas for Mississippi River ports increased from 
20.7 million barrels in 1945 to 29.1 million in 1946. Several products 
pipe lines were under construction in 1946 and others were projected 
or 1947 to further serve some of the high-demand inland areas. 
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Stocks.—Stocks of finished gasoline at the close of 1945 totaled 
89,360,000 barrels, or an all-time record for finished-gasoline inventories 
at the end of a year. This high level was due to abnormal stock in- 
creases in the last quarter of 1945. Since these stocks were relatively 
higher than the inventories of kerosine and fuel oils, a shift of yields 
was necessary to produce fuels to meet the demands in the first quarter 
of 1946. Stocks of finished gasoline increased only 5,826,000 barrels 
in this quarter. This increase, combined with a decline of 11,460,000 
barrels in the second quarter, a drop of 4,878,000 barrels in the third, 
and a gain of 5,686,000 barrels in the fourth, produced & net decrease 
of 4,826,000 barrels for the year. Stocks of unfinished gasoline 
varied slightly over a million barrels between the high and low points 
in 1946 and closed at 8,208,000 barrels compared with 8,316,000 
barrels on December 31, 1945. Stocks of natural gasoline and cycle 
products amounted to 4,322,000 barrels at the end of 1945 and 
increased each month in the first half of 1946 to reach 7,343,000 barrels 
at the end of June. Since the decline in the last half of the year was 
less than the gain in the first 6 months, stocks of light products at 
the end of 1946 were 659,000 barrels above the 1945 closing inventories. 


Shipments of motor fuel by pipe lines in the United States in 1946, by months 


[Thousands of barrels] 


January |February| March | April May June July 


— o  — e | spe | ie | es | o | ome — — — 


Motor fuel turned into lines............ 14,317 | 13,832 | 16, 281 17,509 | 19,452 | 18,888 | 20,181 
Motor fuel delivered from lines 15, 13,066 | 16,128 | 18,293 | 19,498 | 18, 801 
Shortage. ........--.-2-2 2 eee 37 1 61 97 
Stocks in lines and working tanks, end 
af MONO ee E; 9, 290 | 10,038 | 10,130 9, 208 9, 198 0, 216 8, 613 
1946—Continued 
1945 
August peer October Wee ee Total 
Motor fuel turned into lines 19, 657 19, 819 20, 263 19, 233 18, 742 | 218, 174 | 281, 551 
Motor fuel delivered from lines 19,489 | 19,566 | 20,710 | 19,176 | 17,749 | 218,756 | 282,115 
BHOHBPÉ A ee ead 89 65 53 64 106 | 761 957 
Stocks in lines and working tanks, end 
of month 8,692 | 8880| 8380| 8373 | 9,260 | 9,260 | 10,603 


Stocks may be expressed in terms of days’ supply by dividing the 
stocks at the end of a month by the daily average total demand for the 
succeeding month. Using this basis, the stocks of finished gasoline 
on December 31 represented 43.4 days’ supply at the end of 1946 
compared with 48.9 at the end of 1945. | | 

] total stocks include inventories of gasoline held at refineries and 
bulk terminals and by pipe lines but do not include stocks in the 
smaller distribution plants or stocks that have passed into the custody 
of the armed forces. 
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FIGURE 9.—Stocks of finished gasoline In the United States 1943-46, by months, with figures representing 
days’ supply at certain periods; also stocks of distillate fuel oil, 1943-46, by months. 


Days’ supply of motor fuel on hand in the United'States at end of month, 1944-46 ! 


1944 1945 1946 2 


Month 
Fin- Total Fin- Total 
ished roe motor | ished are motor 
gasoline & fuel |gasoline,5 fuel 

Januar 38. 4 2.4 40. 8 39. 1 20 41.1 50. 2 27 52.9 
Februar 39.2 2. 3 41. 5 39.1 2. 1 41.2 48. 0 29 50.9 
rer.. 39. 4 22 41.6 35. 9 1.9 37.8 43.6 . 30 46.6 
ADEL E S eL eren 37.3 2.1 39. 4 34.1 2.0 36. 1 40.2 3.1 43.3 
BY EE 33. 9 2.0 35. 9 32. 8 21 34.9 38. 9 3. 2 42.1 
DUNO! c heo earns 8 33.7 2.1 35.8 31.6 2.0 33.6 36.1 3.2 39.3 
/ eg dose: 32.1 2.0 34.1 31. 6 1.8 33. 4 34. 8 3.2 38.0 
Kugus ; 30. 5 1. 9 32.4 32. 3 1. 8 34.1 35. 8 3.1 38. 9 
September 31. 3 2. 0 33. 3 34. 9 2.1 37.0 35.3 3.1 38. 4 
October 31.7 2. 0 33. 7 36. 1 2 1 38.2 36.1 2.9 39. 0 
November 35. 2 2. 2 37. 4 44.2 2.4 46. 6 38 2 2.6 40. 8 
December 36. 9 2.1 39. 0 48. 9 2.4 51.3 43.4 2.6 46.0 


Stocks divided by the daily average total demand (domestic demand plus exports) for sucoseding month. 
! Subject to revision. 
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Prices.—The general downward trend of gasoline prices in the last 
quarter of 1945 continued for several months in 1946 or until the first 
general increase in the price of crude petroleum. This crude price 
increase came on April 1 and amounted to 10 cents per barrel. 
However, the average monthly refinery price of Oklahoma gasoline 
did not exceed the December 1945 level until June, prior to the July 
crude price increase. From September to the year end gasoline prices 
increased gradually until the average Oklahoma refinery price in 
December 1946 was 1.44 cents per gallon above the average in De- 
cember 1945. The average dealers’ net price (exclusive of tax) in 50 
representative cities in the United States furnishes an index of gasoline 
prices at the wholesale level. On January 1, 1947, this average price, 
according to the American Petroleum Institute, was 11.27 cents per 
gallon compared with 10.07 cents per gallon on January 1, 1946,.an 
increase of 1.2 cents per gallon in 12 months. In the same series the 
average service-station price, including all taxes (price at the consum- 
ers’ level) increased from 20.24 cents per gallon at the first of 1946 
to 21.73 cents at the end of the year, a gain of 1.49 cents per gallon. 
Based on net prices (exclusive of tax) these increases represented - 

ercentage gains of 11.9 at the dealer level and 10.5 at the consumer 
evel. In gencral, these percentage increases in the prices of gasoline 
were smaller than the percentage gain in the prices of all commodities 
as shown by the combined index of wholesale prices published by the 
United States Department of Labor. This index rose from 107.1 for 
December 1945 to 140.9 for December 1946. 

The average local tax rate in the 50-city series remained at 0.05 
cent per gallon in 1946, and the Federal tax rate continued at 1.50 
cents per gallon. The average State tax was 4.50 cents per gallon 
on January 1, 1946, increased to 4.52 cents on March 1, and rose to 
4.54 cents on July 1. The average of all taxes for the year in these 
50 cities was 6.08 cents per gallon. ` 


Average monthly prices of gasoline in the United States, 1945-46, in cents per 


gallon 
Aver- 
Jan. Feb. Mar. Apr. May June July Aug.] Sept. Oct. Nov. Dec. E 
year 


1945 


Monthly average at refinerics 
Oklahoma, 73-75 octane !..| 5.88| 5.88| 5.88| 5.88| 5.88| 5. 88 5.88| 5. 88 5.99| 6.00] 5.92; 5.81| 5.90 
0 of 50 cities on Ist of 
month: 


Service station (including 
State and local taxes 
Er! ³»¹¹ 19. 05119. 05 19. 05 19. 07,19. 11,19. 11/19. 11/19. 13; 19. 13 18. 74:18. 74 18. 74! 19. 00 


1946 SE D E E ES EE DE GE 1 x DE 


Monthly average at refineries 

in Oklahoma, 73-75 octane 1 5,72) 5.62) 5. 50 5.52) 5.72! 5.90! 6. 15 6.88) 7. 12 7.13) 7. 14 7. 25 6.30 
gi of 90 cities on 1st of 

month: 


Dealers’ net (ex. tax) 10. 46,10. 46/10. 46,10. 46 10. 46,10. 46,10. 46/10. 46| 10. 07,10. 07/10. T 07, 10. 33 


Dealers’ net (ex. tax ) 10. 07| 9. 99, 9. 86) 9. 86 9. 89) 9. 90 9. 99 10. 67! 11. 10,11. 13 11. 12,11. 18 10. 40 
Service station (including 
State and local taxes 


Oy) A A 18. a 18. ze. e 8918. 70 18. a "s 67| 20. m Vias 11 E 2 19. 27 
A 
1 National Petroleum News. 
erican Petruleum Institute; compiled by The Texas Co. 
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Exports.—Exports of motor fuel (including shipments to noncon- 
tiguous Territories) averaged 124,000 barrels daily in 1946 compared 
with 275,000 barrels daily in 1944 and oa daily average of 241,000 
barrels in 1945. However, the exports in the first quarter of 1946 
averaged 172,000 barrels daily, and the total for the 3-month period 
was &bout one-third of the total,for the year. "The daily average 
motor-fuel exports in the second, third, and fourth quarters were 
104,000, 116,000, and 107,000 barrels, respectively. Countries receiv- 
ing over 5 percent each of the 1946 motor-fuel exports from continental 
United States were: United Kingdom, 28 percent; France, 12 percent; 
and Canada, 10 percent. The combined shipments to all noncon- 
tiguous Territories were about 7.7 percent of the total. 


KEROSINE AND RANGE OIL 


The production of kerosine in 1946 was not only sufficient to satisf 
an expanded domestic and export demand, but there was also enoug 
made to add a considerable quantity, to storage. No imports of 
kerosine were reported during the year. 

Kerosine produced in 1946 totaled 104,385,000 barrels, another; new 
record, and 29 percent over the 1945 output (81,024,000 barrels). 
The greatly increased production of kerosine in 1946 was due largely 
to a higher percentage yield (6.0 percent in 1946 compared with 4.7 
percent in 1945) and to a lesser extent to increased runs of;crude 
petroleum, the volume of which was only slightly (less than 1 percent) 
over the 1945 quantity. This is in contrast to what happened in 1945 
when the gain in kerosine production was entirely the result of in- 
creased runs of crude at refineries, as there was no improvement in the 
EE yield in that year. A 0 percentage yield for kerosine 

ecame possible in 1946, as that for both motor fuel and residual fuel 
oil was lower. 

All refinery areas except the Arkansas and Louisiana Inland district 
reported gains in the production of kerosine in 1946. The more im- 
portant percentage increases were noted in the East Coast, Texas 
Gulf Coast, Louisiana Gulf Coast, and California ele? districts. 
The outstanding gain of the year was reported for the Texas Gulf 
Coast area, where the output of kerosine increased by 54 percent 
and the volume rose from 28 percent of the national total in 1945 to34 
percent in 1946. Other large increases in kerosine production were 
recorded for the Louisiana Gulf Coast district—a 31 percent gain— 
and for the East Coast district, where the 1946 total was about 29 

ercent over the comparative 1945 item. The Indiana-Illinois- 

entucky district produces about 15 percent of the national kerosine 
total, and there the 1946 output was 19 percent above that reported 
for 1945. It should be added that the Oklahoma-Kansas-Missouri 
group of States is also a source of relatively important quantities of 
kerosine and the production in the area increased by 13 percent in 1946 
over 1945. Smaller amounts of kerosine are made in the other refining 
districts; however, the only one to show an outstanding gain was 
California, where the 1946 total was 36 percent over the 1945 pro- 
duction. 
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Salient statistics of kerosine in the United States, 1945-46, by months and districts 


Domestic 
. 1 Ü 5 
n ousan 
of barrels) e 


Month and district barrels) 
1945 | 1946! | 1945 | 1946! 1946 ! 
By months: 
, RUE ROMS 6,614 | 9,688 4.6 6.9 | 8,831 [11, 176 8, 330 
Februar 6,291 | 9, 506 4.7 7.3 | 7, 587 | 9, 608 7, 848 
March. ooo ocres 7,056 | 9,852 4.8 6.8 | 6,805 | 8, 006 9, 292 
F! AA 8 6,260 | 8, 306] 4.4] 6.0 4,521 | 5, 995 10, 992 
/// AA ĩ 6,445 | 8,887 4.2 6.0 | 5, 467 | 6, 338 12, 741 
ONG EE 6,337 | 8,376 4.2 5.8 | 4,741 | 5, 185 14, 318 
I ³A¹¹ T 6,520 | 8. 435 4.2 5.6 | 4,394 | 5,339 6, 403 
| ec COR 8 7,089 | 8,179 4.6 5.4 | 3,803 | 4, 321 19, 458 
September. ..........................- 6, 7,825 4.6 5.4 | 5,253 | 5, 284 21, 251 
LODO it Deis 6,447 | 8, 566 4.9 5.8 | 6,788 | 7, 502 21, 978 
November 7. 7, 893 5. 5 5.6 | 7,597 | 8, 890 20, 528 
December............................. 8, 543 | 8,782 6.0 5.9 | 9, 786 |11, 513 17, 081 
NN, cose see ewe sRIRReseMe eds 81, 024 |104, 385 4.7 6.0 |75, 573 17, 081 
By districts: 
East Coat 10, 755 | 13,832 3.9 5.0 7, 806 
Appalachlila nns. 288 | 3.309 5.9 5.9 477 
Indiana, Illinois, Kentucky, etc....... 12,719 | 15, 156 4.6 5.4 2, 006 
Oklahoma, Kansas, and Missourl...... 8,039 | 9,116 5.8 6.6 971 
Texas Inland . ....................... 4. 626 4, 673 5.5 5.9 d) 402 
Texas Gulf Coae 22, 924 | 35. 5.7 8.3 2. 921 
Louisiana Gulf Coast 12,178 | 15, 954 12.3 13.2 1, 436 
Arkansas and Louisiana Inland. ...... 2,546 | 2,067 9.1 9.4 358 
Rocky Mountain. 1,117 | 1,136 2.4 2.4 106 
California. zo ee er e reU 2,832 | 3,858 0.9 1.4 598 
Total EE 81, 024 |104, 385 4.7 6.0 75. 573 89, 166 ¡10, 421 | 17,081 


1 Subject to revision. 
? Figures not available. 


Increases of 5 percent in the domestic demand for kerosine reported 
for both 1944 and 1945 jumped to an 18-percent gain in 1946, when 
indicated deliveries were 89,166,000 barrels compared with 75,573,000 
in 1945. "This expanded market for kerosine was also evident in early 
1947, as the domestic demand in the first quarter was 14 percent 
above comparative 1946 requirements. The annual demand for kero- 
sine cannot be presented by refinery districts, because data on ship- 
ments &nd receipts, as well as the imports and exports for each re- 
spective area, are not compiled. 

Exports of kerosine have expanded noticeably in the past 2 years, 
as the 1946 total (8,559,000 barrels) was 39 percent over the corre- 
sponding foreign demand of 6,180,000 in 1945, which in turn was 26 
percent above the 1944 level. The United Kingdom is credited with 
the larger share of the kerosine shipped out of the country; however, 
the quantity declined from 4,984,000 barrels in 1945 to 3,013,000 in 
1946. Relatively less important quantities of kerosine go to many 
foreign countries; however, the 1946 totals for Canada, France, 
Sweden, the Netherlands, the Philippines, China, French Morocco, 
and Australia were well above 1945 requirements. 

Stocks of kerosine, which dipped slightly in 1945, rose sharply in 
1946, when the year-end total of 17,081,000 barrels was 64 percent 
above the 10,421,000 held in storage at the close of 1945. About 
60 percent of kerosine stocks are reported at refineries, and these 
reserves increased by about 57 percent from 6,212,000 barrels in 1945 
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to 9,772,000 at the end of 1946, while supplies carried at bulk termi- 
nals rose from 4,209,000 barrels in 1945 to 7,309,000 in 1946, a 74- 
percent gain in contrast to a decline of over 20 percent in such stocks 
in 1945 compared with the closing inventory for 1944. The days of 
supply represented by kerosine held in storage at the year end dropped 
from 38 days for 1944 to 31 days for 1945; however, the greatly in- 
creased stocks for 1946 were sufficient for 41 days at the subsequent 
January rate of total demand. 

All refinery distriets, whether predominantly supply or consump- 
tion areas, showed increases in kerosine stocks in 1946. This differed 
from 1945 when, generally speaking, kerosine inventories piled up in 
producing districts due mainly to the lack of adequate transportation 
facilities and shrunk in areas of high consumer demand. Kerosine 
stocks reported for the East Coast district, a major market, doubled 
from 3,894,000 barrels at the end of 1945 to 7,806,000 for 1946. It 
should be added that the kerosine inventory for this important con- 
suming arca rose from 37 percent of the national total at the close of 
1945 to a 46-percent share in 1946. Relatively large kerosine stocks 
are held in the Indiana-Illinois-Kentucky refinery district, and quan- 
tities there increased by 13 percent from 1,769,000 barrels in 1945 to 
2,006,000 in December 1946; however, the relative amount of these 
reserves declined from 17 percent of the national total for kerosine in 
1945 to 12 percent in 1946. About 17 percent of the kerosine is 
stored in the Texas Gulf Coast district, a supply area, and there the 
quantity increased by over 60 percent from 1,817,000 barrels in 1945 
to 2,921,000 at the close of 1946. Kerosine held in the Louisiana 
Gulf Coast district, another supply area, rose from 999,000 barrels 
at the end of 1945 to 1,436,000 for 1946—a 44-percent gain. Rela- 
tively lesser amounts of kerosine stocks are reported from the remain- 
ing refinery districts, and the respective quantities all showed gains 
in 1946. 


Sales of kerosine in the United States, 1944-45, by regions, States, and uses! 
[Thousands of barrels] 


Sold e d Tractor fuel | All other uses 


Region 1 and State 


Pacific Coast: : 
een ee 
DI AA A 
2o: neon CC ĩ ͤ eb Qa ec a aed 


—ͤ—ſ—Eͤ ——— . ñͥ br eegene 2 kx —— 22 9T 


SEA ee e eege geg eege — gemeis ge 


— U——— —— ᷑ pũ: EE LIT XI 2 2 — 


e -- e mo. gr om P em emp — T 


See footnotes at end of table. 
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Sales of kerosine in the United States, 1944-45, by regions, States, and uses '—Con. 


[Thousands of barrels] 
Sold EE Tractor fuel Total 
Region 1 and State 
1945 
North Central—Continued 

. oe ³ĩð2ĩç SE e 4,045 
EE im 

e as E 
ONG A AN AS 1, 308 
Nenne 8 850 

enness ee 1, 202 
South Central: 

¡A aa 1, 548 
KAN ia cou caidos 806 
dk EE 4, 508 
Oklabolla.  .ocicoea eege 1, 237 
Arkansas: ue ce one Ei eres Te 1, 224 

ALT EE 1, 254 
Mississippi „. 764 
Alabama..;..............-...- c ce eee. 844 

New England: 
Mlle 1, 455 
New Hampshire. 851 
o AAA A A AENA 506 
Massachusetts 11. 218 
Rhode Island............................ 2, 116 
Connect lount... 3, 746 
Middle Atlantic 
New Vor Kk 099 8. 169 
New Jerse 99d 040 4, 637 
Pennssgleania 000-00000000 172 2, 621 

JA „ 64 197 
Mar eng 8 550 1, 250 
District of Columbia- `. 88 214 

South Atlantic: 
AA AN 667 1,105 
West Virginia... ooo... 172 224 
North Ceorollng 00000000M 681 1,648 
South Carolina 566 965 

COMM AA 8 580 1, 078 
Florida...... A E E E, 642 1, 637 

OUR AAA A AA 41,017 ¡43,540 | 6,143 | 6,747 |24, 054 (24, 689 |71, 214 | 74, 976 


! Figures for 1946 by States not yet available. 
7 teen are grouped according to petroleum-marketing territories rather than to conventional geographic 
regions. 


Sales of kerosine in1945 (74,976,000 barrels) were 5 percent over the 
1944 total (71,214,000) according to the annual survey of the Bureau of 
Mines, and repeated & similar percentage gain recorded for 1944. All 
marketing areas of the country reported a higher volume of kerosine 
deliveries in 1945, except the Pacific Coast region, where the turn-over 
declined for a second consecutive year. Sales of kerosine in the East 
Coast area, where nearly 60 percent of the national demand is located, 
increased by 5 percent from 41,458,000 barrels in 1944 to 43,537,000 
in 1945. The larger share of these totals was reported from the New 
England States, and sales there of 19,892,000 barrels in 1945 were 3 
percent over tbe 1944 total of 19,263,000 barrels. The Middle Atlan- 
tic States constitute a second important market for kerosine, and 
‘deliveries in the area increased by over 5 percent from 16,21 1,000 
barrels in 1944 to 17,088,000 in 1945. Sales of kerosine in the remain- 
ing section of the Atlantic Coast area—the South Atlantic States— 
are relatively less important in volume; however, the 1945 quantity 
for the area was 10 percent above the 1944 demand. Dealers distrib- 
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uted 16,264,000 barrels of kerosine in the North Central States in 
1945—an 11-percent gain over 1944 (14,697,000 barrels). Con- 
siderable quantities of kerosine are also consumed in the South Central ` 
States, and the increase in sales there in 1945 was about 2 percent. 
Very little kerosine is sold in the Rocky Mountain area; however, 
there was an 8-percent gain in demand for 1945, while deliveries on 
the Pacific coast dropped from 2,454,000 barrels in 1944 to 2,298,000 

in 1945. 


Sales of range oil in the United States, 1943-45, by States! 


[Thousand of barrels] 


1945 
State 1913 1944 M E 
ercent o 
Total total 
Massachusetts 10, 251 10, 993 11, 227 22.0 
h ee ee se EE 6, 494 7, 013 7,122 13.9 
ConBeeticut. EEN 3, 608 3, 918 3, 995 7.8 
NeW A II A EE 3, 085 3, 504 3, 756 7.4 
Br ⁵ð d ĩð u go M 3, 281 3. 139 3, 345 6.5 
Rhode Island 1, 917 2,042 2,132 4.2 
II E ĩ i aoe 1, 355 1, 435 1, 522 3.0 
Pennsylvania R91 1, 055 1, 355 2.7 
e ß el cen al ites meal 1, 025 1, 101 1, 226 2.4 
Tetas fee eee ie EE 865 931 1, 111 2.2 
/// see cae yd ͤ wk 8 878 964 1. 035 2.0 
Wisconsin ³o ceo is EE 856 864 949 1.9 
e EE EEN 750 858 1.8 
North Carolina. c c oce ⅛ðùͤ 809 761 R85 1.7 
New Hampsüire. 222-2 eee wee eee 835 808 873 1.7 
EE d EE 700 727 867 1.7 
Flori Seth hood letersi EE eae 719 735 804 1.6 
he e EE 666 690 696 1.4 
h)! ³ĩðùA EE 634 562 669 1. 3 
FF ³o» . (x oe oe 553 582 1.2 
ner d 8 3, 925 4, 954 5,912 11.6 
C ³˙¹ð¹iwẽ⁴³ / cece ee 44, 097 47, 636 51, 021 100. 0 


1 Figures for 1946, by States, not yet available. 


Nearly three-fifths of all kerosine sales are reported as range oil, 
and quantities sold for this purpose increased by 6 percent from 
41,017,000 barrels in 1944 to 43,540,000 inX1945. Slightly less than 
10 percent of all kerosine deliveries is used as tractor fuel, and the 
demand went from 6,143,000 barrels in 1944 to 6,747,000 in 1945. 
Sales of kerosine for various sundry uses, such as lamp fuel, insecti- 
cides, orchard heating, weed burning, tobacco curing, etc., rose from 
24,054,000 barrels in 1944 to 24,689,000 in 1945. B 

The survey covering sales of kerosine, by uses, in 1946 is incomplete 
at present; however, it is estimated that deliveries for range fuel 
probably totaled 53,500,000 barrels, while tractor fuel(7,650,000 bar- 
rels) and all other uses (28,016,000 barrels) made up the balance of 
the indicated demand of 89,166,000 barrels noted in the monthly 
reports of the Bureau of Mines. 

epresentative kerosine prices were higher in 1946 than in 1945. 
The average quotation for 41°-43° gravity, water-white kerosine at 
refineries in Oklahoma—4.33 cents a gallon in December 1945—rose 
to 4.48 cents in January 1946 and then to 4.88 cents in F ebruary. 
The increase in January of M cent a gallon was allowed by the Office 
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of Price Administration so as to force more kerosine and other light 
fuel oils into the market. The price remained at that level through 
June and then edged upward through several changes to a December 
average of 5.77 cents a gallon, which brought the weighted average 
for 1946 to 5.10 cents a gallon compared with 4.37 cents for 1945. 
The average price of kerosine, including No. 1 fuel oil at New York 
Harbor, was maintained at 7.10 cents a gallon for the first 8 months of 
1945 and then dropped to 5.60 cents a gallon when the War Shipping 
Administration, by its Rate Order 378, removed all surcharges on 
basic tanker rates. The quotation moved upward to an average of 
5.78 cents for December 1945, and the weighted average for the year 
was 6.61 cents a gallon. A price of 6.10 cents a gallon was maintained 
through June 1946; then quotations rose by several stages to 7.00 cents 
ate in December, making the average quotation for the year 6.38 cents 
a gallon. 

The 5 price of kerosine at Chicago was held at 10.60 
cents a gallon throughout 1945, except for a dip to 10.30 cents from 
August 20 November 5 that lowered the weighted average for the 
year to 10.54 cents a gallon. There were mark- ups in January, July, 
and November 1946 to a final price of 12.20 cents a gallon and an 
average of 11.37 cents for the year. The dropping of surcharges in 
tanker rates in September 1945 forced down the tank-wagon price in 
New York from 10.30 cents a gallon to 8.80 cents. A quotation of 
9.30; cents a gallon was established on December 21, and the average 
for the year was 9.82 cents a gallon. The price of 9.30 cents was main- 
tained until July 27, 1946, when there was an advance to 10.00 cents 
a gallon. A second increase to 10.30 cents was posted on December 
3 and the weighted average for all of 1946 was 9.62 cents a gallon. 


DISTILLATE FUEL OIL 


Substantially increased production of distillate fuel oil, includi 
Diesel fuel, together with slightly higher transfers and imports an 
lower exports, enabled oil companies not only to satisfy an increased 
domestic demand in 1946 but to add a large surplus to storage. 
These salient factors differed from those prevailing in 1945, when a 
slightly inflated production combined with lower transfers and 
imports was not sufficient to meet a higher demand and a draft on 
stocks was necessary to make up the difference. The domestic demand 
of 242,965,000 barrels of distillate fuel oil in 1946 was 7.5 percent over 
1945 requirements of 226,084,000 barrels, which in turn were 8 percent 
above the 1944 total. Foreign shipments of light-grade fuel oils have 
fallen since the ending of the war, as the 1946 total of 29,353,000 
barrels was 12 percent below the 1945 item of 33,496,000 barrels, 
which in turn was 23 percent under the 1944 demand. 

A review of the domestic demand in 1946, by quarters, shows that 
peak requirements of 74,618,000 barrels came in the first 3 months 
when the need for heating oils was a factor and that the total for the 
period was 9 percent over the corresponding item of 68,295,000 barrels 
in 1945. Usually the demand in the final quarter of any year 1s some- 
what below the total for the first 3 months of the same year; however, 
in 1946 requirements of 73,691,000 barrels in the fourth quarter 
nearly equaled the indicated demand in the opening period, and fur- 
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thermore, the total was 15 percent above the comparative item of 
64,081,000 barrels for 1945. It was warmer in the fourth quarter of 
1946 than in the same months of 1945; besides, comparative prices 
for light fuel oils were higher in 1946 so these negative factors could 
not have inflated the volume of demand. However, greatly increased 
shipments of domestic oil burners in the second half of 1946, many of 
which were installed and operating at the end of the year, were prob- 
ably the main reason for the expanded market. Delayed stocking 
of light fuel oils by both dealers and consumers was evidently another 
factor, as it is noticed that the demand in the third quarter of 1946 of 
43,446,000 barrels is 3 percent below the corresponding total for 
1945—44,712,000 barrels. The domestic demand for distillate fuel 
oil in the second quarter of 1946 —51,210,000 barrels —is only 4.5 
percent above the comparative item of 48,996,000 barrels for 1945 or 
well below the 7.5 percent gain indicated for the entire year. The 
fast-growing requirements for light heating oils and Diesel fuel is 
strongly evident in the opening quarter of 1947, when the domestic 
demand (96,260,000 barrels) was 29 percent above the total in the 
same 3 months of 1946. 

A definite break-down of the domestic demand for distillate fuel 
ous, including Diesel fuel, in 1946 is not available, as the annual 
survey covering sales of fuel oil by the Bureau of Mines is incomplete 
at this time. There are, however, some monthly data and other 
information upon which estimates of the several demands for light 
fuel oils can be made. The records of the Interstate Commerce 
Commission show that the railroads purchased 13,314,000 barrels of 
Diesel fuel in 1946; and it is believed that the total demand, including 
other distillate fuel oils, probably was 16,500,000 barrels for the year. 
Monthly releases of the Bureau of the Census, United States Depart- 
ment of Commerce, indicate that 5,466,000 barrels of Diesel fuel 
were loaded at continental ports of the country on vessels engaged 
in foreign trade. This item does not cover other light fuel oils, 
including Diesel fuel, sold to boats operating in coastal or inland 
waters, and it estimated that the total vessel demand for distillate 
grades reached 13,000,000 barrels in 1946. 


Sales of distillate fuel oil! in the United States, 1941-45, by uses? 


[Thousands of barrels} 


608 
Oo g , 

Ships’ bunkers (including tankers)....................... 10, 957 8, 900 11,069 | 13,187 14. 130 
8 Sen pode and P uis dust 888. 10 363 12 617 15 125 10 953 10 971 
liters, , and manufactur: ustries........... , „Oe 
Hesting 7) Ü⁰ͥũ ſſ ³ð A ⁰⁰kmm 8 120, 908 | 121, 995 * 870 me 910 ME 481 

Fuel oil (No. 1) sold as range 01... .ooooconccooooo....-. 4, 449 4, 978 , 87 : 

U. S. Navy, Army, and Coast Guard..................... 2,993 | 11,269 | 33,383 | 42,879 30, 366 

Oil-company fuel... .. ], 116 1, 064 884 981 1, 128 

Miscellaneous uses. 12,456 | 14,287 | 14,232 | 15,060 16, 825 
Total United States 173, 339 | 186,813 | 207,712 |1223, 872 | * 231, 625 

Exports and shipments to noncontiguous Territories - 16,925 | 21,575 | 24,957 | 43, 491 33, 496 
Biereg A 190, 264 | 208,388 | 232,669 | 267,363 | 265, 121 

— — — — — —bẽ 6ä —m — 


TET ge 
3 Dot yet ava 
8 Thos totals involve some duplication owing to rehandling of fuel oil initially sold to the Government, 
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No figures are available showing the demand for light fuel oils by 
as and electric power utilities; however, statistics released by the 
ederal Power Commission indicate a sharp upward trend in the 
demand for all grades of fuel oils in 1946, and it is possible that the 
light-fuel-oil total for both the gas and electric power industries ex- 

anded to 9,900,000 barrels for the year. The index of manufacturing 
or 1946 as computed by the Federal Reserve Board was 177compared 
with 214 in 1945. However, these indices reflect the need for fuels of 
all kinds by the manufacturing industries and not that for fuel oil 
alone. It is believed that the demand by industrial plants for dis- 
tillate fuel oil, including Diesel fuel, continued to rise in 1946 to about 
21,000,000 barrels, as all rationing regulations were off for the full 
year; burner equipment was more readily available, and besides 
there were interruptions in the coal supply due to strikes. 

The number of domestic oil burners in use in 1946 indicates a 
demand of 138,000,000 barrels of light heating oil for the year, and it 
is believed that there was an additional market for approximately 
9,000,000 barrels of No. 1 fuel oil for use in range burners. This 
latter quantity, plus an estimate of 53,500,000 barrels of kerosine sold 
for range fuel, makes a total of 62,500,000 barrels delivered for range- 
burner fuel in 1946. 

Oil companies probably used about 1,200,000 barrels of distillate 
fuel oils in their operations in 1946, while the balance of the indicated 
domestic demand—34,365,000 barrels—must be credited to military 
and miscellaneous uses. 

The changing demand for distillate fuel oils by various uses is 
shown graphically for 1937-45 in figure 10. All light fuel oils, Diesel 
fuel, and kerosine sold as range fuel are included. 

A downward trend in exports of distillate fuel oils noticed in 1945 
continued into 1946, when the total of 29,353,000 barrels for the year 
was 12 percent below foreign shipments of 33,496,000 barrels in 1945. 
Viewed in another way, 13 percent of the light-fuel-oil supply was 
credited to exports in 1945, while the proportion dropped to 10 per- 
cent in 1946. Exports of distillate fuel oil to the United Kingdom 
were drastically reduced from 26,913,000 barrels in 1945 to 14,399,000 
in 1946, while shipments to some other countries gained noticeably ; 
however, the quantities involved were not relatively important. 
Exports of light fuel oils to Canada, which showed a loss in 1945, rose 
to 1,649,000 barrels in 1946 or double the 1945 total of 826,000 barrels. 
Consignments of distillate grades of fuel oil to Mexico were 418,000 
barrels in 1946 compared with 242,000 in 1945. Efforts in postwar 
reconstruction in Europe are reflected in American shipments of 
light fuel oil to the following countries: France, 699,000 barrels in 
1945 and 2,234,000 in 1946; Sweden, 671,000 barrels in 1945 and 
1,627,000 in 1946; Denmark, 99,000 barrels in 1945 and 720,000 in 
1946; Netherlands, 48,000 barrels in 1945 and 744,000 in 1946; 
and Spain, nothing in 1945 and 225,000 in 1946. A sharp expansion 
in exports of distillate fuel oils to U. S. S. R. in recent years leveled 
off in 1946 to 1,075,000 barrels compared with 1,052,000 in 1945. 

The production of distillate fuel oil in 1946—287,896,000 barrels— 
was about 16 percent over the 1945 total of 249,224,000 barrels, and 
this increase compares with a 4-percent gain for 1945 and a 13-percent 
expansion in 1944. It can be added that the distillate fuel oils pro- 
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FIGURE 10.—Sales of distillate fuel oil, Including Diesel fuel, and range oil in the United States, 1987-48, by 
uses, 
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duced in 1946 were sufficient to satisfy 97.2 percent of the total 
demand (domestic and foreign) including gains in year-end stocks, 
compared with a 96.0-percent share in 1945. The percentage yield 
for distillate fuel oils jumped from less than 15 percent in recent years 
(14.5 percent in 1945) to 16.6 percent in 1946. This gain in the per- 
centage output of light fuel oils, was, however, at the expense of lower 
yields for both residual fuel oil (24.9-percent yield in 1946 compared 
with 27.3 percent in 1945) and motor fuel produced from crude 
petroleum—39.6 percent in 1946 against 40.9 percent in 1945. 


Sales of distillate fuel oil! in the United States, 1941-45, by regions and States? 


(Thousands of barrels] 
Region ? and State 1941 1942 1943 1944 1945 
Pacific Coast: 
Washington 3, 717 4, 598 5, 654 5, 933 6, 586 
ORCQOU eegene 2 2, 541 2, 850 2, 927 3, 219 
Callfornis NI EE 11,029 12, 820 17, 552 18, 032 16, 753 
AI 8 656 872 774 878 961 
N A KA 8 476 635 582 715 715 
Rocky Mountain: 
Idaho. NERA SOE NS Ro ⅛ x ART E DLE e ae 293 519 433 569 597 
WOMAN EE 477 502 532 989 1, 745 
„ etree oes ee ee d 258 317 308 144 1, 231 
Lët H. cece NA 216 424 487 571 
/ il rcu eege det 548 646 741 1, 015 1,171 
New Mexico ccc cec cce eese ee acer ee 198 227 403 522 
North Central: 
North Dakot aaa 637 661 550 482 662 
South Dakot aa. 695 737 648 618 691 
Minnesola... eege meu et uo erat 6, 034 6, 543 5, 867 5, 290 5, 658 
Nr 2, 117 2, 155 2, 010 2, 561 2, 578 
IOWA e EE ⁰⁰ydß y ZSMS 3, 197 4, 039 3, 758 3, 528 4, 633 
Wisconsin... 8 5, 885 5,572 4, 986 5,074 
Ilinolg:i2- oa a ds tal ad ck, 16, 530 17, 641 16, 177 16, 056 17,174 
i A IN 2, 757 2, 958 2, 804 2, 027 1 
Michigan c. acest cree Mote icu EE 6, 369 7,385 6, 799 6, 535 7,337 
OBIO fet cet ß EE 2, 658 3, 247 3, 543 3, 586 4, 414 
RentüuckW e s e A 786 1, 031 1,051 1, 067 1,172 
pS A 8 618 800 1, 095 1,168 1, 331 
South Central: 
n ß 5, 431 5, 499 4, 814 4. 900 5, 364 
FFII ⁰ A.. h ee 1.021 1. 299 1, 539 1,615 2,115 
UD EE 3, 304 6, 422 18, 595 23, 551 19, 724 
, A anu M ce 390 476 666 662 676 
r cee eeu EE E 810 884 1,092 1,152 1,134 
e een oo eect bt Sees ees neces 2, 154 2, 555 4, 408 4, 961 3, 825 
Mississipp lll 538 941 581 631 
JJ ⅛ð v 800 991 1, 286 1,375 1, 255 
New England: 
SING EE te 8 1, 410 1,190 1,062 1,012 1,149 
Now Hampsbire lc cl cc cessere 1, 431 1, 229 820 879 
A A A E 677 607 523 575 628 
Massachusetts 13, 087 10. 976 10, 190 10, 460 11. 640 
Rhode Island 2, 694 2, 659 2. 377 2. 440 3, 049 
Connecticut- ee See NENNEN 5, 629 5, 279 5, 452 5, 789 6, 210 
Middle Atlantic: 
New YORK. A ee et da A Lir 29, 454 28, 880 29, 458 27, 770 29, 954 
New e ³oðWW 88 15, 932 17, 635 19, 017 25, 635 : 
Fenn enn... 8 8. 379 8, 432 10. 225 12, 925 12, 618 
I a ers cet 457 516 650 803 §12 
NM Ee 3. 221 3, 628 3, 795 4, 026 4, 97 
District of Columbia 2, 079 2, 203 1, 907 1, 786 1, 863 
South Atlantic: 
A aa a K 1,857 2, 157 2, 966 3, 535 2,612 
West ergeet ũ 8 275 300 391 314 338 
North Carolina nee 965 1,119 1, 227 1, 252 1, 584 
South Carolina. co.cc geg geesde Ce Ee, 505 663 824 4 917 
TOOT a l: sats ett . ae nae E LE 1,016 1, 043 900 959 1, 298 
Florida e tio. ac iii 1,971 2, 447 2, 639 2, 405 2, 658 
RE A e a dd 173, 339 186, 813 207,712 | 4 223, 872 | * 231, 625 


Includes Diesel fuel oil. 
! Figures for 1946 not yet available. 
des Btatea are grouped according to petroleum-marketing territories rather than to conventional geographic 
ns. 
* These totals [n volve some duplication owing to rehandling of fuel oil initially sold to the Government. 
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All refinery districts of the country reported increased production 
of distillate fuel oils in 1946, o the Appalachian, Texas Inland, 
and the Arkansas and Louisiana Inland areas, where the quantities 
produced are relatively small. Refineries operating in the Texas Gulf 
Coast district produce nearly a third of the distillate fuel oils, and 
there the total for 1946—86,469,000 barrels—was 17 percent above 
the 1945 total (73,677,000 barrels). This larger volume of light fuel 
oil for the area was the result of both a 5-percent increase in crude 
runs and a higher percentage yield —20.4 percent in 1946 compared 
with 18.3 percent in 1945. The East Coast district is the source of 
about 20 percent of the distillate fuel oils produced in the country, 
and the output expanded by 10 percent from 50,243,000 barrels in 
1945 to 55,252,000 in 1946. The crude runs in the district in 1946 
were only 1 percent over the 1945 throughput, so most of the expanded 
light-fuel-oil production must be credited to a stepped-up yield —20.0 
percent in 1946 compared with 18.4 percent in 1945. 

The a uini RE ER refinery district produced a 14- 
percent share of all distillate fuel oils in 1945, but only 13 percent of 
the total in 1946; however, the EN rose from 34,601,000 barrels 
in 1945 to 36,861,000 in 1946—about a 7-percent gain. Here a higher 
yield —13.2 percent in 1946 against 12.5 percent in 1945 —was probably 
the weightier factor in the higher production, as the runs in 1946 were 
SE slightly above those in 1945. The outstanding increase in light- 
fuel-oil production in 1946 is found in the California refinery district, 
where the output jumped 39 percent from 29,702,000 barrels in 1945 
to 41,150,000 in 1946; furthermore, the percentage share of the 
national total for the area went from 12 percent in 1945 to over 14 

ercent in 1946. This greater production of distillates in the Cali- 
orni& area was realized, even though crude runs to stills were lower 
by 9 percent in 1946, consequently the gain must be credited entirely 
to a much higher yield—14.4 percent in 1946 compared with 9.5 per- 
cent in 1945. This improved yield for the light grades of fuel oil was 
possible in 1946, as that for residuals declined sharply from 47.5 per- 
cent in 1945 to 41.8 percent in 1946 and furthermore the percentage yield 
for motor fuel made from crude petroleum was down fractionately. 

An appreciable amount of light fuel oil originates in the Louisiana 
Gulf Coast refinery district—8 percent of the national total in 1945 
and 9 percent in 1946—and the output for the area increased from 
19,710,000 barrels in 1945 to 25,590,000 in 1946—a 30-percent gain 
compared with a 27-percent rise in 1945. A higher yield—21.1 
percent in 1946 against 19.8 percent in 1945—and stepped-up crude 
runs (22 percent over 1945), repeating similar favorable factors pre- 
vailing in the district in 1945, made possible the greater production of 
distillate fuel oils in 1946. Production of distillates in the Oklahoma- 
Kansas-Missouri ‘district in 1946 (21,457,000 barrels) was about 5 
percent over the 1945 quantity (20,500,000 barrels). This small gain 
was entirely the result of & better yield—15.5 percent in 1946 com- 
pared with 14.7 percent in 1945—as crude runs for these States 
dropped slightly. 

he remaining refinery districts do not produce large amounts of 
distillate fuel oil. The quantity reported for the Rocky Mountain 
area showed a big gain (29 percent) in 1946, while declines were indi- 
cated for the Appalachian (1 percent down), the Texas Inland (13 
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percent down), and the Arkansas and Louisiana Inland (8 percent 
down) districts. 

Light crude petroleum used as fuel by pipe lines is d eas as 
"transfers" to the distillate fuel oils; the quantities involved were 
3,123,000 barrels in 1946 and 3,044,000 in 1945. Such “transfers’’ 
supply about 1 percent of the total demand for all light fuel oils. 
The large shares of these items were credited to the Oklahoma- 
Kansas-Missouri and the Texas Inland refinery districts, and none 
at all was reported for the East Coast and Appalachian areas. 

Imports of distillate fuel oils into continental United States declined 
from & wartime peak of 15,269,000 barrels in 1943 to 4,754,000 in 
1945; however, there was an increase of 8 percent in 1946 to 5,141,000 
barrels. Less than 2 percent of the total demand for light fuel oils 
is made up of supplies received from foreign countries. The larger 
share of the imported distillate fuel oil comes from Curacao; however, 
several other countries, such as Venezuela, Trinidad, Mexico, and 
Canada, are credited with lesser amounts. Receipts of some light 
fuel oils from Saudi Arabia appear in the import statistics for the first 
time in 1946. "This was an item of 113,000 barrels received in the 
San Francisco customs district, according to the Bureau of the Census, 
United States Department of Commerce. 

Stocks of distillate fuel oils, which have dropped each year since 
1941, turned upward to & record volume of 59,620,000 barrels for the 
year end of 1946, a quantity 67 percent above the comparative item 
of 35,778,000 for 1945. The light fuel oil in storage at the close of 
1946 was equivalent to a 51-day supply at the subsequent January 
rate of total demand; this compares with a 35-day quantity available 
at the end of 1945 and 43 days for 1944. In 1945 the pressure for 
light fuel oils was so great that 1 percent of the total demand 
(2,555,000 barrels) was satisfied by supplies withdrawn from storage. 
Conditions were greatly changed in 1946, as 8 percent of the available 
, supply (23,842,000 barrels) was surplus over the year's demand and 
therefore was added to storage. 

Both refinery and bulk-terminal stocks of light fuel oils showed 
outstanding increases in 1946. Quantities reported as stored at 
refineries rose from 23,842,000 barrels at the end of 1945 to 38,708,000 
for 1946—a 62-percent gain compared with a 55 shrinkage of 
these same stocks in 1945 and 10 percent in 1944. Distillate inventories 
at bulk terminals—20,912,000 barrels at the close of 1946—were 75 
percent over the 1945 quantity (11,936,000 barrels), and this gain is 
in contrast to losses of 10 percent in 1945 and 5 percent in 1944 for 
these grades. 

All refinery districts reported higher distillate-fuel-oil stocks at the 
end of 1946 compared with 1945 except the Appalachian area, where 
quantities held are relatively unimportant. Light-fuel-oil inventories 
nearly doubled or even more than doubled in several refinery districts 
in 1946. Supplies held in the important East Coast area jumped 
from 29 percent of the national total in 1945 to & 35-percent share in 
1946, when the quantity &t the end of the latter year (20,613,000 
barrels) was 96 percent above the 1945 total (10,515,000 barrels). 
About a fifth of the light-fuel-oil stocks are found in the Texas Gulf 
Coast area, and there the total rose from 6,027,000 barrels in 1945 to 
12,150,000 at the close of 1946. Quantities of distillates reported 
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from the Louisiana Gulf Coast region are relatively less in importance; 
however, they expanded from 1,766,000 barrels for 1945 to 3,942,000 
in 1946. | 

The California refinery area reports a large inventory of distillate 
fuel oil (about one-fifth of the national total), and the volume of 
12,241,000 barrels in December 1946 was about 56 percent over the 
7,868,000 barrels held at the close of 1945. The quantity of light fuel 
oil stored in the Indiana-Illinois-Kentucky refinery district increased 
but slightly during 1946 (6,114,000 in December 1946 compared with 
5,773,000 for 1945), and moreover the 1946 item represented only a 
10-percent share of the national inventory compared with 16 percent 
&t the end of 1945. Less than 5 percent of the distillate stocks are 
carried in the Oklahoma-Kansas-Missouri group of States; however, 
the total reported rose from 1,839,000 barrels in 1945 to 2,536,000 in 
1946. Only small quantities of distillate-grade fuel oils are reported 
as held in the Appalachian, Texas Inland, Arkansas and Louisiana 
Inland, and Rocky Mountain refinery districts; and the year-end 
stocks all showed gains in 1946 over 1945, except for the Appalachian 
area. 

There were no tanker movements of light fuel oil from California to 
eastern areas in 1945 or 1946. The West Coast marketing area 
(California, Oregon, Washington, Arizona, and Nevada) does, how- 
ever, make some rail and truck shipments of distillates to other States, 
and the total covered in this trade was 870,000 barrels in 1946 com- 
pared with 636,000 in 1945 and 492,000 in 1944. "The California 
refinery district also receives light fuel oils from other parts of the 
country, &nd these totaled 289,000 barrels in 1946 against 251,000 in 
1945 and 275,000 in 1944. | 

Tanker shipments of distillate oil from the Gulf to the East Coast, 
which practically yo rhe during the war years, shot up strongly 
in 1946 to & record total of 68,851,000 barrels compared with 28,175,000 
in 1945. It should be added that the new level in this movement is 
well above similar prewar shipments, which reached a former high“ 
of 44,429,000 barrels in 1940. Texas is the source of the larger share 
(60,115,000 barrels in 1946 compared with 24,883,000 in 1945) of the 
light fuel oil moved in the Gulf-East Coast tanker traffic, while the 
balance (8,736,000 barrels in 1946 and 3,292,000 in 1945) originated 
in Louisiana. "M 

There are some barge and tanker movements of distillate fuel oil 
from the Gulf Coast area to terminals on the Mississippi River; how- 
ever, this traffic has varied greatly—from 2,881,000 barrels in 1944 to 
4,352,000 in 1945, followed by a sharp drop to 1,879,000 barrels in 
1946. Most of this light fuel oil is loaded at Louisiana porte; only a 
small fraction of it comes from Texas. Arkansas also 2 some light 
fuel oils to points on the Mississippi River, and the volume of t 
trade has also shrunk drastically—-from 3,398,000 barrels in 1944 to 
2,980,000 in 1945 and down to 83,000 in 1946. These recent declines 
in the Mississippi River traffic reflect a change-over from wartime to 
normal peacetime conditions. E Se 

There were no changes in tanker rates in 1946 on No. 2 distillate 
fuel oil shipped from the Gulf to North Atlantic ports—not gent er 
New York. A freight charge of 38 cents per barrel, effective October 
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15, 1945, was maintained throughout 1946. It should be added that 
the present transportation cost is actually figured at $2.85 a long ton 
(2,240 pounds) for all petroleum products; consequently the calculated 
rate per barrel varies with the average gravity of the different oils. 
An upward trend in distillate-fuel-oil prices was evident in 1946 as 
crude oil and labor costs mounted and the demand for these fuels 
increased. The price of 3.63 cents a gallon for No. 2 Straw fuel oil at 
refineries in Oklahoma, dating from December 1942, was raised to 
4.13 cents in January 1946. This advance of , cent a gallon was 
authorized by the Office of Price Administration on January 24 and 
was applicable to kerosine and heating oils sold for domestic con- 
sumption in P. A. W. Districts 1, 2, and 3. The increase in the price 
for these light products was intended to bring more of them into the 
market at the expense of an oversupply of gasoline. Further boosts 
in the Oklahoma refinery price followed during the year, and final 
December quotations ranged from 4.88 to 5.13 cents a gallon. A price 
of 5.4 cents a gallon for No. 2 fuel oil at New York harbor, effective 
late in December 1945, rose to 5.7 cents on January 28, 1946. The 
quotation ranged higher beginning in July and finally reached an 
average of 6.43 cents a gallon for the closing month of the year. 
Diesel oil at shore plants around New York Harbor sellin g at 5.2 
cents a gallon, dating from September 1, 1945, was marked upward to 
5.7 cents in January 1946, and this value held through July. There 
were additional advances in August and September for this grade of 
fuel and still another in early December to a year-end quotation of 
6.6 cents a gallon. Ships loading Diesel oil for bunkers in New York 
Harbor paid $2.15 a barrel beginning September 1, 1945, when all 
wholesale prices for fuel oils were dropped in line with lower Gulf- 
East Coast tanker rates. The OPA allowed a mark-up to $2.36 a 
barrel for ships' Diesel oil in late January 1946, and su uent ad- 
vances resulted in a year-end quotation of $2.73 a barrel. Diesel oil 
for ships fueling at Gulf ports remained at $1.65 a barrel all during 
1945; however, there was an advance to $1.86 a barrel in February 
1946. The price of Diesel bunkers at Gulf ports followed the upward 
trend ec e in other parts of the ere in 1946 to a December 
average of $2.31 a barrel. Quotations for Diesel fuel for ships like- 
wise advanced at San Pedro, Calif., from $1.45 & barrel in January 
1946 to an average of $2.39 a barrel for August. This higher price 
declined to $2.20 in late August and remained at that level for the 
remainder of the year. Quotations at San Francisco for this same 
grade of ships’ Diesel fuel in 1946 averaged 5 cents higher a barrel. 
Representative retail prices for light fuel oils in 1946 followed the 
upward trend noted in wholesale quotations. Records of retail fuel 
price for a number of cities, as published monthly by the Bureau of 
bor Statistics, United States Department of Labor, list a quotation 
of 7.60 cents a gallon for No. 2 distillate fuel oil in New York for 
December 1945. There was an advance to 7.70 cents a gallon in 
January 1946 and then to 8.08 cents in February. In the second 
half of 1946 there were several increases to 8.97 cents a gallon in 
October and then a eee drop to 8.73 cents for November. This 
lower value did not hold and the closing quotation of the year was 
9.04 cents a gallon. A retail posting for N o. 2 distillate in Chicago of 
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7.45 cents a gallon, dating from December 1945, held until February 
1946, when there was an advance to 7.88 cents. The quotations were 
raised several times during the year until they reached 8.87 cents a 
gallon in December. 

RESIDUAL FUEL OIL 


The production of residual fuel oil declined in 1946; however, the 
smaller supply, supplemented by increased imports and “transfers,” 
was not only adequate to satisfy a lower domestic and export demand, 
but there was a surplus to add to inventory. Conditions prevailing 
in 1946 differed somewhat from those in 1945, when part of the 
residual-fuel-oil supply had to be withdrawn from storage, as a 
slightly increased production, coupled with lower imports and “‘trans- 
fers," was not adequate to meet an increased demand. The indi- 
cated domestic demand for heavy fuel oils in 1946 (477,151,000 barrels) 
was 9 percent below 1945 requirements of 523,423,000 barrels, while 
exports continued the downward trend of recent years to 9,486,000 
barrels in 1946 compared with foreign shipments of 11,669,000 in 
1945—a 19-percent shrinkage. 

The drop in demand for residual fuel oils in 1946 was evident 
throughout the year, as the total for each quarter was well below 
the corresponding period of 1945. However, the relative shrinkage 
in quarterly requirements in 1946 diminished as the year advanced 
or as military and other wartime demands faded with the change-over 
to peace conditions. The indicated domestic demand for heavy fuel 
oils in the first quarter of 1946 (126,527,000 barrels) was 13 percent 
below the comparative 1945 total (144,940,000 barrels) and 12 per- 
cent down in the second quarter—116,540,000 barrels in 1946 against 
131,688,000 in 1945. However, in the third quarter of 1946, require- 
ments for residual grades (108,168,000 barrels) were only 8 percent 
under the demand in the same 3 months of 1945 (117,324,000 barrels); 
by the final period, when the need for heavy heating oils was again a 
factor and when industrial activities were beginning to approach 
peacetime conditions, total deliveries of 125,916,000 barrels were 
within 3 percent of the 1945 comparative item (129,471,000 barrels). 
A rising market for residual fuel oil in 1947 was evident in the open- 
ing quarter, when the indicated demand (137,459,000 barrels) was 9 
percent over corresponding 1946 requirements (126,527,000 barrels). 


Sales of residual fuel oil! in the United States, 1941-45, by uses? 


[Thousands of barrels] 


Use 1941 1942 | 1943 | 1944 1945 

Rr css... ee Se eS ol ces 80, 565 99, 996 116, 278 114, 635 112, 297 
Ships’ bunkers (including tankers).. ................ 56, 678 37, 817 62, 196 92, 069 100, 365 
Gas and electric power plants. 33, 622 28, 101 30, 858 34, 476 34, 532 
Smelters, mines, and manufacturing industries 78, 024 84, 515 84, 219 86, 664 91, 176 
A 8 46, 606 47, 483 42, 670 40, 474 43, 874 
U.S. Navy, Army, and Coast Guard. 25,746 | 56,531 92,713 | 101,347 97, 485 
Oil-company fueli. ee 54, 181 44, 871 47, 123 55, 363 57, 336 
Miscellaneous uses. 5, 568 6, 019 6, 420 4, 484 5, 200 

Total United States. E 405, 333 | 3 482, 477 | 3,529, 412 | 1 542, 265 
Exports and shipments to noncontiguous Territories. 14, 114 12, 095 14, 12, 536 11, 669 


ees ⏑——Iü | —— m, ——2ñũͤ— 


. ori dA Reni o TEM 395,104 | 417,428 | 497,371 | 541,948 553, 934 
t Includes Navy grade and crude oil burned as fuel. 


: Figures for 1946 not yet available. 
hese totals involve some duplication due to rehandling of fuelfoil/initially sold to the Government. 
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Sales of heavy fuel oil by principal uses in 1946, as reported in the 
annual survey conducted by the Bureau of Mines, have not been 
released; however, estimates of the several requirements, based on 
available monthly figures and other information, have been made and 
are as follows: Railroads, 101,500,000 barrels; bunkering of vessels, 
81,000,000 barrels, of which amount 55,340,000 barrels were loaded at 
continental ports of the United States on ships engaged in foreign 
trade, according to the Bureau of the Census, Uni tates Depart- 
ment of Commerce; gas and electric power plants, 51,350,000 barrels; 
smelters, mines, and manufacturing plants, 95,000,000 barrels; heat- 
ing oils, 49,000,000 barrels; oil-company fuel, 58,500,000 barrels; 
and military requirements and miscellaneous uses, 40,800,000 barrels. 

The columns in figure 11 represent the fluctuating annual demand 
for residual fuel oils by gun e uses in 1937-45. All heavy fuel 
e Honung Navy grade and crude petroleum used as fuel, are 
included. 

A gradual decline in exports of residual fuel oil, evident in 1944, 
continued into 1946, when foreign shipments (9,846,000 barrels) were 
19 percent below the 1945 total (11,669,000 barrels). There were 
no shipments of residual fuel oil to the United Kingdom in 1946 
compared with 4,360,000 barrels in 1945, according to the Bureau of 
the Census, United States Department of Commerce; however, this 
loss in the overseas trade was partly offset by gains shown for other 
countries. Canada received 1,924,000 barrels of heavy fuel oil in 
1946 compared with 734,000 in 1945, while shipments to Mexico 
rose from 583,000 barrels in 1945 to 836,000 in 1946. There was a 
slight increase in the requirements of Cuba from 1,005,000 barrels in 
1945 to 1,137,000 in 1946, and exports of residual fuel oil to U. S. S. R. 
jumped noticeably from 159,000 barrels in 1945 to 874,000 in 1946. 
Various countries received the following quantities of American 
heavy fuel oil in 1946: Sweden, 134,000 barrels; Denmark, 187,000 
barrels; Belgium, 168,000 barrels; and China, 211,000 barrels against 
no recorded receipts for those same countries in 1945. 

The volume of crude runs through refineries in 1946 varied onl 
slightly compared with 1945; however, the yield for residual fuel oi 
was cut from 27.3 percent in 1945 to 24.9 percent in 1946, to make 
more of the distillate grades. As a result the production of residuals 
dropped by 8 percent from 469,492,000 barrels in 1945 to 431,364,000 
in 1946. The lower output of heavy fuel oil in 1946 is in contrast 
to a 2-percent gain in 1945 and an 11-percent gain in 1944. Residual 
fuel oil produced in 1946 made up 87 percent of the total available 
supply m all sources and compares with an 88-percent share in 

Only three refinery districts—Indiana-Tllinois-Kentucky, Texas 
Gulf, and the Rocky Mountain—reported small gains in the produc- 
tion of residual fuel oil in 1946. About 19 percent of the heavy fuel 
oil made in the country is credited to the East Coast States, and the 
quantity dropped 6 percent from 85,352,000 barrels in 1945 to 80,007,- 
000 in 1946. The crude petroleum processed in the area was u 
slightly in 1946 compared with 1945; Kees the yield for ere 
fuel oils was only 28.9 percent in 1946 against 31.2 percent in 1945 
and hence the lower production. It should be added that runs of 
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FIGURE 11.—Sales of residual fuel oll in the United States, 1937-45, by uses. 
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Sales of residual fuel oil! in the United States, 1941-45, by regions and States ? 


[Thousands of barrels] 
Region ? and State 1941 1942 1943 1944 1945 
Pacific Coast: hd 
Washington AAA na eni RE 8, 482 11, 431 12, 991 12, 806 13, 615 
GGVVf))ßßß̃ ̃ ˙¹Ümj ¼ kt -m 10, 519 13, 036 15, 958 15, 638 17. 
F ³oÜ mm y eee 66, 172 87, 019 118, 848 116, 127 129, 514 
II ⁰ TTT 3. 775 3, 947 4, 117 2, 905 2. 706 
// ˙⁰ AAA 8 3, 810 5, 422 6, 940 7, 507 6. 628 
Rocky Mountain: 
Idálo EEN 457 561 603 580 557 
Mone ose wee baie i crie 2, 743 3, 302 3, 804 8 460 6. 253 
, ß e Eet 2, 004 2, 200 2, 572 6, 327 4.710 
JGG ͤ ( 476 571 887 1, 202 1, 396 
God,, eubeDemu de Es 926 1, 148 1, 404 1, 489 1, 262 
New Mex eee eee nee 503 552 505 755 1, 184 
North Central: 
North Dakota.. 40 42 93 104 623 
South Dakota ...........-.-.. cce csl cs mersa 214 167 212 276 241 
A seet eege e 1, 275 1, 194 1, 170 1, 219 1, 106 
/ cea ott ees EE 649 626 648 556 581 
fe d A 801 685 986 913 882 
i ee REESEN 1. 801 1,612 1, 667 1, 806 1,671 
Bo A EN 12, 413 13, 083 14, 694 15, 540 15, 092 
Indiana ss ce oto tie aise See 10, 025 9, 220 9, 220 11,77 12,118 
Mie 8 7, 215 7, 532 7, 257 6, 506 6, 4&2 
ONO- EES 8, 312 9, 126 10, 024 10, 567 11, 534 
Le EE 911 1. 123 1, 222 1, 022 926 
h/ ook Decus sd Y eases (45 749 1, 082 1, 580 1, 550 
South Central: 
ISsoüfi o EEN 5,517 5, 720 6, 720 6, 030 5, 971 
E s co ors ³⁰¹ A AAA 8, 256 7, 747 11, 099 10. 754 10, 584 
Ku co m MTM ̃ ⁰²ůͥd d AA OA 48, 330 57,027 75, 625 79. 495 81. 758 
Oklaahomanall..l..l.. moe eran cred 8, 913 8, 856 9, 711 8,787 & 314 
Arkansas. ocu EE 2, 326 2, 627 3, 229 3, 110 2, 32) 
E.... 14. 997 11. 309 12, 788 14. 003 13. 416 
„„ acumen hoe Set Luci o ture ie Sete 461 271 465 618 505 
Alabama dia 1, 980 2, 322 2, 466 2, 468 3, 131 
New England: 
INU LTA EE 2, 482 2, 141 1, 754 2, 061 1,718 
New Ueomnahire .. 1, 134 814 701 
ll ⁰»m 8 224 206 110 107 142 
Massachusetts ls rns 16. 009 14, 727 12, 548 16, 595 14. 513 
Rhode Island 6, 900 5, 176 3. 168 4, 008 4. 168 
Connectleut dadas 5, 729 5,076 4,114 4, 347 4, 034 
Middle Atlantic: 
N ool A satet cakes 27, 328 25, 248 27, 207 25, 635 27. 105 
New Jersey... .... Llc c el eee nee eee een ene rrr 31, 972 30, 337 36, 111 56, 143 49, 272 
Pennsylvania. 23, 100 22, 817 24, 515 32, 529 35, 210 
Deldw ae Se e 1. 346 1. 208 1, 334 879 1,173 
E A EECH 10, 215 9, 693 10, 854 12, 287 12, 889 
District of Colum bia 1, 380 1, 114 952 759 866 
South Atlantic: 
Virginia seen a ig ea Uia i 2, 605 2, 231 4, 594 6, 643 5, 943 
West Virginia.............._-....-..--------- eee 956 983 1, 244 950 888 
North Carolin 419 522 500 384 504 
South Groiss eos ce dv 9s0 670 1, 029 790 
El: E eo e e one oie xx 1, 942 1, 808 2, 502 2, 807 2, 821 
Florida E ⁵ (d . a rE a Dn 10, 474 9, 740 10, 770 14, 222 14, 950 
— ——U— . ——ᷣ— . | — ————MQÀ 
P ⁰³ 8 380,990 | 405, 333 4 482,477 | 4 529,412 | 542, 265 


Includes some erude oil burned as fuel. 
? Figures for 1946 not yet available. 
E: States are grouped according to petrolcum-marketing territories rather than to conventional geographie 
gions. 
1 These totals involve some duplication due to rehandling of fuel oil initially sold to the Government. 


foreign crude (usually of high residual fuel-oil content) in the East 
Coast district gained in volume in 1946 as it did in 1945, yet this 
favorable factor made no measurable difference in the lower yield 
reported. 

The Texas Gulf Coast region is an important; source of residual 
fuel oils, and the production (about a fifth of the national total) 
inereased from 88,617,000 barrels in 1945 to 90,200,000 in 1946. 
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Increased runs (5 percent over 1945) in this district were sufficient 
to counteract a lower yield—21.2 percent in 1946 compared with 22.0 
percent in 1945—hence the gain in the output of heavy fuel oils. 
California produces more residual] fuel oil than any other area; how- 
ever, the quantity declined by 20 percent—from 148,976,000 barrel» 
in 1945 to 119,224,000 in 1946—due both to a 9-percent drop in crude 
runs and a greatly reduced yield—41.8 percent in 1946 compared 
with 47.5 percent in 1945. 

The Indiane-Illinois-Kentucky refinery district is also the source 
of an important quantity of heavy fuel oil; and the total rose from 
53,494,000 barrels in 1945 to 54,323,000 in 1946, mainly because of 
a small increase in crude runs, as the yield remained fixed at 19.4 
percent for both years. A lower yield and smaller crude runs in the 
Oklahoma-Kansas-Missouri group of States resulted in a drop in the 
production of residuals from 24,764,000 barrels in 1945 to 23,406,000 
in 1946. Similar operating conditions also prevailed in the Texas 
Inland district, and the heavy fuel oil realized fell off from 22,491,000 
barrels in 1945 to 20,092,000 in 1946. Crude neum processed 
in the Louisiana Gulf area gained substantially (22 percent over 
1945); however, as the yield for residual grades of fuel oil was lowered 
from 17.2 eld us in 1945 to 14.1 percent in 1946, the output of 
17,040,000 barrels in 1946 differed very little from the 1945 total of 
17,062,000 barrels. The remaining refinery districts—Appalachian, 
Arkansas and Louisiana Inland, and the Rocky Mountain—do not 
produce large quantities of heavy fuel oils, and the Rocky Mountain 
area was the only one of this group to show a gain in 1946. 

Considerable quantities of heavy crude petroleum are used setae 
as fuel on leases and for general industrial purposes. Such crude oils 
are credited to the fuel-o1l account as transfers“ and totaled 23,142,- 
000 barrels in 1946, a gain of 12 percent over the 1945 item of 20,727,- 
000 barrels. This crude used as fuel represented about 5 percent 
of the total supply of heavy fuel oils in 1946 and approximately 4 

ercent in 1945. The larger share of the ''transfers" are reported 
rom the California refinery district—19,077,000 barrels in 1946 com- 
pared with 16,039,000 in 1945—while quantities in the other refinery 
areas declined from 4,688,000 barrels in 1945 to 4,065,000 in 1946. 
No “transfers” of this kind are made in the East Coast and Appala- 
chian districts. 

Imports of residual into continental United States, which dropped 
13 percent in 1945, expanded to 42,067,000 barrels in 1946, a 33- 
percent gain over the 1945 total of 31,648,000 barrels. Heavy fuel 
oil received from foreign sources made up about 9 percent of the total 
supply in 1946 compared with a 5 share in 1945. Practically 
all of the residual fuel oil received from abroad in 1945 and 1946 came 
from Curaçao, Netherlands West Indies, while relatively smaller 
amounts were credited to a number of other countries, including 
Canada, Mexico, Venezuela, Trinidad, Colombia, and Rumania. 

A lower domestic demand, together with increased imports and 
curtailed exports, were factors that resulted in an improved residual 
fuel-oil stock situation in 1946 compared with 1945, even though the 
production and percentage yield were unfavorable. The volume of 
year-end stocks of heavy fuel oils expanded from 37,158,000 barrels 
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in 1945 to 47,094,000 in 1946—a 27-percent gain in contrast to a 
26-percent loss in similar inventories in 1945. Stocks of residual fuel 
oil held at refineries, as well as those at bulk terminals, showed in- 
creases in 1946 instead of pronounced declines, as in 1945. Quantities 
reported at refineries rose from 28,749,000 barrels at the close of 1945 
to 37,414,000 in 1946—a 30-percent gain—while those held at bulk 
terminals were up 15 percent from 8,409,000 barrels in 1945 to 
9,680,000 in December 1946. 

During 1945, 13,225,000 barrels of heavy fuel oil were withdrawn 
from storage to meet the demand, while in 1946 the supply situation 
was more favorable as there was an addition to inventory of 9,936,000 
barrels. Expressed on a percentage basis, about 3 percent of the 
needed quantity of heavy fuel oils came from stocks in 1945; however, 
in 1946 there was a 2-percent excess, which was diverted to storage. 
Residual grades of fuel oil held at refineries and bulk terminals at the 

ear end of 1946 were sufficient for 30 days of supply at the subsequent 
anuary rate of indicated total demand, and this volume compares 
with a 25-day supply at the close of 1945 and 29 days for 1944. 

Nearly half of the residual fuel-oil stocks are carried in the California 
refinery district, and the quantity reported increased by 26 percent 
from 17,832,000 barrels in 1945 to 22,405,000 in December 1946. 
Important inventories of heavy fuel oil are also held in the East 
Coast and Texas Gulf Coast areas. Those in the East Coast account 
for about a fifth of the national total, and the quantity expanded by 
19 percent from 7,057,000 barrels in 1945 to 8,399,000 for 1946, while 
in the Texas Gulf Coast, a supply area, the year-end totals were 
5,051,000 barrels for 1945 and 6,935,000 in 1946. Heavy fuel-oil 
inventories in the Indiana-Illinois-Kentucky group of States rose 
from 2,587,000 barrels or 7 percent of the national total in 1945 to 
4,200,000 or 9 percent of all stocks in 1946. "The heavy fuel oil stored 
in the remaining refinery districts is not relatively important and rep- 
resented only about 12 percent of the total supply in 1945 and 11 
percent in 1946. Four of these areas—the Appalachian, Oklahoma- 
Kansas-Missouri, Texas Inland, and the Louisiana Gulf Coast 
reported gains in residual stocks in 1946, while quantities in the Arkan- 
sas-Louisiana Inland and Rocky Mountain districts were lower at 
the end of 1946 compared with 1945. 

No residual fuel oil was moved by tanker from the California 
refinery district to eastern areas in 1945 or 1946. . However some little 
heavy fuel 011—91,000 barrels in 1946 compared with 158,000 in 1945 
and 182,000 in 1944— was shipped out by rail and truck to other 
Western States. There were also some receipts of residual grades from 
other refinery areas—734,000 barrels in 1946 compared with 773,000 
in 1945 and 571,000 in 1944. 

The tanker and barge movement of residual fuel oil from the Gulf 
to East Coast ports is still well below the record volume of 75,923,000 
barrels made in 1941; however, there was a substantial increase in 
this traffic in 1946 to 55,186,000 barrels—a gain of 48 percent over 
the 1945 total of 37,192,000 barrels. Texas is the source of most of 
this heavy fuel oil moved by tanker to the Atlantic coast—49, 07 1,000 
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barrels in 1946 and 34,409,000 in 1945—while Louisiana supplies the 
balance—6,115,000 barrels in 1946 and 2,783,000 in 1945. 

Petroleum refiners operating along the Gulf coast send some heavy 
fuel oil up the Mississippi River by barge; however, this movement 
has fallen under peacetime conditions from 1,182,000 barrels in 1944 
to 1,042,000 in 1945 and down to 642,000 in 1946. Louisiana is cred- 
ited with most of this oil, while a small portion comes from Texas. 

There were no changes in tanker rates in 1946 for heavy fuel oil 
moved between the Gulf and East Coast ports, not east of New York. 
A charge of 43.8 cents a barrel for 10°-19.9° gravity fuel oil, effective 
October 15, 1945, was maintained all during 1946. The actual 
freight is based on a rate of $2.85 a long ton for all petroleum products 
and the equivalent cost per barrel varies with the gravity of the oi 


E 

e price of representative grades of residual fuel oil moved up- 
ward in 1946. A quotation for No. 6 at refineries in Oklahoma (94 
cents a barrel) held all during 1945 and until March 1946, when the 
monthly average rose to $1.03. An average value of $1.15 a barrel 
was maintained during the second quarter of the year and after several 
changes reached $1.28 & barrel in August 1946. The price was shaded 
several cents a barrel during the September-November period and 
then jumped to an average of $1.36 a barrel as the demand increased 
at the year end. 

Market quotations on No. 5 fuel oil at New York Harbor averaged 
$1.90 a barrel from early October 1944 through August 1945 and then 
dropped to $1.68 in September with inauguration of postwar tanker 
rates. There was a 4-cent reduction per barrel in late November 1945, 
and the December average was $1.64 per barrel or $1.82 average for 
the year. There were no further changes until March 1946, when the 
quoted price was raised to $1.90 a barrel. Late July brought another 
increase, and by September 1946 the average cost of No. 5 fuel oil was 
$2.25 a barrel. This value was reduced slightly in the fall months; 
however, the December average reached $2.32 a barrel and the weighted 
price for all of 1946 was $1.99 a barrel. 

Bunker “C” fuel oil at New York Harbor dropped from $1.77 to 
$1.55 a barrel on September 1, 1945, and then to $1.51 on November 
28, when normal tanker rates were put into effect. Quotations for 
Bunker “C” followed the upward trend of other fuel-oil prices in 1946 
and finally reached an average of $1.97 a barrel in August. This 
higher value did not hold and finally settled to $1.92 a barrel during 
the closing 4 months of 1946. A price of 97 cents & barrel for Bunker 
“C” at Gulf porte, effective in August 1944, was maintained all during 
1945 and until March 1946, when it advanced to $1.06 a barrel. The 
quotation for this grade of ships' bunkers was raised during the sum- 
mer months until it reached an average of $1.49 a barrel in August 
1946. There was a temporary reduction until December, when it rose 
to an average of $1.54 a barrel. Bunker “C” for ships loading at San 
Pedro, Calif., was quoted at $1.10 a barrel all during 1945 and until 
March 25, 1946, when the price was raised to $1.25 and remained 
there for the balance of the year. 
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LUBRICATING OIL 


The refinery production of lubricating oil amounted to 45,645,000 
barrels in 1946 for a new all-time high. This represents an increase of 
3,778,000 barrels or 9 percent over the production in 1945. The 
principal gains were in the East Coast and pee Gulf Coast districts, 
where the percentage increases were 12 and 22, respectively. The 
roduction in these two districts was about 50 percent of the total. 
duction in the Appalachian district was 5,175,000 barrels in 1946 
compared with 4,891,000 barrels in 1945. 

The percentage yield of lubricating oil from crude rose from 2.4 in 
1945 to 2.7 in 1946. This is just below the average yield for the pre- 
war period from 1939 through 1941. 

The total demand for lubricating oil increased from 41,909,000 
barrels in 1945 to a new “record” of 45, 942, 000 barrels in 1946. This 
increase of 4,033,000 barrels comprised an increase of 4,483,000 bar- 
rels in exports and a decrease of 450,000 barrels in domestic demand. 
Domestic demand for lubricating oil in 1946 was 41 percent above 
domestic demand in 1940, compared with a 35-percent increase in the 
domestic demand for all oils in the same period. Exports in 1945 
dropped to the lowest level in over 25 years, but the 68-percent in- 
crease in 1946 produced a total that was exceeded only by the exports 
in 1939. 


Salient statistics of lubricating oil ine United States, 1945-46, by months and 
stricts 


Domestic de- | Stocks, end of 
M re Yield (per- mand (thou- | period (thou- 
barrels) cent sands of bar- | sands of bar- 
Month and district rels) rels) 


1945 | 1946 ! | 1945 | 1946! 


— ——— ` o — MÀ | — 


By months: 
e, ouch pP UU RES 3, 504 | 3, 395 2.4 2.4 7, 604 
February ff ed 3, 062 | 3, 159 23 24 7, 966 
jo fige EE 3, 589 | 3, 786 2.5 2.6 7, 951 
ADI. 2-2 x. i xe. eee rade saw EHE d 3, 716 | 3,693 2.6 2.6 7, 852 
E EE 3, 882 | 3, 722 26 25 7, 565 
rr ĩͤ K O 3, 567 | 3, 839 2.4 2.0 7, 835 
¿A ge 3, 645 | 3, 620 2.3 2.4 7, 203 
A EE 3,712 | 4, 096 2.4 2.7 7, 030 
September._.............--..------------ 3, 128 | 4,016 2.4 2.8 7, 244 
% ow 3, 265 | 4, 327 2. 5 3. 0 7, 338 
Novem deere, A 3,485 | 3, 857 25 27 7, 384 
gece ber... .. lll... -| 3,312 | 4,135 23 2.8 7, 504 
Total c occa en iio 41, 867 |45, 645 2.4 2.7 7, 564 
— Lë eS ld leegen IZ 

By districts: 
East Coast.. EE 358 | 9, 332 3.1 3.4 2, 172 
Appalach ian 4,891 | 5,175 8.7 9. 3 597 
Indiana, Illinois, Kentficky, ete 4, 446 | 4, 1.6 1.7 809 
Oklahoma, Kansas, and Missouri.. 5,361 | 5,479 3.9 4.0 400 
Texas Inland 248 282 .3 .4 36 
Texas Gulf Coat 10, 989 :13, 399 2.7 3.2 1, 672 
Louisiana Gulf Coast ................... 2, 098 2.1 1.7 216 
Arkansas and Louisiana Inland.......... 1,453 | 1,380 5.2 6.3 113 
Rocky Mountain.....................-.- 265 278 .8 .6 77 
California. ............--------.--------- 3,820 | 3,422) 12| 12 1, 412 
Total A 8 41, 867 45, 645 24| 27 [35,334 4.884 7,773 7,564 


1 Subject to revision. 
3 Figures not available. 
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Average monthly refinery prices of five selected grades of lubricating oil in the 
United States, 1945—46, in cents per gallon 


[National Petroleum News] 
A vere 
Grade Jan. |Feb.|Mar.|Apr.|May|June| July Aug.] Sept. | Oct. |Nov.| Dec. pod 


year 


— — 


1945 


Oklahoma: 
200 viscose? No. 3 color, 


Pennsylvania: 

200 viscosity, No. 3 color, 
neutral, 420-425 flash, 25 
pour test.................. 30. 50:30. 50,30. 50:30. 5030. 50/30. 50 30. 50/30. 50| 30. 50,30. 50,30. 50/30. 50! 30. 60 

600 steam-rofined, cylinder 
stock, fliterable............ 15. 00/15. 00/15. 00/15. 00/15. 00/15. 00/15. 00/15. 00] 15. 00/15. 00/15. 00/15. 00; 15. 00 

Qulf Coast: 500 viscosity, No. 

2%-8% color, neutral 10. 00/10. 00/10. 00,10. 00/10. 00/10. 00/10. 00/10. 00! 10. 00/10. 00/10. 00/10. 00| 10. 00 


1940 
Oklahoma: 
200 viscosity, No. 3 color, 
Glo cece NE 13. 50/13. 50/13. ia 13. 64 14. 08/14. 57/15. 50| 15. 50/16. 00/16, 08/16. 14. 68 


| ee eg 22. 75| 22. 15,22. 75,22. 75 2. 75,22. 75 22. 84 24. 34| 25. 35126. 16,206. 33/28. 75| 24. 19 
Pennsylvania: 
200 viscosity, No. 3 color, 
neutral 420-425 flash, 25 
pour tee 30. 50/30. 50,30. 50,30. 50 30. 50 30. 50 30. 84/32. 75| 34. 13,30. 28 36. 5037. 07| 32 55 
600 steam refined, cylinder | 
stock, filterable............ 15. 00/15. 00/15. 00/15. 00/15. 00/15. 00/15. 36/19. 00] 21. 36 24. 30,25. 00,26. 38| 18. 45 
Gulf Coast: 500 viscosity, No. | 
| 


2}4-3% color, neutral 10. 00 10. 00,10. M die: 10. 00 aes ae 00 10. 85| 11.38/11. 38 11. 68/12. 13| 10. 62 
| 


OTHER PRODUCTS 


Wax.—Refinery production of petroleum wax has increased each 
year since 1938. The production of 841 million pounds in 1946 
represented an increase of 3 percent over 1945 and 64 percent over 
1940. About 37 percent of the 1946 total was 5 in the East 
Coast district, 15 percent in the Texas Gulf Coast district, and 13 
percent in the Oklahoma-Kansas district. In the prewar years, im- 
ports of wax, chiefly from the East Indies, represented as much as 14 

ercent of the total new supply in the United States, but the major 
oreign source of supply vanished with the Japanese invasion of the 
East Indies producing area. 

Domestic demand for petroleum wax declined from the all-time 
peak of 673 million pounds in 1945 to 636 million in 1946. However, 
this 1946 demand was 78 percent above the domestic demand in 1940. 
Exports in 1946 increased to 201 million pounds, but were still 3 per- 
cent below the average of exports in the 3-year period from 1938-40. 
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Salient statistics of wax in the United States, 1945-46, by months and districts 


[Thousands of pounds] 
Domestic de- Stocks, end of 
Production mand Exports period 
Month and district 
1945 1946 ! 1945 1946 ! 1945 1946 ! 1945 1946 ! 
By months: 

Bs eoo elo cul eae TE 71,960 | 65,520 | 57, 728 | 46, 480 | 19, 552 | 20, 440 | 88, 480 | 80,640 

February 64, 960 | 64,960 | 51,919 | 50, 569 | 15, 281 | 13, 551 | 86,240 | 81,480 

March. 81,480 | 77, 280 65, 274 | 58, 438 | 15,086 | 14,922 | 87,360 | 85, 400 

apri EE 70, 560 | 68,040 | 62,995 | 56,415 | 10, 385 | 16,105 | 84,840 | 80,920 

BY AAA ioe hte oid. 71,120 | 67, 760 | 65,714 | 58, 229 , 046 | 16,171 | 81,200 | 77, 280 

17·ĩ5Ü¹U!·C. -w K umi e 70, 280 | 65, 520 , 289 | 41,738 | 8,791 | 19,302 | 71,400 | 81, 760 

IT! 71,400 | 60,480 | 56,897 | 52, 810 : 15, 641 | 78,680 | 73, 920 

AUSUSL s oes vetns E 73,360 | 69,160 | 59, 936 | 52,987 | 10,006 | 16, 733 | 82, 600 73, 360 

September 54,040 | 68, 600 | 38, 594 | 43, 764 | 14,079 | 15,036 | 84,280 | 83, 160 

0 lr ee 58, 240 | 74, 480 | 45,590 | 65,517 | 12, 970 7,283 | 84, 280 84, 840 

November 66, 640 | 79, 240 | 51,163 | 52,024 | 16, 597 | 22,176 | 83,160 | 89, 880 

ecembee rr 63, 840 | 79, 800 | 45,813 | 59, 964 | 19,147 | 23,476 | 82,040 | 86, 240 

y WEE 817, 880 |840, 840 |672, 912 |635, 935 |158, 526 |200, 836 | 82,040 | 86, 240 

By districts 

East Coast. ..................... 309, 400 |310,2 ,840 | 35,000 

Appalachian..................... 102, 480 | 99, 960 18,480 | 19,600 

Indiana, Illinois, Kentucky, etc..| 60, 200 | 53, 760 9, 800 | 10,920 

Oklahoma, Kansas, and Mis- 

Tel ca loa ea | A p pu EE Y Se ee. 

Texas Gulf Coast. 122, 080 |130, 200 Q, 240 7, 840 

Louisiana Gulf Coast 82,320 | 89, 600 1, 1, 400 

Rocky Mountain ; 21, 840 7, 000 4, 480 

SE 23, 800 | 25, 760 1, 400 840 

q WEE 817, 880 840, 840 |672, 912 1635, 935 |158, 528 200, 836 | 82,040 | 86, 240 

1 Subject to revision. 
1 Figures not available. 


Average monthly refinery price of 124°-126° white crude scale wax at Pennsyl- 
vania refineries, 1942-46, in cents per pound 


[National Petroleum News] 


Coke.—The production of petroleum coke amounted to 2,124,200 
short tons in 1946 compared with 2,023,000 tons in 1945. Exports 
increased from 209,200 tons in 1945 to 386,200 tons in 1946, but 
domestic demand declined 2 percent to 1,806,200 tons in 1946. 

The principal refinery districts producing coke, in order of their 
importance in 1946, were the Indiana-Illinois, Texas Gulf Coast, 
Louisiana Gulf Coast, California, Oklahoma-Kansas, Texas Inland, 
and East Coast districts. The Illinois-Indiana district produced 49 
percent of the total in 1946 compared with 56 percent in 1945. 
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Salient statistics of petroleum coke E the United States, 1945-46, by months and 
istricts 


Domestic de- | Stocks, end of 
Production d 
(thousands of | Yield (percent) | mand (thou. | period (thou- 
tons) 
tons) 


sands of short 
Month and district short tons) 
1945 1946 ! 1945 1946 ! 1945 1946 ! 
By months: 
Januar jj 181.4 | 160.6 0.6 0.6 174.4 146. 4 
February.. 163.0 | 149.0 .6 .0 131.2 146. 8 
¡E C 172.4 | 166.6 .6 .6 124.8 141.8 
ee ee ew tease es 184.2| 181.2 .6 24 140.8 144. 4 
JJC oe cee ates 178.6 | 164.4 .6 .6 150. 4 120.0 
/////»ͤ»%ͤ ß 171.6 | 159.0 . 6 . 5 147. 6 85. 0 
/ ˙ A ews sass wok .8 | 168.0 .6 .6 154.0 78.0 
ugust..... 180.4 | 185.8 .6 .6 160. 4 71.6 
September 148.2 | 189.8 .6 .6 162. 2 89.0 
c EE 143.6 | 212.2 .5 sd 159.0 95.6 
November...................... 152.0 190. 6 .5 . 7 159. 4 93. 4 
mber... -oaan 162.8 | 197.0 .6 .7 158. 2 00. 0 
/// ˙·¹1ww‚ 2, 023.0 2 124. 2 6 6 158. 2 90. 0 
By districts: 

East Coat 73. 6 119. 6 .1 .2 1.0 .2 
Appalachian. . .................. 30. 2 29.2 .3 ca 3.0 .6 
In „Illinois, Kentucky, etc. . I, 138. 8 [I, 034. 2 2.1 1.8 45.4 27.0 

Oklahoma, Kansas, and Mis 
CCC 1486 | 138.8 .6 .6 4.4 3.8 
Texas Inland...................- 126.2| 131.8 7 .8 . 3.8 .8 
Texas Gulf Coast 200.8 | 227.8 .2 .3 11.8 2.4 
Louisiana Gulf Coast 141.0 | 209.0 E .9 .B 1.2 
Rocky Mountain................ 44.2 .4 .5 11.6 80 
lfornlá.- zoe mum 125.0 | 189.6 2 .3 76. 4 46.0 
f!» TT 2, 023.0 |2, 124. 2 . 6 6 1. 842.8 |1, 806. 2 158.2 90. 0 


1 Bubject to revision. 
3 Figures not available. 


Asphalt and Road Oil.—The domestic demand for asphalt increased 
from 6,972,800 short tons in 1945 to 7,909,700 tons in 1946—a gain 
of 13 percent. Imports declinedffrom 147,100 tons in 1945 to 125,700 
tons in 1946, while exports increased 59 percent to 372,300 tons 
in 1946. The wartime restrictions on the production and use of road 
oil resulted in a very low indicated demand: for this product in 1944— 
1,560,000 barrels. This demand increased to 2,505,000 barrels in 1945 
and to 5,939,000 barrels in 1946. However, the 1946 demand was 
still 34 percent below the demand in 1941. 

Detailed statistics for asphalt and road oil appear in the Asphalt 
and Related Bitumens chapter of this volume. 

Still Gas.—The production of still gas dropped from 372 billion 
cubic feet in 1945 to 317 billion cubic feet in 1946, with a decline in 
every refinery district. The Texas Gulf Coast district, with an output 
of 83 billion cubic feet, continued as the major producer in 1946. 
Other important producing districts were: Indiana-Illinois, East 
Coast, and California. 
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Production of still gas in the United States, 1944-46, by districts 


eos | eee | —— | eee | coerce — — 


¡AO (| EE 13, 763 
V eT? JJ TO 3, 509 8, 438 
Indians, Illinols, Kentucky, etc 17, 433 16, 899 
Oklahoma, Kansas, and 7, 358 6, 732 
Texas Inland............................. 4, 480 4, 368 
Texas Gulf Cosst. ........................ 30, 063 , 095 
Gulf Coast. 9, 507 6, 212 
Arkansas and Louisiana Inland 1, 683 1, 322 
Rocky Mountaln. 2, 254 2, 137 
1 coe ᷣͤ ⁰ esas 13, 408 11. 244 
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1 Subject to revision. 


Miscellaneous Oils. — The domestic demand for finished miscel- 
laneous products increased from 37,857,000 barrels in 1945 to 46,- 
026,000 barrels in 1946—a gain of 22 percent. The major products in 
this group are liquefied gases for fuel use and for chemical and rubber 
manufacture. In 1946, the domestic demand for liquefied gases 
amounted to 39,736,000 barrels, and the domestic demand for all 
other products in the miscellaneous group was 6,290,000 barrels. 
The supply of liquefied gases is derived from natural-gasoline and 
cycle plants and from refinery production. Transfers from natural- 
gasoline and cycle plants in 1946 amounted to 25,458,000 barrels, and 
refinery production of liquefied gases totaled 15,440,000 barrels. 
Refinery production of all other 5 in the miscellaneous group 
amounted to 7,099,000 barrels, but no detailed break-down of the 
output by products is available. 


INTERCOASTAL SHIPMENTS? 


Shipments of mineral oils, crude and refined, from Gulf coast 
porte to east coast ports more than doubled from 1945 to 1946. 
Crude petroleum was the largest single item in these 1946 shipments; 
it constituted 40 percent of the total shipments in 1946 compared 
with 36 percent in 1945. Gasoline occupied second place in import- 
ance; its shipments constituted 26 percent of the whole in 1946 com- 
pared with 24 percent in 1945. Intercoastal shipments of all varieties 
of mineral oils were considerably larger in 1946 than in 1945. The 
lowest rate of increase of all specified varieties—that of residual fuel 
oil—was 48 percent. 


3 By A. H. Redfield, Petroleum Economics Branch, Bureau of Mines. 
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Mineral oils, crade and refined, shipped commercially from Gulf coast to east 
coast ports of the United States, 1945-46, by classes ! 


[Thousands of barrels) 
| 

Class . Jan. | Feb. | Mar.| Apr. | May | June} July | Aug. | Sept.| Oct. | Nov.| Dec. | Total 

1945 
Crude petroleum... 3, 408 3, 016] 3, 392| 2, 968| 3, 023] 2, 685| 4, 240| 3, 944| 6, 469| 9, 854115, 888/14, 525| 73, 502 
Gasoline 2, 3160 1, 931 2, 327 1,941) 2, 277 2,023) 1, 746 3,340) 5,346] 7,054, 9, 813) 8. 679| 48. 783 
Kerosine. e 780 646 605 505 320 936 716 734| 1,174| 1,383, 2,101} 3, 328 13, 223 
Distillate fuel oil..| 2, 695 3, 9260 1,918 711 404 588| 1,197| 1,281} 2, 055 2, 563| 4, 437| 6, 400 28,175 
Residual fuel oil...| 3,055| 3, 323| 3, 717| 2, 058| 1, 405 2,155| 2, 657| 2, 646 2,197| 3, 392] 4, 029| 5, 658| 37, 192 
Lubricating oils . 65 171 8| 214 256) 310] 1,024 
iscellaneous oils.|...... 8| 499 196; 309) 133 7 6 52 238) 340] 349| 2,177 
‘ais 12, 344/12, 850/12, 458| 8,379) 7, 738| 8, 520/10, 668/12, 122/17, 301/24, 698 37, 76439, 249/204, 091 
Crude petroleum. .|16, 870,17, 822/16, 015/14, 862/15, 924/17, 772/16, 107/16, 002/15, 14514. 569/14, 864/15, 730191. 
asoline.......... 10, 734| 8, 809| 9, 232/10, 751/10, 505/10, 742/11, 718/11, 703| 9, 547/10, 016| 9, 940,10, 270|123, 967 
Kerosine.......... 4, 096| 3, 206| 3, 340| 2, 799| 1, 945| 2, 134| 2, 563| 2, 452| 2, 062] 2, 703| 2, 724| 4,011) 34, 335 


Distillate fuel oil..| 6, 901| 7, 323| 6, 308] 4, 663| 4,663, 4, 417| 5, 281| 4, 812| 5,305] 5,004| 5,095} & 986 6S, 551 
Residual fuel oil...| 4, 714| 5,048| 4, 203| 5,035| 4,672| 4, 681| 3, 970 4, 303, 3, 803| 4, 035| 4, 834| 5,888 55. 186 
Lubricating oils...| 460 477 598|  449| 575 463| 574] 656) 569) 513) 762; 504! 6,000 
Miscellaneous ofls.| 235 166 364] 135] 257) 266) 199 387| 234; 152) 274) 121! 2,7 


—— N | ————— | H | — | e—ÀÓ — — | cr E, erre, 


1 Oil and Gas Division, U. 8. Department of the Interior. 
3 Includes 1,711,000 barrels for export. 


FOREIGN TRADE? 


Imports of mineral oils, crude and refined, into continental United 
States increased 19 percent from 1945 to 1946. They constituted 6 
percent of the total new supply in continental United States in 1945 
and 7 percent in 1946. 

Crude petroleum, residual fuel oil, and distillate fuel oil together 
made up 97 percent of the total mineral-oil imports into continental 
United States in 1945 and 99 percent in 1946. Virtually all these 
imports came from ports of the Caribbean Sea and the Gulf of Mexico. 
Venezuela supplied 48 percent of the total imports in 1945 and 53 
percent in 1946; the Netherlands West Indies 41 percent in 1945 and 
34 percent in 1946; Colombia 6 percent in 1945 and 7 percent in 
1946; and Mexico 3 percent in 1945 and 4 percent in 1946. 

Of the crude petroleum imported into continental United States, 
Venezuela furnished 77 percent of the total in 1945 and 81 percent in 
1946, Netherlands West Indies 7 percent in 1945 and 6 percent in 
1946, Colombia 11 percent in 1945 and 12 percent in 1946, and Mexico 
3 percent both in 1945 and in 1946. Kuwait, a newcomer in the 
United States market, made an initial shipment of 115,000 barrels 
in 1946. 

The Netherlands West Indies provided 97 percent of the residual 
fuel oil imported into continental United States and the noncontiguous 
Territories in 1945 and 95 percent in 1946. Minor amounts were 
imported in both years from Mexico, Venezuela, Trinidad, Canada, 
and Colombia. 


3 By A. H. Redfield, Petroleum Economics Branch, Bureau of Mines. 
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Caribbean countries and Mexico shipped 77 percent of the distillate 
fuel oil received in continental United States and the noncontiguous 
Territories in 1946, and Middle Eastern countries—Saudi Arabia, 
Bahrein Island, and Iran—23 percent. In 1945 Caribbean countries 
and Mexico had supplied 98 percent of these imports. 


EXPORTS 


Continental United States continued to be & net exporter of min- 
eral oils. The excess of e exports over all petroleum 
imports decreased from 69 million barrels (revised figure) in 1945 to 
16 million barrels in 1946. In crude petroleum, however, imports 
were larger than exports in both years. The excess of crude imports 
al from 41 million barrels (revised figure) in 1945 to 45 million 
barrels in 1946. The principal decreases were in net exports of re- 
fined oils, notably of motor fuel (from 86 million in 1945 to 45 million 
in 1946), and of distillate fuel oil (from 29 million barrels in 1945 to 
24 million in 1946). On the other hand, residual fuel oil has lon 
been imported in greater quantities than exported. The excess o 
imports of residual fuel oil increased from 20 million barrels in 1945 
to 33 million barrels in 1946. The net outward shipments of lubricat- 
ing oils increased from 7 million barrels in 1945 to 11 million barrels in 
1946, reflecting the resumption of manufacturing activities in Europe. 

rts and Territorial shi ments of crude petroleum from conti- 
nental United States 3 23 percent from 1945 to 1946; but the 
40,750,000 barrels of crude petroleum exported and shipped to the 
Territories in 1946 was only 53 percent of the 77,273,000 barrels 
exported and shipped in 1938, the peak year for such outward shi 
ments. There was a marked difference in the destinations of the 
crude exports in the two sample years. In 1938 Canada received 
32 percent of the total exports of crude, Japan 27 percent, France 
22 percent, and Italy 9 percent. In 1946, however, 86 percent of 
the crude exports went to Canada, 5 percent to France, 3 percent to 
the United Kingdom, and 3 percent to Cuba. 

Exports and Territorial shipments of refined oils were 26 percent 
less in 1946 than in 1945. The greatest decrease, both quantitativel 
and proportionally, was in outward shipments of motor fuel, whic 
declined 48 percent from 1945 to 1946, largely as a result of the 
termination of Lend-Lease shipments. The most marked decline 
was in exports of motor fuel to Europe, especially to the United King- 
dom and the U. S. S. R. Exports and Territorial shipments of distil- 
late fuel oil were 12 pereant lower in 1946 than in 1945, chiefly as a 
result of decreased exports to the United Kingdom; and of residual 
fuel oil were 19 percent less in 1946 than in 1945, likewise due to re- 
duced shipments to the United Kingdom. On the other hand, the 
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Crude petroleum exported from the United States, 1939-46, by countries ! 
[Thousands of barrels] 


——M— | | | ——— | —MÓÀM——— | — | —— áÀ | — n 


Gand. RN 28, 12] 28, 778 |26, 516 |33, 753 |41, 942 33, 738 32, 841 | 36, 595 
PC La EE EE 1,141 822 | 1,219 825 791 674 824 1, 158 
,, i E Leese 290 349 195 103 65 60 80 102 
Argentina EA aea t eu aa aa 2,125 779 423 11114 70 724 
Brazil codes uocat De EET Salire 173 250 273 69 2 ] 73 282 
i ⁰ y AA d GE, EC 1 
/ͤßÜ ur 88 46 )J! ¼m GE 8 
eee ß EE ! ˙ /. 68 
Le . AN II ³ dd ( 8 
Lee EE „r, E GE EE 2, 305 
E AAA /// E E A u 8 
A MEM i, ⁰ r Tbe s 
Netherlands S EAS DE ES EE Net EE SE 
rr 140 531 S/ A MA 143 
h ³ð;q ⁰ eecewevee es 639 BG le Soe IS ES P 104 87 
United Kingdo nnn 560 533 238 598 485 421 | 1,284 | 1,233 
ET A A ⁰ AAA. A PA AMA ĩ x A eases 3 
CHING AR a aeaea /! PE POS mut 8 
RWmüunnnnnnnnn ida 818 844 KZ E E AO ees eto os cet 
Hong Kong III/ GE, E EA, AS 
r A IO 16,086 |11,529 | 5,208 / ⁰ ¹ TT 
3232222 Cesc a eae Os oe Reese 232 JJ AA A AA MER 
British East A fr ickckcaa add „„ E GE Lj. EE 
DAAA A A E A PE E 6 F 
hh õĩ ² ] ůͤ ⁰»» .A. S . 8 ^ GE EE AOS 
Union of South Atrieg EE, SE 1 111 2 2 
e e . een elec eeks 9 7 1. ii Je 8 
TEE WEE, Ad A AO , 8 8 
Other countries 218 65 7 12 10 3 73 6 


—À | —— — —qͥ—— FEW—ſ—J—0——— E E 2Eñ 


72,076 |51, 496 ¡34, 484 35, 560 43, 343 34, 802 |35, 353 | 42, 574 
t U. 8. Department of Commerce. 


outside world took 38 percent more kerosine from the United States 
in 1946 than in 1945 and 68 percent more lubricating oils. Exports 
and Territorial shipments of paraffin wax increased 27 percent from 
1945 to 1946, partly at least because of the virtual elimination of 
Burma and Indonesia from the export market. 

Of the total exports and Territorial shipments of major refined 
oils and paraffin wax to foreign countries, 77 percent in 1945 and 59 
percent in 1946 went to Europe. The United Kingdom received 69 

ercent of the total in 1945 but only 31 percent in 1946, and the 
U. S. S. R. 4 percent in 1945 and 2 percent in 1946. To other Euro- 
pean countries that had been largely deprived of mineral oils during 
the war period, 4 percent went in 1945 but 26 percent 1n 1946. 

North American countries received 6 percent of the total exports 
and Territorial shipments in 1945 but 15 percent in 1946. Canada’s 
share of the whole increased from 3 percent in 1945 to 9 percent in 
1946. South America took 1 percent of the total in 1945 and 2 per- 
cent in 1946. 

Exports and Territorial shipments of major refined oils and wax 
from the United States to Oceania amounted to 2 percent of the 
total foreign sales in 1945 and 4 percent in 1946. Australia received 
1% percent of the whole in 1945 and 2 percent in 1946. "M 

Africa accounted for 2 percent of the total exports and Territorial 
ahipments of refined oils and wax in 1945 and for 4 percent in 1946. 


MINERALS YEARBOOK, 1946 


982 


uo 03 Wafqng ¢ 
*gpunoduroo 190031908 pus “0U/[0883 [81N38U '[ozuaq sopn[ou] e 
*110d 01 Stu Jo suo 40130 3nou3noJt3 PISN 908019 WO 
4133/18 1991p Zem som3y ‘oruwo Jo 3uour]redaq S '() Jo 8p40091 u104] pejyduroo $32npoad pouyaz jo νEm/udius pas uodxo: sou Jo ngang o) pojoda1 eg οο Jo $340d Xf t 


poe ‘Ist 080 CT | 996‘6 611 ‘OT | OcO'el | OTS ‘FE | OST ‘eT (eent | 926'ET (reet | FOO‘EL | 62801 e000 [ooo „„ „ „ „ „„ peuyaJ PUB IPN [930], 
el El EE sO lS y — A Ä2——Ü—̃ 1 — e OS eS Oe 
597 “OIT | £16‘8 179 9 948 ‘9 $98 ‘8 I ‘OL | 068 8 OIT'IT Sie oi | 998% Fee ‘OL | SCgg BEE e er e pougel 10% 
816 ‘T cog opt HA 271 161 11e 261 671 191 18 991 . SC A STJO SNOsUBI[I0S1 AT 
870 Z 891 oc . Ing 96 851 Let eez Esz III 261 60% Ets re FV i eudsy 
128 1 £61 861 801 LL 891 La £68 761 601 951 Cel JJ) ĩ 0100 
SLL 8 64 9% +e 09 , 9g 09 . 85 8 CO : 85 €l DUE CUN EE A XBA Uljeleg 
850 ‘IT 110 'T £16 602 802 OST 'T +26 ¿90 ‘T GAR) TEL eec “I C19 „ eege ceu nae EUN MET [ro 3uj?e511qn'q 
98 6 (GON? VIS 118 f 6£0 T 999 186 995 GES 958 £26 | +62 ^U NEC ege [Io [9g [enplsay 
ESE 62 187 1 LL8 820 I +90 * 810 '£ sel Z 9117 L^ 909 E +58 'T 988 'T i . THO [21g e3settrisiq 
699 8 914 rH Lee 85 £08. 110 719 ‘T 008 104 80 ose, rf EE 980 40M 
68€ ‘SF se6‘e 02 'e 949 8 | 9t6'€ 86 “€ 29 7 098 7 800 “e eee e 06€ 9 919 7 Bir M oc ... r [91] 100 
:8jonpoud peuges 
a |__| | | | A E —— SSS AS 
092 ‘OF 201 ˙8 NE E yt 891 5 80€ 7 002 5 EZE E (ch: 819 “€ L 7 266 ‘T ( er rg USES pouge1 pus epruo 0. 
===> 1961 
€86 ZSI 669 11 [060 11 | FOS ‘OL 697 11 999 01 | 8S ‘oT HEI 640 | O16'02 869 61 | FOS'ZL | BES Sl Ur pouga1 pus pn [VOL 
S86 651 | 028 ‘6 169 2 166 ‘9 £62 8 8sz 'L G66 ‘ZI | 603 21 | 128'8T [78 81 | Sco 21 | SOB ‘OL (mt [oT TTT peugo1 1830. 
901 ‘T dl 971 86 PL 16 78 L8 88 04 £6 88 J AS EE S[JO Ssnoous[[399sT PT 
682 ʻI Sel Le] Ha ert 701 69 08 801 96 98 29 CW¶⁰ͥ᷑ꝙl 8 yeydsy 
970 ‘T 66 LEI 011 £4 001 +9 98 901 £6 $8 89 A: OO eee Lega me EE 9302 
999 69 69 9t 09 9€ Lë US ce LE Léi 99 TE, EA A PO TU ao ee UN eT ee xu UVB 
9 9 829 629 LOE so» 205 SCH £69 682 C96 789 ECH SE, [Io 3017894qnT 
699 ‘IT Lvl Jop 669 179 068 DONT gFT'I 98 J 862 T OLE 'T Ug ChE BS Sere EE [Jo fon; [UNPISIY 
907 ‘Cf 881 7 8 7 619 Z 509 ‘T 281 7 SSE L £16 > 2 6112 64 7 092 ‘I / [Io [91g aens a 
OST ‘9 LLY ye 929 PCS 65 ROS Uus 969 SI 92v. 962 JJ. EE aol or QUISOJIM 
690 88 700 7 896 8 677 8 | Of’ 668 8 987 9 | £066 089 11 199 71 | 65€ 71 89 |siz' lo t [90] 1030] 
:S39Npold peugeq 
866 ‘ZE 67€ 7 66€ ‘E £09 “€ 901 '£ SOE “€ EES “€ 916 * 807 E £99 Z £26 J SoS t OE O asen asare : e n urna[o1jed opno 
t 
4 
BIOL | weie a 1 y | 990190 Juries sn3ny | Aine | eunt | sew | mdy | PEN | y EN g |£renuer SsuD 
[s[o11eq jo spussnoq L} 


¡ SYJUOW pus Sosse[o 
Áq '9F-QhET sehon | snonSruoouou oj sjueurdpyqs Surpn[oup 'S9I8I8 poran p[ejueupguoo wog peddiqs 'peugei pus epnio ‘so [eieupw 


'e[q9j JO pus 39 S9}00}003 90g 


pS ez fet 29 1898 loc J 026% Lon Ize [ew 119 166 88 189% | 9299 Ir? ASS An 
902 * BVD D 88D e pita EE . HUE EE pus[1227] 4g 
eoc ‘8 zez‘t los 285 lot eg Joe's iuo 12:9 | joe 9 —H [Fei 98 | (0 |t uopo S 
197 281-166 Fee 200 Tel , , A e ujsdg 
8121 50 Z I ISL des 29 / „„ „ „ (o lot Io | (Q9 les | @ It ITT 1e2n3104 
I Z g9 ae BOE. Gy et ree. Joor e E q /fꝶ/ę̃ /! ll. ABMION 
072 9 e , ,n reese. Spuullo que N 
108 ‘9 6 % [88 IJ Izor I aez g 60 [lee OST BRS 8681 0 ously 
soc Woe ee d eg. idas ayas E: OE paa! tas lata pop reu LE A 
eeng ohhh „eis Fe... 949 Je Lie | («e |---|eoe Im Io Zmoqurexny] pus umi 
:edoummqt 

LL 0% | 9€9 “pp 

990 7 il lorz Lez. "Lat. e , Ja e et Peto meer ne oes BWPIMY qinog 10070 
959 ‘2 889 ʻI EE 
GE e,, e ,,, . Aerm 
EI , g aW qu. "qe qe. qeu embed è , / , m- -=- 88 ureuiung 
015 8 1H 3 E ( nəd 
78 21 189 C1 | ze^er lae. Je lea a Mu e) Ia Flert | Qo | ee) 9[quio[02) 
968 8 gyx|ocro|o  |9 Ia joe |: fo | 9 |t |t fe [um |8 Ti en 
eeng Irun 958 8 loe zw 26, loo ler Lilien ls „„ lem Ip ooo „„ .- ld 
gzz CT 188 W [II is Ia | (Qo | WOO it | (0| (Qo E II A .. starog 
dye 7 Kë Ile le Ier Ten Tout iz |t |t | (Qo [jo a P sujua y 


:sopeury qjnog 


— Vä— Ü o | ——ÁÀ | ———À | —— ÀÀ— | —— ͤ —Eů4—— ¶ H—]— — | ———————— —äỹ6 — | L— À—— | LILÉÓÁ————1————— — — D 
a ‘9 x + |z% [us 98 89 12614 % (| |e {wR |e [ow | wr up | v m 8011901 Y YION 10010 
AS NL CL US o3uqo ug PBPlUILLE 
9% | tere | vost | ore 1 | zor Leet {oes | ces [ort Ian fos Ing lem Ia foc TS eee P bixa I 
a [ws ur E a Rp Ell gelu ae MO S 
A Lem ‘TAN ND oBown 
ere ms joe |e 8 29 | vot | root jerez | @ 1, fa fees der 1 LAA vang 
bee een. ee. OR. d qul. 0o — |o vp p dci y pouces 9UOZ [vue 
um | ezz | epet | ecc 268 e 49 | oot |Olz/C | zoo. Im me | ene | ose’ [RES | Speech 
(+) ) It [8 ᷣ [8 |t || Qo || @ | @ | 9o | Qo lj je | (o |" "vvv epnuLioq 
vou QMON 
9761 9561 
Alumo 
XEM [Jo 3ureojyiqn 1 no feng QUJSOJIH t [90] 1010]N i 


[Spunod Jo spussnou; uj sj qorqa N 4dooxo 's[oureq Jo spussnou] 


v9P-—PPGI 'Seuoj41110], snonZrjuoouou 
Dou s410dxo pus 03 sjueurdrqs pus 'uonveunsep JO serrunoo Aq “893898 peu [e3ueuryuoo uro poyodxe sjonpodd mnejoned of 


984 


A DE fbi pM CI O A A A O A NE e nanny) esum MON 
NC Kops 9 £ 19 ye (s) $ 71 25 Geno) sjuvsoo TH 
267 “1 906'e | EZP | 219 68€ ¿16 19 d Bb 907 CI 1o vvvvv-7777 . dE sny 
J ͥ EE SURE Sp. E AREE. SE (eee EE NUMOS ERN :BfUBIIO 
ode? ies | ese 00 Ion | se 60 | ze | 6e o9 0691 (227 7 
856 SIE dd 661 ZI 781 g e e 6 9 gp- REE Vere nec a E AREA BWV 13410 
£00'€ 8 269 8 | Ze 19% 9 eee —— Wd ee $ „ E go Y q1nog Jo uoun 
e Au 8 91 p^ eese see pde. ee E O Geh da eet sjsəpoqy üeqinog 
1 to td SI Il Be. A ag re bed A (1) 33277000000 ⁵ ¼— ee 811931N 
899 (60 |2 c (e) (t) | IU HI [7 9ce NL qe eon pem . QE pue 009010 N 
821 GU 26 (4 Ey que FFF L Jt (n )).... 8 ud 
T 9 ---| 21 51 8t %%% H o NER ee xc (t 96 —— 2 2555 0 ꝗ7. ʃſ 7777777 738902) plop 
£6 19€ 991 607 Tet 50 e (t) 80 I Long mm E 1 4 
Lu y 6UZ 2 Li 0€ Z ds 1 I (n VVV 03007) uej3poq 
1091 81 49 (1) (1) | £8 911 9 Hi (p. EE EE 814931 Y 
PE EA RA A CR A: N 
899 ‘FI GF ‘I ££9 8e9'1 | 621 1 gp 946 6€ JSI i cor ‘8 140 ‘9 
soy 09% 8% 19% 99 95 8} N ez [4 %% CTT 9[$y 4010 
560 “1 Lgs HE SL 19 8t Do LE a Eege iL (c) A kee eet a ene 6 Á9x1N , 
yu 7 yes esl E See I8. %;ͤ˖’ ß ees Glo (c Ipsis E E E Jo og[qndesg ‘seurddytygd 
TTW 91 62 CU E Us „ O RS Rasy Reg RM MM 2137 
Pe I —— J 8 21 r e oe | ACD 6777 A ne eines Soe Sees Perse =e IY 
I "n 19 Ha 216 Lë Ee NEC MD CEN (t) J!! EE EE eput 
8y0 III 1464 8c I CES SS VT 9:8 — ICI E en ee ec EODEM ee a duo A 3uog pus suyo 
EECH HEH EE LZ 6» Lg , 11569 łᷣt k uo 
— PR A A PR SI EE -e— RÉP E PR EE 8 * 
061 ‘16 810 29 861 69 | 961 9 509 7 62 * 8€2 ‘ES | $09 601 TY 00€ y 945 ‘69 | 625 08 
97⁵ 9 Gu (») 099 2 £l 998 1 6% 6 6 CO). EE i de ar ae E adoing 13910 
6€2'6y | 090'09 779 59 | 686 T 798 1 | EESE | 66€ FI | Z2z ‘TE | OOL ‘EF | £10 E 600 ‘Z9 | 988 ‘94 e wopsury paun 
penunu0og—edoing 
9F61 9561 LA 9761 9761 Al 9561 9761 FFOI 9761 14411 
— 41juno0 p 
mu ho Bupeouqny — | [jo fang eus N t [9NJ 400, 


[spunod jo pus no uj et qorqa ‘sgm 3deoxe 'spo1req Jo spuesnou I] 


penunuoo—1 9F-FPEI '9euoju1iey snonsnuoouou 
Dou suodre pus oz sjueurdrqs pus 'uoryeunsop Jo serrjunoo 4d 'seje3g POUN [e3ueuruoo WO penodxe sjonpoid urnejorjed 1ofey 


985 


PETROLEUM AND PETROLEUM PRODUCTS 


"spunod 000,1 uud! sse'T » 

MS 000 T UB] SSVT e 

"spunoduioo 390041388 pus *¡ozuaq 'eqiqdsu *euj[0e93 eine sepripoug y 

UUO jo 100 9nd g nau Jo $p40924 OO ‘sau jo ngoung eq? Jo *eopd H N Aq periduio;) i 


CIT^10£ | Sce 881 90 701 Cent | 9299 | Y8Z'8 | »19'8e | SOT “29 | oco '09 | 998 | 6219 | S88 | GE “SH 690 88 | 9/00] "rr, $3038 poyun 
[83U9u]3Uu09 mol syuoudiqs jeu [WOOL 
= S a S ee 
qe ea a (s) (s) 
ge. EE (e) © | © la ili» Pe. irr O. E: O pi a OI oand 
% yi ee een Cry: ca ME ER E cd e 
o ele eee (e) (e) PREM P a EE 
Juno 
Groot 03 391103129 1, $nonSjy1uoouou mo $110d X3 
————[————I—————IL————— e Le e IL ===] 
y 9 191 601 [4 d! 
FF (t) (s) )J) 8 Juno 
5 8.) I "EE sooo" "Sp ORs] USA 
ER 601 LL ve 17 |; IR It Jooo ere [om | Ce) Im" Ip . . 004 open, 
NI Lil 78 79 19 201 868 [gs |160 Oo ö |27 fers i | axed 16(kũ!n / IISAagnt 
SR Ut] 0€ fee 918 WOT | SOE | "| "| O E jage |l Ir NV 
:99[103LLI0 T, $non213u090 
-UOU 0j 331819 pej3ru() [UJUBUJJUOO uro; syusurdpqg 
SSS OF EOS.) SP AA EA, _-_——— r 
9CL'00C | TOE ‘BSI! HS 791 Gout | 2er Y 
S — a € x[T1T1.mm= == — — — 
099 ʻI 650'9 | ZEF | yr 06* 
5 (555 45 C ö i uo q0 
ese 62 1 | 9» idl 6 196 I» in is Io Io it. O ORE Pe eee puvlwozZ MON 


986 MINERALS YEARBOOK, 1946 . 


WORLD PRODUCTION * 


The world production of crude petroleum continued its upward 
trend, increasing 6 percent in 1946 over 1945 and attaining a new high. 
The United States production increased only 1 percent from 1945 to 
1946, but other countries enlarged their output 16 percent. 

The Western Hemisphere contributed 82 percent of the tota] world 
petroleum production in 1946. The United States alone supplied 63 

ercent of the world output and Venezuela 14 percent. In the 
ees Hemisphere, the U. S. S. R. furnished 6 percent of the world 
total, so far as unsatisfactory statistics would indicate, and Iran 5 
percent. 


Crude petroleum produced in principal countries of the world, 1941-46, in 
thousands of barrels 


[Compiled by B. B. Mitchell] 


Country 1941 1942 1943 1944 1945 1946 
North America: 

Illi. ee eee 10, 134 10, 365 10, 052 10, 099 8, 483 7, 668 
ET cose ern Set ets 42, 196 34, 815 35, 163 38, 203 48, 547 49, 235 
Fine, 8 20, 506 22, 069 21, 385 22, 139 21, 093 20, 233 
United States 1, 402, 228 |1, 386, 645 |1, 505, 613 |1, 677, 904 |1, 713, 655 | 1, 733, 424 
Other North America !............... 150 150 150 150 150 150 

Total North America 1, 475, 214 |1, 454, 044 |1, 572, 363 |1, 748, 495 |1, 786, 928 | 1,810, 710 

South America: 
Seis 2¹, 873 23, 704 27, 714 24, 230 22, 881 20, 604 
BOUV(6 222 ods don ee 235 308 334 314 382 363 
zig aia 48 58 79 
Columbia... ees 24, 553 10, 487 13, 261 22, 291 22, 449 22, 118 
LO EE 1, 557 2, 278 2, 315 2, 967 2, 664 2, 323 
FF!!! eta Som SEE ER 8 11, 935 13, 629 14, 654 14, 386 13, 744 12, 456 
AI AAA MA ; 147,675 | 177,631 | 257,046 | 323,156 388, 486 
Total South America............... 288, 586 198,114 | 235,957 | 321,292 | 385,355 446, 417 
Euro 
UN AAA sete Eso eews 1, 334 1, 601 1, 001 334 267 365 
AUSTA EE 4, 238 5, 899 7, 478 8, 218 3, 074 5, 734 
Czechoslovakia 183 271 1200 1185 1170 1156 
„ ee sees 414 463 1 356 1 300 197 367 
Germans, 6. 303 8. 191 4. 973 5, 049 1 8, 800 1 4, 500 
Hung AA 3, 183 5, 037 6, 347 6, 204 5, 018 5, 146 
Italy A AE 101 176 175 175 76 
Nethernnddddddddg A AA (5 14 41 10 
PONG ENEE 1, 793 2, 794 1 3, 500 13, 000 4 750 * 860 
RümaániA... eerie rre bese 40, 517 42, 004 39, 182 28, 191 34, 772 31, 206 
U. 8. 8. A E ; 227, 470 i7 275,000 | 148, 953 164, 000 
United Kingdom 703 532 412 
Other Europe) 10 10 10 10 10 10 
Total Europe . 206, 443 291, 536 | 264, 711 325, 283 197, 659 212, 842 
Asia: 
Bahrein Island........................ 6, 704 6, 241 6, 572 6, 714 7, 309 8,010 
e EE 7, 762 2, 500 1, 000 1750 172⁵ 1700 
FFI... eg 87 340 447 505 484 513 
Leet EEN 62 48 38 40 11 16 
Ill. AR 2, 899 2, 792 2, 735 2, 784 343 2, 193 
Iran (Persia) 0000000000 50, 777 72, 256 74, 012 102, 045 130, 526 146, 614 

BO eeu S NEM HEN 8 , 650 19, 726 24, 848 30, 943 35, 112 35, 665 
JJ A L 929 1, 652 1,727 1, 601 1,510 1, 343 
E ⁵ ⅛ð 8 $, 931 
Netherlands Ind ies 53, 704 24. 000 48, 294 22, 260 7, 600 2, 100 
C T0 . 4,000 4, 000 5, 000 5, 000 6, 000 6, 000 


See footnotes at end of table. 


By A. H. Redfield, Petroleum Economi^s Branch, Bureau of Mines. 
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Crude petroleum produced in principal countries of the world, 1941-46, in 
thousands of barrels—Continued 


Country 1941 1942 1943 1944 1945 1946 
Asia—Continued SC E S l ; 
Sarawak and Brunei 8,864 | 13,000 | 14,500 1 6, 000 2, 100 2, 100 
Saudi Arabia -0200-0 - 00au 4,310 4, 530 4, 868 7,794 21, 311 59, 044 
Total Asla ꝶ 151,838 | 141,085 | 174,641 | 186,436 | 215,031 271, 129 
Africa tal 
E /r ese ul cuc 8 8, 546 8, 275 8, 953 9, 416 9, 406 9, 070 
Other Africa II.. 25 
Total Africa 8, 573 8, 302 8, 978 9, 446 9, 431 9, 090 
Oceania: New Zealand 3 2 2 2 3 2 
World total........................- 2, 220, 657 |2, 093, 083 |2, 256, 652 |2, 590, 054 |2, 504, 407 | 2, 750, 190 
Estimate. 


? Includes Northern Territories, Sub-Carpathia, Eastern Hungary, and Transylvania; and beginning in 
1942 includes Southern Territories. ' 


2 


Data not available. a 

4 Postwar borders. . 

3 Includes U. S. 8. R. fields in Asia, other than Sakhalin. 

* Exclusive of U. 8. S. R. fields in Asia (other than Sakhalin), which are included with U. $. S. R. in 


Europe. 


In the Western Hemisphere, Venezuela had the largest increase in 
petroleum production—20 percent from 1945 to 1946. Other South 
American countries showed slight decreases, owing largely to difficul- 
ties in obtaining pipe and drilling equipment. Mexico definitely 
increased its petroleum production in 1946 over 1945. Trinidad pro- 
duced a little less in 1946 than in 1945; and Canadian production in 
1946 was lower than in any year since 1939. 

Petroleum production in oe showed a combination of recovery 
from war damages and of decline in the output of old and partly 
exhausted fields. Rumania, the largest European producer outside 
the U. S. S. R., produced 10 percent less oil in 1946 than in 1945. 
However, increased petroleum production in Germany, Hungary, 
Austria, and other countries offset the decline in Rumania. 

The Middle East showed the largest proportional increase in 
petroleum production, enlarging its collective output 32 percent from 
1945 to 1946. Its share of the world total increased from 7 percent 
in 1945 to 9 percent in 1946. Production in Iraq, limited by the fixed 
capacity of the pipe line from Kirkuk to the Mediterranean, was less 
than 2 percent larger in 1946 than in 1945. On the other hand, Iran 
increased its output 12 percent in 1946 over 1945, and Saudi Arabia 
in 1946 nearly trebled its 1945 production. Bahrein Island showed a 
10-percent increase. Kuwait began commercial production in 1946. 

In Far Eastern Asia, the Netherlands East Indies, troubled b 
domestic strife and political uncertainty, produced in 1946 only a smal 
fraction of its prewar output. Repair of war damage retarded oil 
production in Burma. Japanese output was lower in 1946 than in 
1945. India likewise produced less petroleum in 1946 than in 1945. 

Statistically speaking, the U. S. S. R. remained a great enigma. Only 
a few brief statements in the Soviet press gave any indication of 
petroleum developments in this vast country during 1945 and 1946. 


— — 


Phosphate Rock 


By BERTRAND L. JOHNSON AND E. M. TUCKER 


GENERAL SUMMARY 


EMAND for phosphate rock in recent years has been abnormally 
high (see fig. 1), and the upward trend continues. New records 
were made in the domestic phosphate-rock industry in 1946, 

according to reports submitted by operators to the Bureau of Mines. 
Total mine production reached a new high at 7,168,839 long tons. 
Phosphate rock sold or used by producers 1n 1946 also attained a new 
peak of 6,860,713 long tons containing 2,216,978 long tons of P:0;, 
valued at $31,043,821, which is over $7,000,000 more than the 1945 
total. The marketed production from Florida and the Western States 
in 1946 was greater than ever before, and the quantity of ‘Tennessee 
phosphate rock sold or used (although not a record) was greater than 
in 1945. Imports declined; exports increased 29 percent. Apparent 
domestic consumption in 1946 rose to 6,287,112 long tons (see footnote 
to apparent consumption table). 
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FIGURE 1.— Marketed production of domestic phosphate rock, 1900-46, 
988 
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Salient statistics of the phosphate-rock industry in the United States, 1945—46 


1945 1946 


Long tons Value at mines Long tons Value at mines 


T otal Aver- Rock P105 Total Aver- 


age content age 
Production (mined)........... (') (1) 17, 168, 839|2, 316, 471 (1) (1) 
Sold or used by producers: 
Florida: 
Land pebble............... 4, 103, 0221, 15 9500815, 578, 980 $3. 80/4, 807, 5631, 615, 919819. 867, 339) $4. 13 
Soft rock... ................ „4330 4.09 97, 067 9, 652 ,708| 3.99 
Hard rock. ................ 426, 061| 6.71) 100,881 36, 627 762,127| 7.55 
Total Florida............ 16, 298, 474| 3. 85 5, 005, 511/11, 672, 198| 21,017, 1744 4.20 
Tennessee ]“) 6, 062, 688 4 68/1, 362, 600 389, 204 7, 014, 490 5.15 
Idaho ` -22000000M 673, 627) 5. 46) 312, 658 4 97, 964| 41, 805, 103) 1 5. 77 
Montanna.gm 916, 288) 6. 07] 179, 944 57, 522 1, „054] 6. 71 
eM N ⁵ↄ (1) (4) OI 
Total United States 23, 951. 077 4 12/6, 860, 7132, 216, 978 31. 043, 821] 4. 52 
Imports ꝰ .. 1. 112, 526; 7.85 59, 739 (1) 601, 683} 10. 07 
Exports 9...................... ; A 7.62| 633, 340 (1) 5, 453, 361| 8. 61 
Apparent consumption 15,457,648] — ⁵¹.6ĩfjBvlZ]p)) 6,287, 1121 )) o 
Stocks in producers’ hands, 
December 31: 
Florida.................... (1) 1) 630. 000 210, 000 () (1) 
Tennessee 1122929 0 1) 464, 000| 125, 000 (1) (1) 
Western States 1 1) 117, 000 38, 000 (!) (!) 
Total stocks (1) (1) |1,211,000| 373,000 (1) (1) 
t Data not available. 
3 Includes sintered matrix. 
Includes small quantity from Virginia. 
* Utah included with Idaho. 


! Market value (or price) at port and time of exportation to the United States. 
] SE port of exportation. Export figures exclude Army shipments to occupied territories. 
v 
* Quantity sold or used by producers plus imports minus commercial exports. 
* Includes brown-rock matrix of sinter grade, sintered brown rock, blue rock, and some matrix of washer 


grade. 


Several general papers relating to the phosphate-rock industry have 
been published recently.’ 

A report containing data gathered by the Federal Trade Commis- 
sion in its e en andar the Webb-Pomerene Export Act, of 
international phosphate cartels was submitted by that Commission 
to Congress early in 1946. 


! U. 8. Department of Agriculture, Fertilizers and Lime in the United Btates— Resources, Production, 
Marketing, and Use: Misc. Pub. 586, 1 94 p PP: 
0 0 100 Bertrand L., The Phosphate Roc dustry: Min. Cong. Jour., vol. 33, No. 2, February 1947, 
. 107- 
or A. M., and Waggaman, W. H., Phosphorus—Creator and Destroyer: Chemistry, vol. 19, No. 
July 1946, i-10. 
Monsanto dis nical Phosphorus—the Light Bearer, 8t. Louis, Mo., 1946, 24 p 
Odishaw, H and Processing of Phosphate: Westinghouse Eng., vol: 6, No. 4, July 1946, 


111-116. 
SH Federal Trade 5 Report on international phosphate cartels: 1946, 60 pp. 
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PRODUCTION © 


Again a new record has been made in the quantity of phosphate 
rock mined in the United States. In 1946, 7,168,839 long tons came 
from domestic mines, nearly 2,000,000 tons more than in 1948. 
Increases were recorded in Florida, Tennessee, and the Western 
States, new highs being reached in Florida and the Western States. 
Tennessee showed an increase in 1946 over 1945, but the production 
was below that of some previous years. Phosphate rock was mined 
in 1946 in Florida, Tennessee, Idaho, Montana, and Utah, and apatite 


in Virginia. 


Phosphate rock mined in the United States, 1937—46, by States, in long tons 


Tennes- | Western| United Tennes- | Western| United 

Year | Florida SCH States States Year | Florida Sod States | States 
1937...| 3, 179, 588 942, 158 | 139, 670 4, 261, 416 || 1942...| 2,984, 503 | 1, 568, 162 | 266, 273 4, 818, 938 
1938...| 2, 722, 027 999, 551 | 137, 998 3, 860, 476 1943...| 3, 274, 266 | 1,868, 407 | 227, 204 5, 369, 967 
19039... 2, 791, 360 | 1,057, 570 | 139, 040 3, 987, 970 || 1944...] 3, 486, 482 | 1, 413, 246 | 300, 274 5, 200, 002 
1940... 2, 782, 956 | 1, 180, 551 | 164, 570 4, 068, 077 || 1945..._| 3,814, 935 | 1, 260, 849 | 323, 955 b, 399, 739 
1941...| 3, 417, 900 | 1,301,067 | 203,216 4, 922, 183 || 1946...| 5,280, 402 | 1,316,107 | 572, 330 | 7, 168, 839 


1 Includes small quantity of apatite from Virginia and in 1938 small quantity of phosphate rock from 
South Carolina. Includes in 1938-43 some matrix of washer grade. 


SALES 


In 1946, another record was also made in the quantity of phosphate 
rock sold or used by producers—6,860,713 long tons—which exceeded 
the previous record, made in 1945, by over a million tons. The total 
value of $31,043,821 was more than $7,000,000 greater than in 1945, 
owing partly to the larger sales and partly to the higher average value 
per ton, which increased from $4.12 in 1945 to $4.52 in 1946. 


Phosphate rock sold or used by producers in the United States, 1942-46 


Value at mines Value at mines 


Year 


— — — teen A—AE—œUẽ—— ——— — — || A — 


, 597, SIE. cas 5, 806, 723 1$23, 951, 077 
e ) à el 6, 860, 713 | 31,043,821 


The following table shows sales?of phosphate rock, by grades, for 


1945 and 1946. For the first time these data are shown separately 
for Florida, Tennessee, and the Western States, as well as for the 
United States as & whole. 
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Phosphate rock sold or used by producers in the United States, 1945-46, by grades 
and States 


Florida Tennessee? Western States| United States 


Grades—B. P. L.! content 
(percent) oat mat ch 
Long tons of Long tons of Long tons of 
total total total 
1945 
Below 60 523, 580 9 
A A ; 336 268, 253 5 
68 basis, 66 minimum.............. 112, 434 447, 882 8 
70 minimum...................... 10, 246 916, 513 16 
72 minimum... 7 10, 570 1. 251. 427 21 
75 basis, 74 minimum..............| 1, 177,135 | 28| 151 (0) 44 1, 177, 286 20 
eet aS F 895,561} 221 2853 00) 895, 814 15 
ove A AAA 
Dai ) 179, 306 140, 551 325, 068 6 
l 274, 198 5,806,723 100 
1946 R 
Below 60....................-..... 740, 424 li 
to G66 [ 18,759 | () | 286,416 | 211 305, 175 4 
68 basis, 66 minimum.............. 449, 994 7 


70 minimum ee ebe 


72 minimum....................... 1, 619, 505 24 

75 basis, 74 minimum.............. 8-156. 1- . eae 1, 450, 212 21 

M Dd A C 1,077,158] 22 501 Q) 444 1, 077, 659 16 
ve apatite) ................ 

EE ) 157,905] ai — 89| © (——L--- 158, 798 2 


—— 2 | | ——— |—— | ee — 


5, 005, 511 6, 860, 713 100 


1 Bone propa of lime. 
3 Includes a small quantity from Virginia. 
3 Less than 0.5 percent. 


CONSUMPTION AND USES 


Apparent consumption of phosphate rock in the United States in 
1946 increased to 6,287,112 tons, continuing the wartime expansion 
of domestic demand for this material. 


Apparent consumption! of phosphate rock in the United States, 1942-46, in long 
' e . tons 


Long tons 


Long tons 


j| p——— 4, 119, 289 b, 457, 648 
/; 4. 814. 727 6, 287, 112 
944 EE 5, 061, 924 


1 Quantity sold or used by producers plus imports minus commercial exports; Army shipments to oc- 
eupled territories not considered. 
Data on sales of phosphate rock by uses are shown in the accom- 
anying table; separate figures for Florida, Tennessee, and Western 
Btates are shown for the first time. 
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Phosphate rock sold or used by producers in the United States, 1945-46, by uses 


and States 
Florida 
Uses 
Long tons 
1945 
Domestic: 
Superphosphates 3, 387, 641 


Phosphates, phosphoric acid, 
hosphorus, ferrophosphorus..| 209,176 


Direct application to soil... 213, 560 
Fertilizer flll er 9, 813 
Stock and poultry feed........... 61. 551 
Undistributed /// 
Exports 356, 487 8 
4, 238, 228 
1946 
Domestic: 
Superphosphates..... 6 3, 959, 108 


Phosphates, phosphoric acid. 
hosphorus, ferrophosphorus..| 231,338 


Direct application to soil......... 314, 575 
Fertilizer flller................... 32, 303 
Stock and poultry feed........... 52, 501 
Undistributed $.................. 


€ e ee ee o e ep een o o ege e ée 2 ee e 


! Includes a small quantity from Virginia. 
1 0.5 t 
s than 0.5 percent. 
‘Includes phosphate rock used in pig-iron blast furnaces, parting compounds, research, defluorinated 
phosphate fertilizers, refractories, and other uses. 
5 As reported to the Bureau of Mines by domestic producers. 


Two-thirds of the phospaate rock produced is used in the manu- 
facture of superphosphates for fertilizer. Certain details regarding 
the superphosphate industry are shown in the accompanying table. 

large portion of the superphosphate production is used in the 
producer's plant. 


Production, shipments and stocks of superphosphates (18 percent available 
phosphoric acid), 1949—40, in short tons 


[Bureau of Census] 


enn TT EE 
SHINMents ti ad ta 961, 362 
Stocks in manufacturers' hands December 31... 


1 Shown as 1,008,139 tons January 1, 1943. 


PRICES 


During most of 1946 the maximum prices of Florida land-pebble 
phosphate rock, Florida hard-rock phosphate, and Tennessee brown- 
rock phosphate for sales by miners were covered by Revised Maximum 
Price Regulation 240 and amendments. Prices through the earlv 
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pan of the year were the same as those at the end of 1945. Effective 
une 19, 1946, however, new ceiling prices were placed on Florida 
land-pebble phosphate rock and on Tennessee brown- rock phosphate. 
On land pebble the price was advanced 40 cents per ton to cover an 
approved average wage increase of 20 cents an hour. On the Ten- 
nessee brown-rock phosphate the ceiling was raised 20 cents per ton 
to cover an 5 wage increase of 10 cents an hour (Amendment 6 
to Revised Maximum Price Regulation 240). Effective October 12, 
1946, an advance of 70 cents per ton in maximum prices was granted 
to Florida hard-rock miners to compensate substantially for the in- 
crease in the cost of production (Amendment 7 to Revised Maximum 
Price Regulation 240). Ceiling prices on both Florida and Tennessee 
phosphate rock are shown in the accompanying table. All price 
controls on phosphate rock were ended November 10, 1946, by Office 
of Price Administration Supplementary Order 193. 


Ceiling prices per long ton of Florida and Tennessee unground phosphate rock, 
f. o. b. cars at mines, by grades, in 1946 ! 


Florida Tennessec, 


Brown rock 


Land pebble Hard rock 
Grades—B. P. L. content (percent) 


Jan. 1 | Oct. 12 | Jan. 1 | June 19 


Oct. 11 | Nov. 10| June 18 | Nov. 10 


——4ü—ͤ—ͤ A gr ab mm ͤfIꝝf e eee e gr 222 2 — e e e e ce e e ele — em es 


-——— ——— k — eem eege eg ee e ee emm e eem egege eg 


ee e e e 1 Ü V ee ep 2 —ä 


1 OPA Revised Maximum Price Regulation 240 and Amendments. 
3 Bone phosphate of lime. 


REVIEW BY STATES 


Florida.—A new record was set in 1946 in the total quantity of 
Florida phosphate rock sold or used—5,005,511 long tons—over three- 
quarters of & million tons greater than the previous record high of 
1945. The total value of this rock—$21,017,174— was $1,500,000 
greater than the previous record of $19,464,362, made in 1920. In- 
creases in the quantities and values of all types of Florida rock sold 
or used—land-pebble, hard rock, and soft rock—were made in 1940. 
The total average value per ton and the average values for hard rock 
and land-pebble were higi er in 1946 than in 1945; but the average 
value per ton of soft rock, as reported by the producers, was less in 
1946 than in the previous year. "M m 

The land-pebble phosphate-rock mining companies 1n operation in 
1946 were the American Agricultural Chemical Co. (Pierce); American 
Cyanamid Co. (Brewster); Coronet Phosphate Co. (Plant City); 
Davison Chemical Corp., operating the property of the former South- 
ern Phosphate Co. during the later part of the year; International 
Minerals & Chemical Corp. (Mulberry); Pembroke Chemical Corp. 
(Pembroke); Southern Phosphate Co. (Ridgewood), during the first 
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art of the year; Swift & Co. Fertilizer Works (Agricola); and the 
irginia-Carolina Chemical Corp. (Nichols). 


Florida phosphate rock sold or used by producers, 1942-46, by kinds 


Hard rock Soft rock ! 


Year Value at mines Value at mines 


Land pebble Total 


Value at mines 


$3. 05 


15, 578, 980 
19, 867, 339 


1 Includes material from waste-pond operations. 


The International Minerals & Chemical Corp. continued the opera- 
tion of its Peace Valley mine and during the year installed at this 
mine the largest dragline excavator yet built, said to be the largest 

iece of moving machinery ever set up on land in the State of Flonda. 

his was a huge Bucyrus-Erie walking dragline weighing 2,571,000 
pounds, with a 215-foot boom and a 21.4-cubic-yard bucket. The 
machine is supported on a circular base 51 feet in diameter, with two 
walking shoes 9 feet wide and 54 feet long. The 215-foot boom is 
said to be 35 feet longer than any ever built before. It has a reach of 
218 feet, a digging depth of 130 feet and can dump its load at a height 
of 80 feet. Each bucketload weighs 32 tons, and the dragline can 
handle 60 to 75 bucketfuls, or some 4,000,000 pounds an hour. The 
machine is electrically driven, with electronic controls. It contains 
46 electric motors, the largest of 1,250 horsepower. A stress alarm 
system has been installed to warn the operator of any dangerous stress 
at possible points of overloading. The machine both strips the over- 
burden and mines the phosphate-rock matrix, all operations being 
carried on from the surface level. A detailed description of the 
machine has been given by James A. Barr, Jr: 

At the Achan mine at Mulberry, International constructed a new 
plant, starting it in the dee and finishing it in August. The com- 
pany will shortly open the Noralyn mine on a tract of about 1,800 
acres of phosphate rock land near Bartow. This new 1,000,000-ton 
plant is scheduled to start operating in July 1947. Another dragline 
similar to the huge excavator at the Peace Valley mine has been 


3 Barr, James A., Jr., “Bigger Digger"—An Electronic Heromes: Rock Products, vol. 49, No. 1), 
November 1946, pp. 66-67, 69 
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ordered for this mine. Phosphate rock from the mine will be shipped 
to Mulberry, present center of the corporation's activities in Florida, 
where it will be graded, dried, stored, and distributed. 

The Coronet Phosphate Co. in March 1946 began operation, at its 
Hopewell washing plant, of a 150-foot-diameter hydroseparator to 
secure a better separation of recoverable fine phosphate rock (14- to 
150-mesh) from slime rejects in present washer debris. This machine 
was designed to handle 7,500 gallons per minute of washer debris, in 
addition to 5,000 gallons per minute of overflow from an existing 
40-foot hydroseparator. This new hydroseparator does away with 
the use of the large settling basins formerly used at Hopewell. The 
operations of this company have been described in two recent articles.“ 

In August 1946 the Davison Chemical Corp., of Baltimore, Md., 
announced acquisition of the Florida phosphate-rock-mining proper- 
ties of the Southern Phosphate Corp., these properties to be theron tise 
operated as the Phosphate Rock Division, Bartow. Fla., of the 

avison Chemical Corp. The new division will furnish phosphate 
rock to the Davison plants. 

In the hard-rock phosphate field, C. & J. Camp and J. Buttgenbach 
& Co. operated jointly, as in recent years, both mining and shipping 
phosphate rock. The Dunnellon Phosphate Mining Co. shipped to 
other mining companies some wet rock produced several years ago at 
its mine near Hernando. It also sold some dry rock from stock to 
other companies for export. 

Several soft-phosphate companies recovered phosphate rock from 
waste ponds in the hard-rock phosphate field, SEH one company mined 
and shipped a phosphatic clay from Bartow. 

Tennessee.—The tonnage of phosphate rock sold or used by Ten- 
nessee producers m 1946 (plus a small quantity of apatite from Vir- 
ginia) was 1,362,600 long tons, an increase of about 5 percent over 
1945, according to reports from the producing companies. Practically 
all of the production in 1946 was of the brown rock, although a few 
tons of blue rock were purchased and used by TVA. The total value 
of the Tennessee phosphate rock sold or used in 1946 was over 
$7,000,000, nearly a million dollars more than in 1945. This increase 
was due partly to the larger production and partly to the increase in 
average value per ton from $4.68 in 1945 to $5.15 in 1946. 

Tennessee brown-rock phosphate was mined in 1946 by the Ten- 
nessee Valley Authority (Columbia, Tenn.) and by several private 
companies: Armour Fertilizer Works (Room 350, Hurt Building, 
Atlanta, Ga.) ; Federal Chemical Co. (634 Starks Building, Louisville, 
Ky.); Harsh Phosphate Co. (Route 1, Murfreesboro Road, Nashville, 
Tenn.); Hoover & Mason Phosphate Co. (8 South Michigan Avenue, 
Chicago, Ill.); International Minerals & Chemical Corp. (20 North 
Wacker Drive, Chicago, III.); Monsanto Chemical Co. (1700 South 
Second Street, St. Louis, Mo.); and Virginia Carolina Chemical Corp. 
(Richmond, Va.). Sales of blue rock are reperted to have been made 
by George E. Sloan, Columbia, Tenn. 


: * Gisler, H. T Phosphate Mining and Concentration at Coronet Phosphate Company: Deco Trefoil, 
une 1946, pp. 3-10. s 

Avery, W. M., Hydroseparator at Coronet Phosphate Plant Facilitates Recovery of Fines: Pit and 
Quarry, vol. 39, No. 3, September 1946, pp. 84-85, 92. 
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Tennessee phosphate rock sold or used by producers, 1942-48 ! 


Value at mines Value at mines 


Year Long tons AAA 
Total Average 


—ͤ—6—ä—ä— 22 mi 


1 Includes small quantity of blue rock and also apatite from Virginia. 


According to the annual report of the TVA for the fiscal year ended 
June 30, 1946, operations at the chemical plant at Muscle Shoals were 
directed again to the production of new and improved plant nutrients. 
More than 19,500 tons of elemental phosphorus were produced during 
the fiscal year ended June 30, 1946; and all but about 2,300 tons, 
shipped to the Chemical Warfare Service early in the year, was used 
for phosphatic fertilizers and animal-feed supplement. With acid- 
making facilities limiting output, production of phosphorus was about 
66 percent of the 1945 figure. About 68,000 tons of triple super- 
phosphate were produced, equaling 1939 production but below that 
in 1940 and 1941. Difficulty in procuring proper charges for the 
furnaces hampered production of calcium fios hos hate, but more 
than 8,100 tons were produced. Production of dicalcium phosphate 
continued. Byproducts of the electric furnace phosphorus production 
included 1,900 tons of potash-phosphate ash and 6,300 tons of ferro- 
phosphorus. A small experimental plant was operated to produce a 
quantity of diammonium phosphate fertilizer. Experiments continued 
on & process for the production of high-grade red phosphorus, and 
design for & new type of acid plant to produce & superphosphoric 
acid (85 m P,0,) was started. A new process for the glomera- 
tion of phosphate fines for electric furnace charges was ad nal 
during the 1946 fiscal year. 

The newly constructed TVA fused tricalcium phosphate plant at 
Columbia, Tenn., expected initially to produce about 36,000 tons 
annually, was placed in production early in the fiscal year and more 
than 15,800 tons were produced. 

During World War II TVA supplied more than 60 percent of the 
98,000 tons of elemental phosphorus provided the armed forces for 
use in incendiary bombs, tracer bullets, smoke screens, and other 
combat uses. Over and above military demands, TVA supplied more 
than 375,000 tons of phosphate and nitrate fertilizer materials to help 
increase wartime food production in the United States and furnished 
114,000 tons of fertilizers for lend-lease and other export to our allies. 
TVA also E 17,000 tons of dicalcium phosphate to help meet 
the critical shortage of mineral feed supplements for livestock. 

Large-scale mining by TVA in Tennessee was suspended during 
most of the first 6 months of 1946 to permit consumption of inventories 
of washed sands at Columbia, Tenn., and Wilson Dam, Ala. 

Virginia.— Production of apatite continued in 1946 at the Piney 
River nelsonite deposit by the Calco Chemical Division of the Amer- 
lean Cyanamid Co, Shipments of apatite for the manufacture of 
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superphosphate were made during the first half of the year. There 
were no shipments after June 1946. 

This depost was described late in 1946 by Davidson, Grout, and 
Schwartz. Their conclusions differ markedly from those of Ross,‘ 
as they consider that this deposit is in large part an irregular apatite- 
ilmenite-bearing dike intruded into an earlier closely related anortho- 
site and later sheared and hydrothermally altered. 


WESTERN STATES 


New high records both for quantity and value of marketed produc- 
tion high-lighted the Western States phosphate-rock industry in 1946. 
Marketed production jumped from 274,198 long tons in 1945 to 
492,602 tons in 1946, an increase of 80 percent. large part of this 
increase resulted from War Department purchases of phosphate rock 
for overseas shipments to occupied countries. The value nearly 
doubled, rising from $1,589,915 in 1945 to $3,012,157 in 1946. The 
output in 1946 came from Idaho, Montana, and Utah; Wyoming 
phosphate mines were inactive. 

The average value per ton of the Western States phosphate rock 
sold or used, as reported by producers to the Bureau of Mines, in- 
creased again in 1946, rising from $5.80 per ton in 1945 to $6.11 per 
ton in 1946. Increases were recorded in both Idaho and Montana, 
with a 64-cent rise in the latter State. 


Western States phosphate rock sold or used by producers, 1942-48 


Idaho ! 


Total 


Montana 


Year Value at mines Value at mines Value at mines 
Long 
tons 
Total Average 
1942........... 1115, 263 13518, 659 | 1 $4. 50 150, 402 $572, 464 265, 665 |$1, 091, 123 $4.11 
19433. 108, 916 561, 630 5 488, 065 228, 680 | 1,050, 295 4. 59 
1944...........] 112, 565 584, 400 208, 999 1, 346, 145 4. 50 
19155 .Q 123. 340 673, 627 274, 198 | 1, 589, 915 5. 80 
1946........... 1 312, 658 11, 805, 103 179, 944 492, 602 | 3, 012, 157 6.11 


! Includes Utah as follows: 1942, 1,184 long tons ($7,410); and 1943-45, none. In 1946 Bureau of Mines 
not at liberty to show Utah separately. 


In March 1946 the Geological Survey issued a compilation map,’ on 
a scale of approximately 16 miles to the inch, showing the location 
of the trace of the outcrop of the phosphate-rock-bearing Permian 
Phosphoria formation in Montana, Idaho, Wyoming, and Utah. 
The map includes a list of the source data and a table showing the 
general thickness and grade of the phosphate rock deposits in certain 
areas. 


$ Davidson, D. M., Grout, F. F., and Schwartz, G. M., Notes on the Ilmenite Deposit at Piney River, 
Va.: Econ. Geol., vol. 41, No. 7, November 1946, pp. 738-748. 
Vi Ross, Clarence 3., Occurrence and Origin of the Titanium Deposits of Nelson and Amherst Counties, 

&.: Geol. Survey Prof. Paper 198, 1941, 59 pp. a f 

7 Geological Survey, Permian Phosphate Deposits of Montana, Idaho, Wyoming, and Utah, A pra 
from maps of the Geological Survey: Strategic Minerals Investigations Series, I reliminary ap 3- 
March 1916. 
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FIQURE 2.—Idaho and Montana phosphate rock sold or used by producers, 1933-46. 


The production of fused phosphate rock-olivine and phosphate 
rock-serpentine fertilizers has begun on the west coast. The Perma- 
nente Metals Corp., Permanente, Calif., a Kaiser subsidiary, is said 
to have etarted commercial production late in 1946 at a rate of 150 
tons a day of a phosphate fertilizer (*Thermo-Phos") by electric 
furnace fusion of serpentine, obtained locally, and Idaho phosphate 
rock. Two furnaces fomerly used to produce ferrosilicon were re- 
converted to manufacture the fertilizers. The product contains an 
appreciable amount of magnesium. Local demands are said to 
exceed Permanente’s capacity. The fertilizer is reported suitable for 
direct application, but the major portion is used in mixed fertilizers. 
In Se Manganese Products, Inc., is stated to have been ready, 
in the middle of 1946, to begin production of a fused fertilizer from 

hosphate rock and olivine (a magnesium-iron silicate) in an electric 
urnace. The phosphate rock is to come from the Philipsburg 
district, Montana, and the olivine from Cypress Island in the San 
Juan Archipelago in Puget Sound. The process has already been 
carried through the pilot-plant stage, according to reports, with a 
furnace of 4 tons daily capacity. The new commercial-scale plant is 
to have an output of 100 tons daily. The furnace is the direct-arc 
type, and is three-phase, three-electrode, nontilting, and topcharging. 
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The fertilizer contains over 20 percent available P.O; (citric acid 
soluble) and 12 to 15 percent MgO. The finished product has an 
alkaline reaction. 

Various chemical firms are reported to have recently investigated 
the economic possibilities of developing an elemental phosphorus 
industry in the intermountain area of the Western States, based on 
its immense phosphate-rock deposits and the availability of cheap 

ower. The Bonneville Power Administration has released a pre- 
iminary appraisal of the markets, marketing area, possible produc- 
tion costs, and other factors affecting the soundness of an expanded 
production of phosphate fertilizer in the West.“ 

Idaho.—The output of phosphate rock in Idaho more than doubled 
the record tonnage produced in 1945, making that State the leading 
producer in the western region. 

Only two companies in Idaho reported sales of phosphate rock in 
1946. The larger producer, the San Francisco Chemical Co., 216 
Pine Street, San Francisco 4, Calif., operated its Waterloo mine, near 
Montpelier, Bear Lake County, Idaho, selling the rock produced in 
both export and domestic markets but not consuming any of its pro- 
duction in its own California plant. The other company—the kaa 
conda Copper Mining Co.—operated its mine at Conda, Caribou 
County, Idaho. The shipments went, as in prior years, largely to the 
company plant at Anaconda, Mont., for conversion to superphosphate 
and phosphate chemicals. A considerable quantity was sold to other 
domestic consumers; none was exported. A new mine was opened by 
the J. R. Simplot Fertilizer Co. This company, which had operated 
the Government-financed fertilizer plant in Pocatello, Idaho, since its 
erection in 1944, announced its purchase in May 1946. This plant 
had been obtaining its phosphate rock from Caribou County, Idaho, 
and from near Montpelier, Bear Lake County, Idaho, and its sulfuric 
acid normally from Garfield, Utah. In June 1946, the J. R. Simplot 
Co. began phosphate-rock mining in Bingham County, Idaho, about 
20 miles northeast of Pocatello on the Fort Hall Indian Reservation 
in T. 4 S., R. 37 E., Boise meridian. "This mine is expected to develop 
into & source of 72-percent tricalcium phosphate rock much closer to 
the plant than the Montpelier and Conda mines. Diamond drilling 
is reported as being conducted by the company in other areas in the 
vicinity. The company in 1946 produced a large quantity of phos- 
phate rock, which was hauled to the plant at Pocatello, where it was 
retained in stock, purchased material being used for its superphosphate 
operations. The superphosphate plant was being expanded in 1946, 
but its output is ne to have been limited by strikes, particularly that 
at the Garfield sulfuric acid plant. The Teton Phosphate Co., Mont- 
pelier, Idaho, made no shipments in 1946 and did only development 
work at its mine near Montpelier during the year. 

Montana.—Montana, the leading phosphate rock producer of the 
Western States for several years, dropped to second place in 1946; 
however, its marketed production—179,944 long tons—exceeded that 


® Bonneville Power Administration, U. S. Department of the Interior, Preliminary Analysis of a Western 
Phosphate Fertilizer Industry: Paper presented by Roscoe E. Bell to the Fertilizer Commie the 
National Grange, November 1946, and to the cooperative services conference of the American Farm Bureau 
Federation, December 1946. 
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of 1945—150,858 tons. Shipments were made by three companies. 
The Montana Phosphate Products Co., of Trail, British Columbia, 
the largest producer in Montana, operated its Anderson, Anaconda, 
and Gravely mines as well as several Government leases in the Gar- 
rison district. Most of the mined product was exported to the plant 
of the parent company, the Consolidated Mining & Smelting Co. of 
Canada, Ltd., at Trail, British Columbia. Only a small quantity 
was sold in the United States. Manganese Products, Inc., 4260 
West Marginal Way, Seattle 6, Wash., shipped a small quantity of 
hosphate rock from a mine in the Philipsburg district, Montana. 
p H. Skeels, trustee and lessee of the Soluble Phosphates, Ltd., 
Maxville, Granite County, mined a small tonnage at a mine near 
Maxville and shipped the product for direct application to the soil. 
The Moonlight Mining Co., Maxville, operating a property near 
Princeton, is. reported to have made a small shipment of phosphate 
rock in 1946. The International Minerals & Chemical Corp., con- 
fined its operations to mine and process development; it mined its 
property in the Douglas Creek area, Granite County, for about 2 
months in 1946 but did not make any shipments during the year. 
In November 1946 the Department of the Interior asked for bids 
for the development under lease of the phosphate-rock deposits in 
200 acres in Silver Bow County. "These deposits are in the Melrose 
phosphate-rock district in T. 2 S., R. 9 W., Montana principal merid- 
ian. The bids were opened on November 27, 1946, and the lease 
awarded to William derson, of Garrison, Mont. The lease— 
Great Falls 086,708 was issued January 10, 1947. 
Utah.—Phosphate-rock operations in Utah in 1946 were confined 
to those of the Garfield Chemical & Manufacturing Corp., Salt Lake 
City, Utah, which mined and shipped phosphate rock from a Federal 
lease near Springville, Utah County, for use in iron-blast furnaces. 
Wyoming.—No phosphate rock was produced in Wyoming in 1946. 
Although no mining operations were in progress on the John M. 
Thomas and the Walker-Doerr Phosphate Co. leases in the Sublette 
Ridge phosphate-rock field, southwestern Wyoming, development 
work was reported in the first half of the year. 


FOREIGN TRADE ° 


Data on imports and exports of KE rock and other phos- 
phatic materials are shown in the following tables. 


* Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau 
of Mines, from records of the U. 8. Department of Commerce. Export figures exclude Army shipments 
to occupied territories. 
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Superphosphates (acid phosphates) exported from the United States, 1945-48, 
by countries 


Greece CHE HERE TES Pome. 
India and Dependenc ies 
Netherlands 22-2 eee ee eee eee 
Poland and Danzig EE 
Uni ed Kingdom 2-22 eee ee 


-——— mp —— e e e o omo op o mm VPP op e em mm e mm ep op ep o e e o om e ep o cease 


Trinidad and Tobago 
S SE British. ooo cece ose 


—— e om e gr e ee en e mm er e ap mm o mm mr ap ep ep e o e ꝓꝓöſddd2—ñ— 2 
———— mm mp ep ep wm ep ep op e op en wm e gp e mp e E ep — ͤcœſ: «4 
-—— . 3 o ooo mm e o o ͤ i o kk 


! Class includes bone ash, dust, and meal; animal carbon for fertilizer; char dust; duplex basic phosphates 
and South Carolina river rock. 


TECHNOLOGIC DEVELOPMENTS 


Various papers on developments in phosphate-rock technology that 
have been published in recent months are listed below.” 


1 Logue, Paul, Industrial Uses of Phosphates: Jour. Chem. Ed., vol. 23, No. 11, November 1946, p. 529. 
(Article reprinted from Food Materials and Equipment, April 1946.) 

Hignett, T. P., and Hubbuch, T. N., F Tricalcium Phosphate: Ind. Eng. Chem., vo). 38, No. 12, 
December 1946, EK 1208-1216. 

Cass, W. G., Phosphating Metallic Surfaces, Part I, History and Pre-Treatment: Chem. Age, vol. 55, 
No. 1410, July 6, 1946, pp. 5-8; part II, Baths and Composition, Accelerating Methods: Chem. Age, vol. 55, 
No. 1411, July 13, 1946, pp. 35-38; part III, Finishing Treatment: Chem. Age, vol. 55, No. 1412, July 20, 1946, 
pp. 67-70; part IV, Antitrust and Patent Litigation in the U. 8.: Chem. Age, vol. 55, No. 1413, July 27, 1946, 
pp. 101-104. 

Hufferd, R. W., Spectacular Developments Made in Incendiaries: Chem. Eng., vol. 53, No. 10, October 
1946, pp. 110-113. 

Gitison, R. C., and Russell, W. 8., Phosphate Coating of Aluminum: Ind. Eng. Chem., vol. 38, No. 12, 
Decem ber 1946, pp. 1222-1227. 

Williams, D. d MacLeod, F. L., Morrell, Elise, and Jones, F. P., Fused Tricalcium Phosphate Fertilizer 
Possible Animal Feed Supplement: Ind. Eng. Chem., vol. 38, 1946, pp. 651-4. 

Symposium on Prospecting for Phosphate, J. A. Barr, Jr., Foreword. I. M. LeBaron, A New Core 
Barrel for Pros eng Or Phosphate in Florida. W. F. Guenther, Prospecting for Phosphate in Tennessee. 
H. O. Pickard, Jr., Machine Prospecting in Tennessee Brown Phosphate. H. R. Johnston, Diamond 
Drilling Through Flint Horizons in Tennessee: Am. Inst. Min. and Met. Eng., Tech. Pub. 2089, January 
1947 (Chicago Meeting February 1946), Min. Technol., vol. 11, No. 1, January 1947, 10 PP. 

Barr, J. A., Jr. Flotation. Part I. Froth Flotation; Keystone to the Spectacular evelopment of In- 
dustrial Minerals: Rock Products, vol. 49, No. 7, July 1946, pp. 65-67, 99-100; part II. A Mec anical View 
of Flotation Processes; Mineral Preparation Steps Essential to Efficient Flotation: Rock Products, vol. 49, 


No. t 1947, pp. 128-132. 
Sch 155 ewsky, Ph., Defluorination of Phosphate Rock by Fusion; Columbia, Tenn., Plant of the. 
Tennessee Valley Authority: Ann. mines et carburants, Mem. 135, No. 516, 1946, pp. 61-75. 
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WORLD PRODUCTION 


The following table gives available figures on production of phos- 
phate rock in various countries in recent years: 


World production of phosphate rock, 1940-46, by countries, in metric tons! 
[Compiled by B. B. Mitchell] 


Country ! 1940 1945 1946 
O A A 370, 890 401,304| 5584, 827 
Australia: 

New South Wales.......... 20 boit (3) 

South Australia. .......... 254 725 

Western Australia.......... 39 B 4 8, 619 (2) 
Austria co C (3) (3) ; 
Belgium....................... 280 17, 990 " 
Brazil (apatite)................ 3) (2) 2) 
Canada... 23 325 271 52 
Chile (apatito)............ . .. 32, 000 13, 203 (3) 
Christmas Island, Straits Set- 

tlements (exports)............ 241, 826 3 (2) 

Di EE 183, 464 349, 374 (2) 
JJC (2) (3) (3) 
FRANCO: EE 24, 260 60, 622 88, 924 
French Oceania (exports)...... 164, 170 259, 000 (2) 
Germane 1. 548 (2 (3) 
ll e Aa 119 532 (3) 
Indochina, French: 

Phosphate rock. . .......... 24. 340 — 40,310] 29, 050 19,8900 6, 85% 9 
APs ences 2, 070 30, 800 98,8000 64,600; 300 a 
AAA EE (3) d 
ENEE Ee Ee eoe 1, 400 2, 000|.......... 

Madagascar 495 ) a) 
Morocco, Fren en 687, 310 1, 154, 120} 2, 783, 636 
Nauru and Ocean Islands ... 1, 263, 385 (2) 
Netherlands Indies 34, 085 (?) (2) 
Netherlands West Indies: 

Curacao (exports).......... 6, 047 8, 770 (2) 
New ASE AAA ARAS uem: CONTE 8, 084 11, 224 
Palestine. c... (2) * 4, 867 (2) 
Rumania bl. sole x cat Wee ayes (2) (2) 
Seychelles Islands (exports)... 14, 613 7, 090 21, 397 
South-West Africa 869 (2) 5 . 27 1, 665 
Safin he GY ee 15, 781 20, 349 18, 608 
Sweden (apat ite) 7, 479 (2) (2) 
Tanganyika Territory. 9 gi (2) 

'Tunisia..... DNE RUN 1, 187, 823| 1, 076, 118 706, 404| 1, 399, 880 
Union of South Africa (2) 425 ; () (3) 
U. S. 8. R. (apatite)... 52, 600, 000! 52, 000, 000 (2) (2) 
United States (sold or used by 
producers ..--..-..-.-.---.. 4, 066, 943! 4, 764, 921| 4, 718, 780) 5, 208, 508] 5, 462, 938 5, 899, 921| 6, 970, 827 
Poti! 10, 933, 000| 9, 510, 000 7, 701, 000) 7, 540, 000] 8, 674, 000) 8, 924, 000 11, 885, 000 


! In addition to countries listed, Angaur Island, China, Formosa (Taiwan), New Caledonia, and Reput- 
lic of the Philippines produce phosphate rock, but data of output are not available. 

2 Data not available. 

: 3 P renminary data for Noto Peninsula, Honshu, for fiscal year ended March 31 of year following that 

stated. 

* Exports during fiscal year ended June 30 of year stated. 

3 Estimate. 

* Exports. 

7 Totals represent only those countries for which statistics are shown. 
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BASIC SLAG 


Phosphatic slags obtained as byproducts of the smelting of high- 
phosphorus iron ores were very important sources of agricultural 
phosphates in Europe before the recent war, and some 5,200,000 tons 
of basic slag were produced there each year. The principal producers 
were Germany, France, Belgium, Luxembourg, United Kingdom, and 
Czechoslovakia. Germany alone produced about 2,500,000 tons a 
year and France 1,000,000 tons. Germany was the leading con- 
sumer—over 2 million tons annually. Other important consumers 
were France, Netherlands, United Keser Belgium, and Czecho- 
slovakia. The European production of basic slag has been reduced 
to very low levels. In all western European countries, except the 
United Kingdom, its production has been greatly curtailed. Pro- 
duction figures for recent years are not available. Germany now is 
producing very little slag, and France during the year 1946-47 is 
expected to produce only 300,000 to 400,000 tons. In the United 
States the production of basic slag is very limited because of the low- 
phosphorus content of the iron ore currently used in this country, but 
no production figures for recent years are available. None has been 
imported into the United States since 1943. 


Platinum and Allied Metals 


By HUBERT W. DAVIS AND GERTRUDE N. GREENSPOON 


GENERAL SUMMARY 


USPENSION of ceiling prices on the six platinum-group metals by 
S the Office of Price Administration on April 29, 1946, followed by 
greatly advanced quotations for platinum, ruthenium, and osmium, 
were features of the platinum industry in 1946. By mid-September 
the retail price of platinum and ruthenium had been raised $58 an 
ounce each, and osmium had been upped $50. Insufficient supplies, 
active demand, and speculation were largely responsible for the higher 
prices. Coincident with subsequent improvements in the supply and 
demand position, several price reductions were made on platinum and 
ruthenium, and by the year-end quotations on these metals had 
dropped to $56 an ounce, | 


Salient statistics of platinum and allied metals in the United States, 1945-46, in 
troy ounces 


F 138, 839 | 187, 
New meta. | | || ` Pellsdiom. — 119, 757 | 132, 523 
Platinum................ 162,032 | 92, 947 | Other........................ 43,376 | 41,87 
P Mn 28, 649 8, 858 
Other: 8 13, 825 4, 973 301, 972 | 362,023 
=== terlals......... 172,029 | 76,012 
Secondary metals: . | | | | [ Refined metals.............. 211,269 | 331,198 
Platinum................ ——— 
alladium............... 383, 208 | 407,210 
Oer... 
trates 134 
Daneel aD 19, 762 
3 ͤ 6, 660 


Platinum was refined in the United States in 1946 at a rate 40 per- 
cent lower than in 1945 and far below the domestic demand, which, 
however, was 30 percent smaller than in 1945. "The refined-metal 
deficiency was met by imports of 119,853 ounces and by the release 
of 16,358 ounces oy the Office of Metals Reserve. Much lessened 
demand and more abundant supplies of platinum in the fourth quarter 
of 1946 were reflected in a substantial increase in inventories of refiners 
and dealers. The jue trade was by far the largest outlet for 
platinum in 1946, taking 61 percent of the total sold. ore platinum 
was sold to the jewelry trade in 1946 than in any previous year. The 
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record sales to the jewelry trade, however, were more than offset by 
drastic declines in demand by the chemical and electrical industries. 

About half as much palladium was refined in the United States in 
1946 as in 1945, comprising only one-seventh of sales; which estab- 
lished a new record. Quantity of palladium sold in 1946 was only 7 
percent less than that of platinum. The deficit in palladium was met 

y importing 187,555 ounces of refined metal in 1946. The electrical 
industry was the largest buyer of palladium and was responsible 
for most of the gain in total sales. However, demand by the jewelry 
trade, the second s ind outlet, was slightly stronger than in 1945. 

Much less of the other platinum metals—iridium, osmium, rhodium, 
and ruthenium—was refined than in 1945; this output was also sub- 
stantially smaller than sales, which were greater for each metal aia A 
rhodium. The smaller recoveries by domestic refiners were supple- 
mented by imports. Iridium and ruthenium were in much demand 
by the jewelry trade in 1946. Sales of rhodium were 26 percent less 
than in 1945. 

Imports of platinum metals into the United States established a new 
high in 1946; they were 6 percent more than in 1945, the previous 
record year. 

Figure 1 shows graphically the trend in world production of platinum 
metals from 1914 to 1946. = 
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FIGURE 1.—Trend in world production of platinum metals, 1914-46. 
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CRUDE PLATINUM PRODUCTION 


Mine returns for 1946 show a production of 22,882 ounces of crude 
platinum metals in Alaska and 67 ounces in California—a total of 
22,949 ounces; comparable figures for 1945 are 26,505 ounces of crude 

latinum metals in Alaska, 43 ounces in California, and 3 ounces in 
5 total of 26,551 ounces. The Alaskan production, which 
contains about 90 percent platinum metals and a little gold, came 
from placer deposits in the Goodnews Bay district of southwestern 
Alaska. The operation of the Goodnews Bay Mining Co. in Alaska 
was described in the Mining World.! The output in California was a 
byproduct of gold placers in Butte, Sacramento, Shasta, Siskiyou, 
and Yuba Counties. 

Many gold and copper ores in the United States contain small 
quantities of platinum metals. In 1946, 3,363 ounces of platinum 
metals were recovered as byproducts of refining gold and copper ores 
compared with 4,495 ounces in 1945. 

Source of Purchases.—Purchases of domestic crude platinum metals 
by buyers in the United States were reported from the following sources 
in 1946: Alaska, 22,882 ounces, California, 215 ounces, and Oregon, 
6 ounces—a total of 23,103 ounces (27,070 ounces in 1945). Domestic 
buyers also reported purchases of 42,813 ounces of foreign crude 
platinum metals from Colombia, 2 ounces from Canada, and 569 
ounces of osmiridium from the Union of South Africa in 1946—a total 
of 43,384 ounces (29,571 ounces in 1945). 


RECOVERY OF REFINED PLATINUM METALS 


New Metals Recovered.—Reports from refiners of crude platinum 
metals, gold bullion, nickel, and copper indicate that 101,778 ounces 


New platinum metals recovered by refiners in the United States, 1945-46, by 
sources, in troy ounces 


cn Faila Iridium | Osmium Ruthe- Total 
1945 
Domestic from— 
Crude platinum 22, 923 126 118 29. 097 
Gold and copper refining....... 1, 068 3, 396 B oo aes css 3 4, 495 
23, 991 3, 522 121 33, 592 
Foren Tom 
rude platinum................ 
Nickel and copper refining..... ) 138,041 25, 127 e 2,345 | 170, 914 
Total recover 162, 032 28, 649 2,406 | 204, 506 
> 22 . . 
Domestic from— 
Crude platinum 23, 107 166 91 26, 874 
Gold and copper refining....... 555 h AA ctt 3, 363 
23, 002 91 30, 237 
tome fon 
rude platinum 
Nickel and copper reflning } 69, 285 16 | 71,541 
Total recoverg. R 101, 778 


1 Mining World, Platinum Dredging: Vol. 8, No. 7, June 1946, pp. 26-29. 
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New platinum metals recovered by refiners in the United States, 1942-48, in trey 
ounces 


Platinum | Palladium 


of platinum metals were recovered in the United States from such 
sources in 1946—a decrease of 50 percent from 1945. Of the new 
metals recovered in 1946, 70 percent was chiefly from concentrates 
from Canada and crude from Colombia, 27 percent from domestic 
crude (chiefly from Alaska) and 3 percent a byproduet of gold and 
copper ores. 

Secondary Metals Recovered.—In 1946, 72,637 ounces of seconda 
platinum metals were recovered from the refining of scrap metal, 
sweeps, and other waste products of manufacture that contain plati- 
num metals—a 24-percent decrease from 1945. 

Substantial quantities of worn-out catalysts, spinnerets, laboratory 
ware, and other products are returned by consumers to refiners for 
refining. The refined platinum metals recovered from these products 
(or their equivalent in refined metals) are returned to the consumers. 
The platinum metals so recovered are not included in the statistics 
of secondary metals. 


Secondary platinum metals recovered in the United States, 1942—46, in troy ounces 


Platinum | Palladium | Iridium Others 


o Ld 


C//;· y y an Pd ut edad. i ; 1, 552 76,611 
LONG EE ; ; 2, 771 6, 581 101, 581 
17; k Ä ue j y D 965 2, 805 119, 396 
TOAD eegent K í , 96 812 3, 400 96, 122 


EE 40, 385 , 2, 002 


PRICES 


Buyers reported purchases at $35 to $78.85 an ounce for domestic 
and foreign crude platinum metals and osmiridium in 1946. "This 
price range results chiefly from variations in iridium content of crudes 
and from market fluctuations for refined platinum metals in 1946. 

Maximum prices for the six platinum metals, fixed by the OPA on 
February 1, 1943, remained in effect until April 29, 1946, when they, 
were suspended. 'The maximum prices per troy ounce for refined 
metals of a commercial purity of at least 99.5 percent were as follows: 
Platinum, $35; palladium, $24; iridium, $165; osmium, $50; rhodium, 
$125; and ruthenium, $35. 

Suspension of the ceiling prices on the platinum-group metals 
was followed by greatly advanced quotations for platinum, ruthenium, 
and osmium. By September 16 the retail price of platinum and 
ruthenium had risen to a peak of $93 an ounce, and osmium had been 
raised to $100. Iridium, usually more sensitive to supply and demand 
rumors and to speculation than any of the other platinum metals, 
was advanced on June 27 from $95-$100 an ounce to $125, which 
however, was $40 less than the OPA fixed price. Insufficient supplies, 
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active demand, and speculation were largely responsible for the higher 
prices. Coincident with improvements in the supply and demand 
position, several price reductions were made on platinum and ruthen- 
ium, and by the year end they had been lowered to $56 an ounce. 
Iridium remained at $125 an ounce until October 24; thereafter it 
fluctuated between $130 and $110. Quotations on palladium and 
rhodium remained stable at $24 and $125 an ounce, respectively, 


throughout 1946. 
CONSUMPTION 


As pure metals, combined, clad, or alloyed with other metals, the 
platinum metals are employed in the electrical and chemical indus- 
tries, in dentistry and jowelry, and for numerous miscellaneous pur- 

oses. Uses of the platinum metals are tabulated on par 801 of the 

latinum and Allied Metals chapter in Minerals Yearbook, 1943. 
Sales of platinum metals to consumers in the United States were 
484,575 ounces in 1946 compared with 550,045 ounces in 1945, an 
all-time high. In 1946, for the first time, sales of palladium, which 
established a new record, almost equaled those of platinum. 

Platinum continued to be the most widely used metal of the group, 
but in 1946 sales were only 8 percent greater than those of palladium. 
Sales of platinum constituted 234,479 ounces (48 percent) of the total 
platinum metals sold to domestic consumers in 1946. By taking 61 
percent of the total platinum sold in 1946, the jewelry industry was 
the chief buyer, displacing the chemical industry, which ranked first 
in 1945 but dropped to third place in 1946. Sales of platinum (144,015 
ounces) to the jewelry trade were 77 percent greater than in 1945 and 
were larger than in any previous year. The record sales of platinum 
to the jewelry trade, however, were more than offset by drastic declines 
in demand by the chemical and electrical industries. Sales of platinum 
to these industries were only 31,107 and 35,007 ounces, respectively, 
or declines of 73 and 67 percent from 1945. Sales of platinum for 
dental and medical uses also dropped substantially (29 percent) from 
1945 and comprised only 21,859 ounces (9 percent) of the total sold. 

Sales of palladium established a new high in 1946 and for the first 
time almost equaled those of platinum. Palladium constituted 
217,181 ounces (45 percent) of the total platinum metals sold to 
consumers in the United States in 1946. The electrical industry 
retained first place as a buyer of palladium in 1946 by taking 91,243 
ounces (42 percent) of the total palladium sold. Sales of palladium 
to the electrical industry established a new record in 1946 and were 32 
percent greater than in 1945. Despite the swing from palladium to 
platinum for fine jewelry upon removal of the restriction on the use of 
penu, sales of palladium have continued at a high level and estab- 
ished & new peak in 1946. Sales of palladium to the jewelry trade 
were 60,204 ounces in 1946, an increase of 7 percent over 1945. The 
dental and medical trades continued to be the third largest outlet for 
palladium, but sales were 2 percent less in 1946 than in 1945. The 
dental and medical trades took 41,407 ounces (19 percent) of the total 
palladium sold in 1946. Sales of palladium to the chemical industry, 
which also reached & new peak, were 68 percent more than in 1945; 
however, they were only 15,092 ounces (7 percent) of the total sold in 
1946. 5 quantities of palladium were sold to the pen and 
pencil trade for nibs and other parts in 1946. 
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Sales of the other platinum metals—iridium, osmium, rhodium, and 
ruthenium—were comparatively small; they made up 7 percent 
(32,915 ounces) of the total for the group in 1946. diam and 
ruthenium, hardening additions for platinum and palladium, were in 
much demand by the jewelry trade and, consequently, were the metals 
of this group most extensively sold, followed in order by rhodium and 
osmium. Sales of iridium, ruthenium, and osmium were 41, 10, and 
69 percent, respectively, larger than in 1945, but sales of rhodium were 
26 percent smaller. | 

The accompanying table shows reported sales of platinum metals 
to consuming industries in the United States for 1927-46. The 
figures for 1939 and earlier years do not include the sales of some 


Platinum metals sold to consuming industries in the United States, 1927-46, 
in troy ounces 


Chemical Electrical Dental and medical 
Year Other Other Other 
Plati- | Palla- | BS" | Plati- | Pana- | Pieti- | Piati- | Palla- | Plath 
num dium grou num dium grou num dium grou 
me me me 
kr d RS 11,010 180 276 14, 905 2, 491 1, 739 7, 504 12, 194 153 
1977 529 1, 252 248 | 21,3]6 9,150 1, 527 10,930 | 12,270 177 
112277. , 260 1,345 846 | 20,746 18, 856 1,103 | 13,051 12, 156 1, 024 
1930...............- 5,022 854 83 8, 529 9, 560 934 11, 810 15, 436 117 
1931................ 11,483 979 82 8, 215 628 626 | 10,135 9, 304 87 
1032 AAA 8 5, 187 4 270 3, 456 6, 309 454 12, 900 82 
1933.............--. 14, 338 255 3, 422 8, 367 556 | 11,149 15, 946 135 
19884 14, 285 142 8, 587 4,4 603 6, 19, 555 
1035... oe ec ex 13, 404 60 103 5, 867 5,4 938 K 20, 916 173 
1 20, 124 387 8,750 | 13,297 1, 261 15,489 | 25,481 174 
1887 18, 300 170 329 9, 465 20 1. 328 11, 115 40, 214 136 
1O38 8 14, 328 402 302 5,645 | 10,447 847 12, 324 18, 833 182 
I039. ul ok ode 20, 306 468 813 11, 952 21, 510 1,346 13, 755 22, 989 139 
ENEE 8 31,174 1, 624 3, 286 17, 548 528 6,100 9, 859 26, 346 228 
1941 .. d 3, 342 4, 154 35, 456 5, 214 19,426 | 31,440 270 
1942................ 5, 480 5,668 | 92,961 28,452 | 12,446 13, 077 27, 480 106 
1943. 131, 716 14, 162 4,154 | 185, 281 907 15, 851 , 044 41, 522 160 
1MA AO 60, 9, 673 3,944 | 178,038 | 42,322 | 11,650 | 34,783 | 36,377 177 
A 115, 816 988 6,182 | 107,260 | 09,300 5,572| 30,871 42, 259 900 
19466 31, 107 15, 092 4, 219 91, 243 3, 513 21, 859 41, 407 145 
Jewelry and decorative | Miscellaneous and undis- Total 
Year Other oo OT ar 
- ti- D — plati- 
Plati- | Palla- | Plati- | Plati- | Pana | P Plati- | Palla- 
num- |. num- num- num- 
num dium grou num dium up num dium grou grou 
meta meta me me 
EEN 86, 036 3, 706 4, 388 3,176 312 1,616 | 122, 631 18, 883 8, 172 149, 686 
1928......- 93, 468 4, 965 4,075 5, 431 2, 136 1,813 | 149, 674 29,773 7, 840 187, 287 
1929...... 84, 4,451 4, 588 7, 234 1,048 1,372 | 145,330 | 37,856 8, 433 191, 619 
930...... 44, 801 2, 807 2, 933 3, 324 1, 621 1,084 | 83,486 | 30, 287 5,151 118, 924 
1931. 41, 261 2, 988 2,449 5, 896 1, 934 1, 040 76,990 | 37,923 4, 234 119, 197 
1932...... 33, 5, 817 2, 033 3, 806 204 301 54, 25, 725 3, 140 83, 433 
933.....- 41, 263 4, 413 4,116 6, 274 100 402 | 76,193 26, 164 5,464 107, 821 
1934...... 32, 959 6, 015 2, 626 3,113 506 490 | 61,134 30, 829 3, 941 95, 904 
tous 56, 182 5, 095 4, 087 2, 505 200 341 87,652 | 31,770 5, 642 125, 064 
ae 50, 936 5,778 4, 166 16, 288 859 112, 447 | 45,539 6, 861 164, 847 
1837. 49, 848 8, 277 3, 696 7, 223 55 1,120 | 95,951 69, 570 6,609 | 172,130 
1938. ..... 44, 654 5, 356 2, 074 10, 617 35 660 | 87, 35, 073 4, 665 127, 306 
1939...... 47,385 5, 899 3, 446 6, 868 540 941 | 100,266 | 51,406 6,685 | 158, 357 
1940. 51, 296 7, 624 4, 759 13, 101 1. 197 1, 220 | 122, 978 69, 319 14, 593 206, 890 
1941. 66, 151 7,999 6, 228 7, 845 667 3, 552 | 190,075 78, 904 19,418 | 288, 397 
1942...... 66, 518 19, 658 4,275 2, 596 300 2,681 | 269, 176 81, 460 25,176 375, 812 
MEDIUS 45, 218 2, 080 240 10, 900 4, 559 719 | 137,709 26, 804 500, 232 
BC 56,558 | 2847 | 1,467 | 0,409 | 3,509 | 275,648 | 154,339 | 22,217 | 452, 204 
1945...... 81,305 | 56,578 | 10,026 1, 500 8, 107 5,282 | 336,851 | 185,232 | 27,962 | 550,045 
1946.....- 144,015 | 60,294 | 17,039 | 2401 | 9,145 | 7,999 | 234,479 | 217,181 | 32,915 | 484,576 
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imported metals and are not, therefore, exactly comparable with 
those for later years, which comprise sales by refiners, importers, 
dealers, and Office of Metals Reserve. 


STOCKS 


Stocks of platinum metals in all forms in the hands of refiners, im- 
porters, and dealers totaled 362,023 ounces on December 31, 1946, 
compared with 301,972 ounces at the close of 1945. In addition, the 
Office of Metals Reserve held 78,137 ounces of refined platinum on 
December 31, 1946. 


Stocks of platinum metals held by refiners, importers, and dealers in the United 
States, Dec. 31, 1942-46, in troy ounces 


Iridium, . 
Year Platinum | Palladium Zeile Al Total 
ruthenium 

EEN 160, 724 107, 383 35, 280 303, 387 
jo EEN 176, 560 104. 372 42. 081 322/012 
1044; 8 ihid 159, 173 123, 448 39, 866 322. 487 
iu Un oo al 138, 839 119, 757 43, 376 301. 972 
C AS erie neon 187, 624 132, 523 41, 876 362, 023 


FOREIGN TRADE ? 


Platinum metals (unmanufactured) imported for consumption in the United 
States, 1945-46 


Material 


Troy Troy 
ounces Value Do Value 
Unrefincd materials: ! 
Ores and concentrates of platinum metals 138, 089 | $3, 055, 645 28, 639 $843, 538 
Grains and nuggets (including crude, dust, and 
residues) EE 31,875 | 1,041, 684 238,735 | 21,913, 066 
Sponge ? and acrap. LLL... V 2, 008 63, 903 ? 7,962 3 524, 005 
Osmiridlüm... EEN 57 4, 261 676 31, 233 
giri tt a ok 172, 029 5, 065, 493 10, 012 3, 311, 842 
Refined metals: Gees 
Platinum E a deeg 1 72,849 | 2,688,613 119, 853 6, 273, 058 
A AAA EC LAA 118, 270 2, 597, 815 187,555 3, 421, 515 
Hill,, C 6, 197 504, 666 12, 402 1, 096, 762 
fr. Eege 925 43, 669 1, 969 177, 030 
Rhod iu . 3, 975 452, 873 525 52, 816 
Ruthenium. ...... EE 9, 053 206, 804 8, 894 362, 997 
I ô·ÜĩÄÜ1ĩw1ĩ51Bͥ3ö15 ͤͤ o x sma e OE A atu 211, 269 | 6, 584, 440 331,198 | 11,384, 478 
Grand total. 383, 203 | 11,649,933 | 407,210 | 14,600,320 


' The concentrates and crude imported from Canada contain platinum, palladium, iridium, rhodium, 
and ruthenium, and the crude sponge imported from Canada contains platinum and palladium. Although 
the U. S. Department of Commerce records “platinum content” for these entries, the Bureau of Mines has 
determined from the importers of these materials that most of the entries reflect the platinum metals con- 
tent. The Bureau of Mines has also determined from the largest importer of crude platinum from Colom- 
bia that the entries for his material, recorded as “platinum content” by the U. 8. Department of Com- 
merce, represent the gross weight of the material. 

1 Bureau of Mines has determined that 7,000 ounces (valued at $490,000) classified as“ and nug- 
gets" by the U. S. Department of Commerce was crude sponge and is, therefore, included with “sponge 
and scrap” in this table. 

3 Commercially pure platinum sponge is classified by the Bureau of Mines as refined metal and, is there- 
fore, included with refined platinum in this table. 


3 figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Imports.—Imports of platinum metals into the United States 
established & new high in 1946; they were 6 percent more than in 
1945, the previous record year. The principal sources of imported 
platinum metals in 1946 were Canada (216,762 ounces), U. S. S. R. 
(106,851 ounces), United Kingdom (40,199 ounces), and Colombia 
(38,658 ounces). Imports of refined metals (331,198 ounces) were 
57 percent more than in 1945, but imports of unrefined material 
(76,012 ounces) were 56 percent less. Imports of refined platinum, 
palladium, iridium, and osmium were 65, 59, 100, and 113 percent 
res ectively, greater than in 1945, but imports of rhodium an 
ruthenium were 87 and 2 percent, respectively, less. 


Platinum metals (unmanufactured) imported for consumption in the United 
States, 1945—46, by countries, in troy ounces 


Unrefined materials ! Refined metals 
Grains 
Ores and 
and nuggets Rho- 
Country concen- (includ- Sponge? diam 
trates | ing |" P9DF*' Osmi-| Plati- | Palla- | Iridi- | Osmi- and | Total 
of crude, acre ridium num ? dium | um Um |ruthe- 
plati- | dust, p Alum 
nuin and 
metals| resi- 
dues) 
1945 
Ren oe PS PR PR 295 Ge SN EE 7 
Canada. `. 138, 089 89 1, 9977 6, 098,107, 551} 3, 932 8, 7780 266, 534 
Colombia................]........ Meis AA. NASA ᷣ¾ ↄ ⁵m NERONE EIDEM, A ntes 5 
USS- AO A. ß ĩ v A 8 66, 748 9,966| 1, 02/7. 77, 741 
United Kingdom.........]........]........]........ | 753| 1,193 925| 4,250| 7,149 
Other countries 11]. s. JJJ%%½%l!§öĩê5]¹ rase 14 
Total. 138, 089 31,875 2, 008 57| 72, 849 118, 270 6,197 925] 13,028, 383, 298 
1946 
a EE, A AA AA ks FT PA, PA 209 
Canada.................. 24, 630 99) 77,6744 §3, 778.122, 001| 1. 870 6, 800} 216, 762 
Colomba 2, 025 36. 618 ¡TEA AAA AO dE 38, 658 
Ecuador 28 - 1, 46555. g III ? 1, 656 
C T d EE JJ! Seen 322 
EthlopÍB -..........oo.--- , A A A A A A A 1, 929 
Union of South Africa e O: TOA US ` | OA EE td A 
USS NAO A x 8 40, 168; 60,581; 4,721, 1,286 95) 106, 851 
United Kipngdom.........]........ 643 169 238| 2, 158 4,973, 5,811 683, 2,524| 40,199 
Other countries. ......... ¡E a 1199 y AT K EE | RT 143 
Total.............. 28, D 338,735| 17, 962 676/119, 853,187, 555! 12, 402 1, SEN 9, 419, 407, 210 


! See footnote 1 of preceding table. 

2 Commercially pure platinum sponge is classified by the Bureau of Mines as refined metal and is, there- 
fore, included with refined platinum in this table. R 

3 Bureau of Mines has determined that 7,000 ounces classified as ‘‘grains and nuggets” by the U. 8. deeg 


ment of Commerce was crude sponge and is, therefore, included with ‘‘sponge and scrap" in this table. 


Platinum metals imported for consumption in the United States, 1942-46? 


Tro Troy 
Year Sun es Value Year ounces Value 
IIA 315, 002 | $11, 306, 565 19188 88 383. 208 811. 649, 933 
1043. EE 362,251 | 10, 936,243 || 1946666. 407, 210 | 14, 696, 320 
1911 Soren lc ELS 356, 212 10, 675, 303 


1 See footnote 1 of preceding table. 


Exports.—Exports of refined platinum (including scrap) increased 
to 15,468 ounces in 1946 (7,781 ounces in 1945), but those of the 
other platinum-group metals (including scrap) decreased to 4,294 
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ounces (10,951 ounces in 1945). The chief foreign markets for plat- 
inum were Brazil (6,512 ounces), Mexico (1,849 ounces), United 
Kingdom (1,846 ounces), France (1,519 ounces), and entina 
(1,108 ounces) and for the other punc metals Canada 
(1,341 ounces), Brazil (724 ounces) and Switzerland (585 ounces). 


Platinum and allied metals exported from the United States, 1944-46, by countries 


Palladium, rhodium, 
Platinum (bars, ingots, iridtum, osmiridium, 
sheets, wire, sponge, ruthenium, and os- | Manufacturers of, 
and other forms, in- ice oe anne except jewelry 
Country cluding scrap) Se neluding 


Argentina .............-...--.---- 30 $1, 080 197 $7, 156 3 
Brag) E ⁵ ⁵ 8 509 20, 653 740 22, 083 190 11, 185 
Canada 468 21, 903 3, 460 343, 000 1, 736 , 647 
fr!!! ĩ ²⁰˙w1wXAx— O aeS 81 3, 533 1 42 10 
e use iesacgE DES 38 )˙§§% m 126 3, 289 
Colombia. 3 120 141 3, 763 2 $32 
(obl. WEE 22 585 111 2, 983 5 381 
Mees 2 73 170 4, 766 85 2, 257 
Y AAA ra en. 16 628 160 4, 136 () 
Venszuel aaa 25 888 25 619 31 782 
Other countries 49 1, 201 9 382 229 10, 198 
Total AN 1, 243 52, 014 5,014 888, 930 2, 387 09, 356 
Argenti s 8 588 8 463 
A ↄ sss 
, GE 523 rr E AU AA 
Fl 3, 909 116, 083 509 13, 051 185 7, 093 
i A 4 13, 705 8, 996 745, 524 2, 555 32, 129 
Hee 172 9, 887 16 384 24 1, 295 
e 26 16 417 25 473 
(Ree TEE 1 59 160 3, 989 53 1, 265 
Ëer Eeer 385 13, 709 165 4, 389 5 2, 053 
Czechoslovakia 192 // DEE 131 2, 074 
MGZICO ³˙·à 271 10, 300 453 12, 818 163 7, 338 
Netherlands. ..................... 33 288 WEE 8 155 778 
Poland and Danzig 57 / ⁰A WEE 331 2, 123 
Switzerland n—— 1 60 225 11, 189 1 33 
UD. B BS EE 48 9, 284 48 J 
United Kingdom 960 Sr. E 1, 404 90, 689 
(Oe VI AA 101 3, 204 rr AS 
Venezuela a 49 1. 855 51 1,106 2 655 
Y TEEN 139 LIE. £6. AAA 8 454 3, 321 
Other countries —ꝛ-—- 450 17, 745 100 3, 462 361 8, 688 
TOU os onde ak Se vele Nos ese 7,781 288, 953 10, 951 802, 843 5, 906 160, 470 
1 
SE ebe 1, 108 73, 891 63 2, 201 78 13, 305 
Belgium and Luxembourg........ 29, 239 19 1, 700 380 29, 306 
11! A 6, 512 402, 159 724 21, 060 414 14, 991 
Gansadwasas geg ere 177 11, 381 1, 341 68, 435 3, 640 142, 146 
RITTER 422 24, 984 3 95 58 3, 245 
A WEE A AS EAA 26 1, 192 35 1, 135 
Colombla......................... 215 13, 651 5 1, 470 48 2, 104 
WOR EE 592 35, 123 209 5, 588 13 562 
Czechoslovakia AA GE 8 41 194 
Prone SN EE 1, dn de 116 277 6, 233 994 25, 530 
e,. 1, 133, 613 287 11, 917 460 550 
Netherland 2 2, 374 32 2, 400 > M 
DEUS noe a tela ee oue 19 l, 12 100 31 940 
Fang G0’-᷑ . 8 51 104 
Wede n 200 7, 135 2 354 98 4, 668 
Bwitzerland. ii ls 000 se EE EN 585 21, 232 35 390 
(nri c) cece feces. cu ows EE ARCA 66 2, 798 
United Kingdom 1, 846 116, 628 400 44, 000 19 600 
A A 261 A EE 2 79 
Venezuela. .............- ee 5 202 10 2, 407 15 203 
Other countries 250 16, 891 250 6, 274 191 4,833 
Pei! is 15, 468 965, 406 4, 294 196, 808 6, 660 256, 382 
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Platinum and allied metals exported from the United States, 1942-48 


Palladium, rhodium, 
iridium, osmirid- 


Platinum (bars, 
ingots, sbeets, 


Ore and con- lum, rutbenium, | Manufactures of, 
centrates wire, sponge, | andosmium (metal | except jewelry 
and other forms and alloys, includ- 

including scrap) | Ge icr) 


WORLD REVIEW 


World production of platinum and allied metals, 1939—48, in troy ounces 
[Compiled by B. B. Mitchell] 


Country and product 1939 1040 1941 1942 1943 1945 1946 
Australía: 
New South Wales: Placer platinum. 7 12 23 2 3 2| (.) 
Tasmania: Placer osmiridium..... 283 465 207 142 90 109 95 
Belgian Congo: From refineries: 
F 3, 3444 (.) (1) (1) (Y) (o (o 
Platinum... occ cav 1,157| (!) (1) (1) (1) 1 * (9 
anada: 
Placer platinum................... 25 24 60 30 
From refineries: 3 219, 713| 157, 523| 3208, 234| 130, 400 
Platinum 148, 877 108, 464) 124, 257 285, 108 
Other platinum metals 135, 402} 91,522| 97,432! 222, 573| 126,004] 42, 929) 3458, 674| 114, 200 
Colombia: Placer platinum (exports).| 39,070} 35, 859 37,349| 49,163] 39,961] 36,136] 35,120] 43, 835 
Ethiopia: Placer platinum 6,000] 6, 000 1, 000 1,000; 1,000 042) (1) l 
Italy: From refineries: Platinum....| I. 608 965 6 (1) 0 (1) 1 
Japan: Placer platinum (i) (i) 1) (i) 1) (i) 1 
Netherlands Indies (probably placer 
Bini CA ee 28 241 (.) (1) (1) (i) (1) 
New Zealand: Placer platinum 3 35 21 CCT 14 
ama: Placer platinum (1) (!) (!) (!) (1) 
Papua: ¢ 
Placer platinum. .................. 2, () 55 () 6 (1) y 
Placer osmirid um —ꝛ—- 4| () () (1) T (1) 1 
Sierra Leone: Placer platinum....... 83 135 211 () 1) (1) 1) 
Union of South Africa: 
Platinum (content of platinum 
metals) WEE 18, 068} 20,140 22, 400 23, 300 
Concentrates (content of platinum 73,348| 73,797| 73,745 
metals) S A 2 41 , 243 51, 835 53, 500 $1, 800 
posmiridium SSF 7,031] 6, 379 7, 141] 7, 770 5,998 (1) (i) 
. 8. S. R.: Placer platinum (est i- 
meg ERA ipods dud 100, 000| 100, 000| 100, 000} 100, 000! 125, 000 180, 000| 175, 000 
United States: 
Placer platinum 32,460| 33, 800 26,221) 23,213| 27,162 26,551) 22,049 
Ore (content of platinum metals). + OMA 15 c A DE 
From refineries: ? : 
Platinum... 2. 2922-22€ 5, 270 4,470] 1,805! 4,333| 5,205 1, 068 555 
Other platinum metals 3, 364 3, 304 4, 689 5, 472 5, 185 3, 427 2, 808 
Total (estimate)............... 543, 000] 465, 000| 479, 000| 778, 000| 634, 000| 520, 000} 2971, 000) 576, 000 


! Data not available. : ; 

2 Recovered from nickel-copper mattes. The figures for 1945-46 represent the platinum metals contained 
in the concentrates actually recovered, whereas those for 1939-44 represent the metals refined from Canadian 
concentrates at Acton, England, plus the platinum metals content of concentrates sold. -— 

3 Includes certain adjustments to account for metals produced in Canada in 1938-44 but not previously 
accounted for in the statistics. 

‘ Year ended June 30 of year stated. 

§ Produced from platinum ores. 

* Produced from treatment of gold ores on the Witwatersrand and Extensions. 

New platinum metals recovered in gold and copper refining of domestic materials. 
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Canada.—According to the Dominion Bureau of Statistics, produc- 
tion of platinum metals from the nickel-copper ores of the Sudbury 
district, plus a very small quantity from placers in British Columbia, 
was 130,400 ounces of platinum and 114,200 ounces of other platinum- 
group metals in 1946, compared with 208,234 ounces of platinum and 
458,674 ounces of other platinum-group metals in 1945. The figures 
on production for 1945 and 1946 represent the platinum metals con- 
tained in the concentrates actually recovered, whereas those for many 
previous years represent the metals refined from Canadian concentrates 
at Acton, England, plus the platinum-metals content of concentrates 
sold. Moreover, the figures for 1945 include certain adjustments to 
account for metals produced in 1938-44 but not previously included 
in the statistics. 

Sales of platinum metals by the International Nickel Co. of Canada, 
Ltd., were 320,794 ounces in 1946 compared with 381,741 ounces in 
1945. 

Colombia.—The South American Gold & Platinum Co. produced 
30,797 ounces of crude platinum metals in 1946 (20,346 in 1945). 
The crude material contains about 85 percent platinum metals. The 
production of crude platinum metals by other operators was about 
13,742 ounces in 1946 (14,411 in 1945). 

Union of South Africa.—According to the Department of Mines, 
73,495 ounces of crude platinum containing 22,509 ounces of platinum 
metals and 1,326 short tons of concentrates containing 58,070 ounces 
of platinum metals were produced in South Africa in 1944, the latest 
year for which detailed information is available. Thus, total output of 

latinum metals was 80,579 ounces in 1944; sales were 71,465 ounces. 

he average composition of the product sold in 1944 was: Platinum, 
63.58 percent; palladium, 27.01 percent; iridium, 0.38 percent; os- 
mium and osmiridium, 0.03 percent; rhodium, 1.12 percent; ruthenium, 
4.39 percent; and gold, 3.49 percent. 

Outputs of crude platinum and concentrates were 75,906 ounces and 
1,183 short tons, respectively, in 1946 compared with 73,166 ounces 
and 1,122 tons, respectively, in 1945. No assay data are available for 
1945 and 1946; in 1944 the crude platinum averaged 30.63 percent 
platinum metals, and the concentrates contained 43.79 ounces of 
platinum metals per ton. The crude platinum and concentrates are 
produced in the Rustenburg district. 

Output of osmiridium, which is recovered in the treatment of gold 
ores on the Witwatersrand and Extensions, was 6,142 ounces in 1944, 
and sales were 6,896 ounces. The average composition of the product 
sold in 1944 was: Osmium, 29.18 percent; iridium, 26.34 percent; 
ruthenium, 12.88 percent; platinum, 11.52 percent; rhodium, 0.68 
percent; gold, 2.39 percent; and undetermined, 17.01 percent. 


Potash 


By BERTRAND L. JOHNSON AND DOROTHY I. MARSH 


GENERAL SUMMARY 


ORE new records were made in 1946 in the potash industry 
M of the United States, both production of marketable potassium 
salts and sales reaching new highs. Production in 1946 was 
1,687,735 short tons of potassium salts containing 931,812 tons of 
equivalent potash (K¿0), an increase over 1945 of 99,430 tons of potas- 
sium salts and 57,569 tons of K,O. The production of marketable 
otassium salts in the United States has increased each year since 
1934. (See fig. 1.) Sales (1,673,249 tons) were 76,089 tons greater 
in 1946 than in 1945 and contained 928,374 tons of K,O. Stocks of 
potassium salts in producers’ hands at the end of 1946 were larger 
than in 1945, as was also the K,O content. Exports of fertilizer 
potash materials continued to decline, whereas those for chemical 
uses were considerably larger. Imports of potash materials for 
fertilizer purposes increased in 1946, but those of chemical materials 
decreased. Domestic consumption of potash again made & new high 
record—actual sales for consumption reaching 862,532 tons, according 
to the American Potash Institute. 
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Fioure 1.—Production of marketable potash salts in the United States, 1933-46. 
193065—48—— 65 1017 
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Salient statistics of the potash industry in the United States, 1944-46 


Production: 


Potassium salts (marketable). ...............- short tons 1, 687, 735 
Approximate equivalent, K30.................. do.... 931, 812 
Sales by producers: 
Potassium Saltnn sek do 1, 673, 249 
Approximate equivalent, K30.................. do.... 928, 374 
Value at leitete 8 $32, 175 716 
Average per onßn.lnn $19. 23 
mports: 
Fertilizer materials short tons.. 7,872 
Approximate equivalent, K30.................. do.... 2. 504 
Iii. e aa a aaa 8 $249, 519 
Chemical materials short tons 8 327 
Approximate equivalent, K30.................. 0.. 1, 801 
A /h 88 $2, 100, 915 
8: 

Fertilizer materials short tons. Of, 822 
Approximate equivalent, Kat ............... do.... 53, 930 
CD oo $2, 983, 751 

Chemical materials short tons 23, 
pproximate equivalent, K301!................. 0.. 11, 713 
TT $5, 055, 441 

Consumption: 
Apparent consumption: ! 

Potassium Ssaltn ss short tons 1. 559. 225 

Approximate equivalent, K: 0 0 a 


1 Estimate by Bureau of Mines. 
2 Quantity sold by producers, plus imports, minus exports. 


Government allocation of potash, under Schedule 98 of General 
Chemicals Order M-300, was suspended September 30, 1945. It was 
resumed, however, under Schedule 120 of General Chemicals Order 
M-300, on June 1, 1946. This latter schedule, in turn, was revoked 
by the Civilian Production Administration on February 17, 1947.' 

his step, according to CPA, complied with the general policy of 
removing controls and followed a recommendation of the United 
States Department of Agriculture, although the demand for potash 
was stated to be much greater than the supply. 

The United States Department of the Interior ceased granting per- 
mits for exploration for potash on the public domain in 1934. ear- 
ings were held by the Department at Albuquerque, N. Mex., in Sep- 
tember 1946 on the question of the advisability of raising the maximum 
of 15,360 acres (24 square miles) which, under then-existing regula- 
tions, might be held under lease and permit for potash exploration and 
development. The potash industry contended that those limits 
hampered exploratory activities, might threaten continuance of the 
industry, and might affect the future supply of potash. 

On March 24, 1947, the Bureau of Land Management, United States 
Department of the Interior, in Circular 1643, released certain amend- 
ments to the existing regulations which increased the land that may 
be held under Federal permit to prospect for potash on the public 
domain to 25,600 acres (40 square miles); at the same time, 15,360 
acres may be held under lease, making a total of 40,960 acres. Hereto- 
fore the total permissible area under permits and leases has been limit- 
ed to 15,360 acres. The Government, in these new regulations, lim- 


1 Federal Register February 18, 1947 ,p. 1106. 
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ited its right to purchase erg produced under the lease to one-tenth 
of the production, instead of the one-fourth previously stipulated.’ 

An important discovery of thick beds of potash overlying salt beds 
in the Unity oilfield, about 100 miles northwest of Saskatoon, in the 
southern part of the Province of Saskatchewan, Canada, was reported 
to have been made in June 1946 at a depth of 3,466 feet in a deep- 
test drilling for oil and gas. The deposits are said to extend south: 
eastward about 350 miles, from the Unity field to Radville, Saskatche- 
wan, thence into North Dakota, and possibly farther southward. The 
beds of potash salts encountered range from 9 to 28 feet in thickness. 
They are said to contain as high as 65.6 percent potassium chloride 
and the K,O content to average 21.5 percent. Additional drilling to 
determine the extent of the deposit is reported in progress in the. 
Verbata area, Saskatchewan. 

Turrentine, Albright,“ and Kinnard * have discussed general fea- 
tures of the potash industry in 1946. 


PRODUCTION AND SALES 


Both production and sales of domestic marketable potassium salts 
were considerably larger in 1946 than in 1945, continuing the upward 
trend in evidence since 1934. The increases in 1946 over 1945 were 
larger than those shown in the latter year over 1944, both in marketed 
production and sales. Production of potassium salts in 1946 totaled 
1,687,735 short tons, with an equivalent K;O content of 931,812 tons. 
Sales were 1,673,249 tons, with an equivalent RO content of 928,374 
tons. Production of potassium salts exceeded sales, and stocks in 
producers’ hands at the end of the year showed an increase over those 
on December 31, 1945. "The value of the sales in 1946 exceeded 32 
million dollars. The average value per ton of the potassium salts 
sold in 1946 was $19.23, slightly higher than that of 1945. 

Production of both grades of muriate of potash and of sulfate of 
potash and sulfate of potash-magnesia were larger in 1946 than in 
1945. Production of manure salts (98,333 tons), however, even with 
the inclusion of spillage of higher-grade salts, continued in 1946 the 
decline that began in 1944 and now is much less than half of the 1943 
production of 242,189 short tons. (See fig. 2.) E 

The Western States production remains the dominant factor in 
the domestic potash industry. California, New Mexico, and Utah 
furnished virtually all of the 1946 output, the larger part coming from 
the deeply buried Permian saline sedimentary deposits of sylvite and 
langbeinite of the Carlsbad region, southeastern New Mexico. The 
Eastern States supplied only a small quantity—from well brines in 
Michigan and as a byproduct of cement operations in Maryland. 

Stocks in producers’ hands at the end of the year have been rising 
steadily since 1942, reaching 37,999 short tons K,O in 1946. (See 
fig. 3.) 
es T ei Depa iment Siet Tatar or; Information Service, Bureau of Land Management, New Potash 

ulations Approved: ril 3, ; 

iuret V sea ey, Pen era Aana Maro era. 


Virginia. Potash Production in 1946 Will Establish New Highs: Domestic Commerce, vol. 
, No. 12, December 1946, pp. 43-46. 
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Muricte of potash 60-62% K,O minimum 
(includes refined potosh) 


THOUSANDS OF SHORT TONS 


o 
x 
u. 
o 
YN 
2 
o 
> 
o 
T 
6 
u. 
o 
N 
e 
z 
« 
Y 
2 
o 
r 
> 


FIGURE 3.—Equivalent potash (K40) content in producers’ stocks at end of year, 1922-46, in sbort tons. 
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Potassium salts produced in the United States, 1944-46, by grades, in short tons 


Grade 1944 1945 1046 
Muriate of potash: 
60-62 percent K; O minimum !............................ 1,082, 132 1, 258, 332 3 1, 346, 609 
48-50 percent KO minimum.............................. 114, 550 117,677 122, 257 
Manure EE 8 217, 560 115, 798 3 98, 333 
Sulfate of potash and sulfate of potash-magnesia............... 164, 256 96, 408 120, 446 
1, 578, 498 1, 588, 305 1, 687, 735 


1 Includes refined potash. 
Includes some 83-96 percent KCl. 
3 Includes spillage of some higher-grade salts. 


- 


The potash-producing companies in the United States in 1946, by 
States, were as follows: 


California: 
American Potash & Chemical Corp., 122 East Forty-second Street, New York, 

N. Y. (plant at Trona, on Searles Lake, Calif.). 

Maryland: 
North American Cement Corp., 41 East Forty-second Street, New York, N. Y. 

(plant at Security, Md.). 

Michigan: 

Rens Chemical Co., Midland, Mich. (brine wells and plant near Midland, 
ich.). 

New Mexico: 


International Minerals & Chemical Corp., 20 North Wacker Drive, Chicago, 
Ill. (mine and plant near Carlsbad, N. Mex.). 
Potash Co. of America, Carlsbad, N. Mex. (mine and plant near Carlsbad, 


N. Mex.). 
United States Potash Co., Ins., 30 Rockfeller Plaza, New York, N. Y. (mine 


and plant near Carlsbad, N. Mex.). 

Utah: 

Bonneville, Ltd., 540 West Seventh South, Salt Lake City, Utah (plant near 

Wendover, Utah). 

Ke Krotki, Marysvale, Utah (alunite open-cut operations at Marysvale, 
tab). , 
Production and sales of marketable potassium salts and stocks in 

the hands of producers for the last 5 years are summarized in the 

accompanying table. 


Potassium salts produced, sold, and in eee stocks in the United States, 
194 


L 
Production Sales P a ne 
Equiv- Equiv- Equiv- 
Potas- | alent as Potas- |alentas Value ihe alent as 
-| sium salts | potash | Oper-] sium salts | potash Lo Oper salte potash 
(short (K10) | ators (short Gi 30) : lant ators (sh ort (K10) 
tons) (short tons) short p t ons) (short 
tons) tons) tons) 
1, 267, 455 | 679, 206 7 | 1,277,317 | 680,831 |$22, 962, 518 7 | 14,158 6, 041 
1,428, 510 | 739, 141 7 | 1,401,271 | 732, 151 | 26, 183, 073 7 | 43,591 | 13,984 
1, 578,498 | 834, 568 6 | 1,513, 420 | 817,892 | 29, 487. 413 6 | 76,123 29, 763 
1, 588, 305 | 874, 243 6 | 1,597,160 | 870,370 | 30,313, 919 7 | 68,796 34, 29 
1,687,735 | 931, 812 7 7 | 82,554} 37, 


1,673, 249 | 923, 374 | 32,175, 716 
——————— —M A ³¹1³ S —MÓ — — . e 
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CONSUMPTION 


Apparent consumption of potash salts in the United States and its 
possessions increased from 808,809 short tons of potash (K,0) in 1945 
to 867,197 tons in 1946, as determined by subtracting exports from the 
sum of the imports and producers’ sales. 


Sales of potash in the United States for consumption and export, 1944-46, in 
short tons of K,0 


1944 1916 


Deliveries of primary potash of domestic origin by major companies, 
as from reports of American Potash Institute— 
In United States and possessions: 


A coves coor eos EE 675, 787 790, 925 
LR H EE EE 82, 198 75, 197 
o cok. oso A eats 57, 850 56, 402 

815, 835 923, 127 

Imports for consumption plus sales of minor domestic producers 5, 364 5, 048 
821,199 928. 175 

Total exports (estimate by Bureau of Mines): 68, 880 65. 643 
Actual sales for consumption in the United States 752, 319 862, 532 


The accompanying table, based largely upon deliveries of potash of 
domestic origin as reported by the American Potash Institute, indi- 
cates actual sales of 862,532 tons for domestic consumption in the 


Sales of domestic 


HUNDRED THOUSAND SHORT TONS 


FIGURE 4.—Comparison of apparent domestic consumption of potash (Ky0) and sales by domestic 
ducers of potash in the United States, e: : t id 
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United States in 1946, an increase of 55,494 tons over the consumption 
in 1945. 

Apparent domestic consumption of potash salts, in terms of equiva- 
lent potash (K,O), and its relationships to sales of domestic producers, 
reported to the Bureau of Mines for a period of years, are shown in 

gure 4. 

According to the American Potash Institute, 763,590 short tons of 
agricultural potash (K,O) of American origin and 75,797 tons of 
chemical potash (K;O) were delivered in the United States in 1946, a 
total of 839,387 short tons. 

Deliveries of agricultural potash and ehemical potash in the calendar 
year 1946 are shown by States of destination in the accompanying 
tables. Georgia retained its leading position for deliveries of agricul- 
tural potash, and Illinois moved into second from fifth place. New 
York remains by far the leading recipient of chemical potash. 


Deliveries of agricultural potash salts of American origin, by States of destination, 
in 1946, in short tons of K,0 


[American Potash Institute] 
Georgias 70, 709 Kentucky. .................- 8, 661 
iii.. 8 64, 222 Texas 5, 
% E 63, 574 | Connecticut- ---------------- 5, 033 
Florida Soe ee 62, 389 | Minnesota 4, 201 
Virginia- A 58, 998 | Delaware 3, 851 
North Carolina 55, 441 | Washington 3, 132 
Maryland..................- 45, 704 | Missouri 2, 985 
South Carolina 43, 715 | Iowa... ............-....... 2,691 
Eege E eds 39, 615 | (regon 1, 802 
New Jersey.................- 32, 564 | Colorado 505 
Alabama 28, 319| North Dakota. .............- 410 
Tennessee 23, 538 | Vermont 284 
Louisiana , 984 | Idaho .-. 2... lll. 277 
Pennsylvania 16, 544 | West Virginia. 167 
New vork 2... ..-- 15, 259 | District of Columbia 142 
E noL eere Se 14, 074 Arizona 70 
Massachusetts 13.820 Ut ew he ais 45 
Mississippi 13, 315 Montana 27 
California 12, 607 | Kansas 24 
Miehiga ng 12, 430 | New Hampshire 24 
Wisconsin 9, 943 | Rhode Island. ..............- 24 
Arkansas 9, 572 New Mexico i 8 


Deliveries of chemical potash salts of American origin, by States of destination, 
in 1946, in short tons of K,O 


[American Potash Institute] 
Nc A urget 53, 939| Michigan 385 
West Virginia. 3, 468 | Kansas... 361 
California 3, 420 Oklahoma. .................. 334 
G ĩðA EE 2, 680 Connecticuui t 200 
IN@VAGB es suche sins pete eee ee 2, 413| Tennesse 186 
New Jersey. ß 1, 799| Georgiaa 152 
Texas..-.----------- ------ , 684 Missouri 110 
Maryland. . VF 90 
ennsylvania...............- y 

Out et ASN 631 Kentucky S: 
Diels. —- 622 Colorado een 25 
Virginia 5 564 | Massachusetts- -------------- 


Delaware 6 e 561| Florida---------------------- 23 
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PRICES 


Prices of potash—muriate of potash, manure salts, sulfate of 
potash, and sulfate of potash-magnesia—were covered during most of 
1946 by Revised Maximum Price Regulation 205 (Fertilizer Raw 
Materials) of June 30, 1944. Amendment 10 to RMPR 2065, issued 
May 27, 1946, and effective June 1, 1946,* increased the maximum 
price that could be charged for domestic sulfate of potash (basis 90 
percent K,SO,) in bulk, 107 spot sales at west coast potash ports, to 
$39.25 per ton. 

These price controls on potash were abolished on November 10 
1946, when all commodities except sugar and rice were exempted 
from price control by Office of Price Administration Supplementary 
Order 193, dated November 12, 1946.’ 

The regular price schedules for the 1946-47 season were announced 
in June and July 1946 by the major producers, on the same basis as 
the previous year. These prices, 88 reported by various companies 
on & basis bulk ex-vessel port, except for manure salts (the basis for 
which is f. o. b. seller's plant, Carlsbad, N. Mex.), were as follows: 


Muriate of potash (62 to 63 percent K;0; 62 percent 
minimum) . - 53% cents per unit K, O. 


Manure salts (22 percent K; O minimum) 20 cents per unit K. O. 
,, EE 836.25 per short ton. 
18.50 percent MgO) )) cde sees $26.00 per short ton. 


REVIEW BY STATES 


Five States—California, Maryland, Michigan, New Mexico, and 
Utah—produced merchantable potash salts in 1946. The output of 
the individual States cannot be given (except for New Mexico, where 
three companies were operating) without disclosing individual com- 
pany returns. New Mexico was by far the largest domestic producer, 
contributing 84 percent of the total. California, a much smaller 
producer than New Mexico, furnished much more than the combined 
output of the other three States. Michigan is a new producer. 

California.—The American Potash & Chemical Corp., New York, 
N. Y., remains the only potash-producing company on the Pacific 
coast. Potash is recovered from brines saturating the crystalline 
salt mass of Searles Lake in southeastern California, and potassium 
chloride and potassium sulfate are produced and marketed. A 
description of the deposit has recently been published.® 

On March 27, 1946, 478,194 shares of the American Potash & 
Chemical Corp., which had been seized by the Alien Property Custo- 
dian as enemy property, were sold to a group of investment bankers— 
Kuhn, Loeb, & Co., Glore, Forgan & Co., and Lehman Bros.“ These 
shares were offered for sale by the bankers on March 29, 1946, and 

* Federal Register, May 28, 1946, p. 5782. 
Y Federal Register, November 14, 1946, p. 13464. 


8 Mining World, Searles Lake Geology: Vol. 8, No. 5, April 1946, pp. 15-17, 29. 
* Chemical Engineering, Shares of American Potash Sold with Restrictions: Vol. 53, No. 4, April 1946, 


D. 155. 
ine Corporation Records, Corporation News Edition, June 1946: Vol. 24, No. 110, sec. 4, June 10, 
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100,000 of the shares were purchased by the Heyden Chemical Corp., A 
making it the principal stockholder.? The remainder of the shares 
are said to have been widely distributed through sale to the public." 

Maryland.—The North American Cement Corp., New York City, 
was the only company in Maryland producing potash in 1946. This 
company recovered byproduct potash from cement-kiln flue dust at 
its plant at Security, Washington County, near Hagerstown. The 
product, an impure sulfate of potash of low potash content, was sold 
for agricultural use. This was the only operation of its kind reported 
in the United States in 1946. 

Michigan.— Potassium chloride was produced in 1946 from natural 
brine from wells at Midland, Mich., by the Dow Chemical Co. 

New Mexico. Mine production of potash salts in the Carlsbad 
region of New Mexico continued to increase, and again a new record 
was made. The three companies operating in this area mined 4,309,- 
649 short tons of sylvinite and crude langbeinite combined in 1946— 
an increase of 359,666 tons over 1945. The K,O content of the mine 

roduction in 1946 was 893,126 short tons. The average equivalent 

20 content of the mined salts decreased slightly —from 21.34 percent 
in 1945 to 20.72 percent in 1940. 

All three companies mined sylvite (potassium chloride) and one— 
International Minerals & Chemical Vos mined langbeinite 
(potassium-magnesium sulfate). The greater part of the mine pro- 
duction of the region was sylvite, most of which was processed to 
yield 60 percent or higher-grade muriate. The production of mer- 
chantable potash salts in New Mexico in 1946 was 1,428,860 short 
tons, with an equivalent K,O content of 782,166 tons. Sales were 
789,473 tons, valued at $27,187,228. Muriate of potash was produced 
by all three companies. Potassium sulfate and potassium-magnesi- 
um sulfate (sulfate of potash-magnesia) were produced by the Inter- 
national Minerals & Chemical Corp. from langbeinite in the refinery 
at its mine near Carlsbad. Potassium sulfate was also produced by 
the Potash Co. of America. 

Several articles and a large illustrated booklet have been published 
recently describing the potash operations of the Carlsbad region.'* 

Utah.—Commercial production of potash in Utah in 1946 was re- 
stricted to the potassium-bearing brines of Salduro Marsh and to the 
alunite deposits of the Marysvale district. 

Bonneville, Ltd., continued to produce potassium chloride from 
the Salduro Marsh brines at its plant near Wendover, Tooele County, 
northwestern Utah, its output in 1946 being much larger than in 1945. 


— cm ned 
n Standard Corporation Records, Corporation News Edition, October-November 1946: Vol. 24, No. 
209, sec. 4, October 29, 1946, p. 3473. 
13 Oil, Paint & Drug Reporter, Heyden Chemical Largest Holder in American Potash: Vol. 149, No. 17, 
April 29, 1946, p. 3. i 
5 Chemical and Metallurgical Engineering, Eastern Firm Buys Stock of American Potash: Vol. 53, No. 
5, May 1946, p. 202. 
'W Harley, G. T., and Weaver, G. C., Prospecting for Potash in the Permian Basin Area, near Carlsbad, 
N. Mex.: Am. Inst. Min. and Met. Eng. Tech. Pub. 2056, 1946, 6 PP: 
Harley, G. T., ano M ood, G. E., Langbeinite—Mining and Processing: Ind. Eng. Chem., vol. 39, 
No. 1, January 1947, pp. 43-47. . 
Harley, Q. T., Mechanization of Operations in Potash Mining: Min. Cong. Jour., vol. 32, No. 11, Novem- 
ber 1946, pp. 24-28, 61. : 
Ge . R., Diamond Drilling of Potash Reserves in Eddy County, N. Mex.: Bureau of Mines Rept. 
of Investigations 3861, 1946, 11 pp. 
Potash Company of America, The Salt of the Earth: Carlsbad, N. Mex., 1946, 23 pp. 
Barr, J. A., 1 for Nonmetallic Flotation: Am. Inst. Min. and Met. Eng. Tech. Pub. 1922, Min. 
Technol., vol. 9, No. 5, 1945, 11 pp. : 
Ware, Louis, Magnesium from Potash Ores: Trans. Am. Inst. Min. and Met. Eng., vol. 169, 1944, pp 
284. 
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A description of the deposit and the method of mining and treatment 
of the potash brines was published in 1946.“ 

The only alunite production reported in the Marysvale district in 
1946 came from the White Hills claim of Max tki, where a 
small quantity of crude alunite was obtained in open-cut operations, 
and shipped. 

Operations by Kalunite, Inc., at the White Horse mine have been 
permanently discontinued and the mine lease canceled. The Govern- 
ment-financed experimental plant operated by this company in 
Salt Lake City, Utah, was idle in 1946. During the early part of the 
year it was held in stand-by status and was not on the market for sale 
or lease. On July 10, 1946, it was declared surplus. It was advertised 
for sale by the War Assets Administration on January 2, 1947, with 
a cut-off date early in February, which was later extended to March 
20, 1947. Bids have since been received for the plant and in April 
1947 were up before the Board of Review for consideration. This 
plant, the property of the Defense Plant Corporation, is reported 
to have cost $4,905,000. It was still in the preliminary stages of 
operation when it was closed down. The designed annual capacity 
is said to have been 72,000,000 pounds of alumina, with potassium 
salts to be recovered as coproducts. It is situated on a site of 79 
acres on a Denver & Rio Grande Western Railroad siding from the 
Roper, Utah, yards. A description of the plant is contained in a 
brochure of the Defense Plant Corporation. | 

Several articles have been published recently relative to the oc- 
currence of alunite in the Marysvale district.“ 

No development work is known to have been done in 1946 in the 
Grand County potash field in eastern Utah. 


FOREIGN TRADE " 


Imports.—Imports of potash salts continued at low levels in 1946, 

the total of 16,199 tons (4,365 tons K,O) being below that of 1945. 
The total value of the imports likewise decreased, from $3,310,475 in 
1945 to $2,350,734 in 1946, this decline being due largely to decreased 
importations of argols. France, Chile, and the U. S. 8. R. were the 
principal sources of imports in the order given. 
_ Potash (K,Q) for fertilizer use constituted only 59 percent of the 
imports for 1946, whereas in 1945 fertilizers had formed 64 percent of 
the total. Imports for chemical use in 1946 rose to 41 percent of the 
total compared with 36 percent in 1945. 


" Denver Equipment Co., Beneficiation of Bonneville Potash Deposits: Deco Trefoíl, vol. 10, No. 3, 
M Willard, M. E and P P. D., Whi arys 
illard, M. E., and Proctor, P. D., te Horse Alunite Deposit, M vale, Utah: Econ. Geol., vol. 
no Ze SE mé Dp. 619-643. di 
„J. H., Exploration of Alunite Deposits, Marysvale, Pi C ; ‘ 
of Invéstientions EN po. po rysvale, Piute County, Utah: Bureau of Mines Rept. 
dard, M. E., Kelley, V. C., and Callaghan, Eugene, The Winkelman Alunite Deposit, Marysvale, 
e GE 1945, Prelim. Maps, plates 1 and 2, Strategic Minerals Investigation Beries, and 2 
1 J. 
1? Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
. B. Department of Commerce. 


POTASH 1027 


The principal potash salt imported for fertilizer use was crude 
potassium-sodium nitrate from Chile. A slightly smaller quantity 
of potassium chloride came from the U. S. S. R. Imports of potas- 
sium-bearing materials for consumption in the chemical industries 
consisted largely of argols from numerous countries, but principally 
from France, Italy, and Portugal. Several hundred tons of chlorate 
and perchlorate of potash also came in, largely from France. 


Potash materials imported for consumption in the United States, 1945—46 


1945 1946 
Ap- 
proxi- Approxi- Approxi- 
mate mate equiv- mate equiv- 
eb ane 55 alent a 
n potas potas 
SEHR tash| Short (K10) Value | Short (K30) Val 
po — oat ue 
(K 10) tons tons 
(per- Per- Per- 
cent) Short | cent Short | cent 
tons of tons of 
total total 
Used chiefly in fertilizers: 
Muriate (chloride) .......... 56.4 | 6,861 | 3,870 | 64.3 | $230,371 | 3,452 | 1,947 | 44.6 | $103, 217 
Potassium-sodium nitrate 
mixtures, crude. .......... . A E 4, 400 616 14.1 146, 312 
Other potash fertilizer ma- 
terial!.................. 6.0 24 1 .0 343 20 1 .0 290 
Total fertilizer. ...........]....... 6,885 | 3,871 | 64.3 | 230,714 | 7,872 58.7 | 249, 819 
Ve chiefly in chemical indus- ^j g Ke 
tries: 
Bicar donate 0 ³o· UCC E cee 50 8, 313 
Bitartrate: 
Argolnss 20.0 | 9,805 1, 961 2,873,916 | 7, 617 1,935,796 
Cream of tartar......... 25.0 98 25 77,910 60 44, 113 
Bromide.................... AUS ac ssl A A ue Gone (3) 42 
Carbonate A ss 35.7 ere ee 2 41.3 2, 104 
Caust lc 80. 0 20 16 8, 248 45 17, 684 
Chlorate and perchlorate....| 36.0 374 135 93, 197 §25 69, 353 
eee, aa / ͤ K Moanne (?) 5 
Nitrate d 46.0 |....... EN tal MI) 364 
Anon 50. 0 30 15 26, 490 28 23, 141 
Total chbemical............]....... 10,327 | 2,152 35.7 3, 079, 761 | 8, 327 41. 3 |2, 100, 915 
100. 0 |2, 350, 734 


Grand total! SS 17, 212 | 6,023 | 100. 0 3, 310, 475 |16, 199 
— ——— T —aYs— 


1 Chiefly wood ashes from Canada. 
? Less than 1 ton. 
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Potash materials imported for consumption in the United States, 1945-46, by 
countries, in short tons 


| Figures in parentheses in column headings indicate, in percent, approximate equivalent as potash (K30)] 


Country 


— — 


1945 
ro EM EO E SPIELT 
A Weert DEER TS 


Morocco, French. ....... 
F 
AA ae 
Sweden 
dh), E EEE EE 
HSH RE pep tice mda 
United Kingdom 


— 


Bi- 

car- 
bon- 
ate 

(46) 


Muri- 
ate 
(chlo- 
ride) 


6, 861 


Té, TT TE on in ii Bic a 


rr d PRA as [da dae 


and Luxem- 


Belgium 
bourg 


Fee 8 
Ne 
A ARA N 

Morocco, French..... p 
qq o AA e REY 
JA A 
Senn... 
aa deeg, wake 
MS) Sere eee 
United Kingdom 


| 


| 


Bitartrate Potas- | Chlo- | | Total 
Ps sium 0 | 
sodium dee? | 
Age Cream (ZC) Ber | athera | g 
s of 2 chlo Short Val 
wine tartar tures rate tons alue 
lees (25) crude (36) | : 
(20) " (14) | 
| 
De, Lo NI | ice eh | 2 | 1, 885 $458, 816 
N [o —— i 1.288] 507.578 
Lh Aree 334 | 24 359 87, 341 
GK EA E Ns! CU gi 31. 400 
TS ESAS PEE, SQUE SS ET EDT 2 S48 968, 704 
mi... ATA Ee EROR | "sel 182 685 
KN e E EA echt | 5 | 3, 025 
do. ESS Geet EAS vertes 1, 083 | 78. 292 
1, 194 | "` d SEET Pe poten 1237 | 364,914 
717 ` A Ee, CRS fioe 772 304, 794 
9 ess e eem 40 20 60 14, 960 
174 | AA gt: | MPP E EET 174 51, 115 
IAM IA ES EL. WENN ORES T 230, 361 
SE —— —— 30 30 28. 400 
9,805| 8 MRE 74 | 17,212 | 3,310, 475 
OS | „%% | es 382 167, 208 
E | 7 7 1, 108 
ll AR A A AA 17 3, 482 
1 C TO ES IE 23 24 | 2 319 
18 4, 400 40 ...| 4, 687 241, 143 
EECH KK PEPA E Kaes? 2 | 2 2, 406 
PEER ERGS 2G CEU | 50 & 313 
8 PESOS ^. d eem 5,005 | 1, 271,170 
Dess PE 1 A € | w 64 
1, 373 Ha CREER Wf ET | 1374 205, 607 
57 de A ESE SAS) ORTO | 57 7, 800 
763 | M NONE LOC fella! AC ES | 79 234, 352 
A CM Y) AS ASEO EE) 30| 22716 
PLES, Sa MET Cpe SS 28 38 | 66 | 21, 105 
^03 MEE etn oT EE 119 19. 601 
DO 1:5 2 s. REA DEE, AS. | 110 | 17,500 
MS | Wa AO UON 102, 831 
ES e Wc Pd ate Moa iat! (DP e Ee, 25 25 21, 819 
7, 617 60 | 4,400 | 525 | 95 | 16,199 | 2,350, 734 


3 Approximate equivalent as potash (K340)—1945-46: 45 percent. 
3 Less than 1 ton. 


Exports.—The total value of the export trade in potash materials 


increased in 1946 to $8,039,192 from $6,635,785 in 1945, a 


slight de- 


cline being shown in the value of the fertilizer potash materials ex- 
ported and a marked increase registered in the value of chemical 
potash. The total quantity of fertilizer potash materials in 1946— 
96,822 short tons—was considerably less than in 1945, and the value 
remained slightly below $3,000,000. "The fertilizer exports went 


largely to 


anada, with much smaller quantities to several other 


countries, mostly in the Western Hemisphere. Exports of chemical 


potash materials increased from 18,966 tons in 1945 to 23,905 short 
Canada, China, and Mexico, in 
the order named, were the leading recipients. 


tons in 1946, valued at $5,055,441. 
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Potash materials exported from the United States, 1942—46 


Fertilizer Chemical : Fertilizer Chemical 
xr Short ii 
or Short 
70115 Value tons Value 
19422 84, 402 32. 184, 044 18, 966 |$3, 648, 795 
1983 111, 541 | 3, 168, 446 23, 905 | 5, 055, 441 
1944....... 110, 057 | 3, 139, 631 


Potash materials exported from the United States, 1945-46, by countries 


Fertilizers Chemicals 
Country 1945 1946 1945 1946 
Short Short Short Short 
tons Value tons Value tons Value tons Value 

D AAA 8 1 $90 190 | $62,045 229 $57,843 
Argent inna 6 $98 (1) 122 318 $7, 103 1, 255 242, 495 
Australia. eisereen eR EIE 1) C ( 700 | 103,188 | 1, 146 : 
Barbados 3,149 | 108, 099 318 11, 028 (i) 58 (1) 
Bie PP OA ³ A 37 9, 218 7 1, 554 
Belgium and Luxembourg. 1 8 EE AO 893 181, 236 

PAZ AA AS 3,524 | 150,784 | 5,311 | 236,206 | 1,735 | 339,106 | 1,915 356, 064 
Gaines é 82, 302 2, 219, 583 | 77,616 2, 263, 041] 3,052 | 493,934 | 3, 848 604, 265 
A reana (E MED Y AAA A 168 61, 595 160 40, 527 
CU EE ta ATA ES AAA A BEE 2, 759 711, 625 
Colombia ................... 966 33, 369 350 11, 610 328 92, 714 619 143, 055 
Costa Rica.................- (i) 2, 359 32 12, 250 51 17, 898 
CCC 7,681 | 255,059 | 5,173 | 176, 522 188 70, 052 280 89, 950 
1940 A A A 8 212 | - 46,993 86 21. 807 
Hong Kong ² ↄ ²˙· Eh eee A PA AA AA 1,216 316, 393 
Totland ioco RR wee 277 10, 216 504 19, 476 53 12, 156 14, 017 
pua and Dependencles.....|........|..........]........]. ........- a8 562 392 115, 197 

AA E, et el E AO 7 : 10, 

Mexico EE 927 21,996 | 1,106 344,317 | 1,143 | 281,409 | 2,199 477,310 
Morocco, French............ (1) 3 A DEER 222 32, 424 80 13, 927 
A AAA AP AA GE, oer eaea 456 107, 694 
New Zealand 3, 568 99,525 | 3,640 | 115,279 55 8, 845 3 
N A, 8 (1) 371 | 1,137 | 237,285 | 1,265 229, 478 
Switzerland- A PA AAA 1,020 | 181, 428 1, 121 189, 480 
Union of South Africa 104 4, 263 IO) 141 374 85, 023 355 82, 185 
JV oe cu D E VE 8 1,500 | 278, 449 1 1, 214 
United Kingdom... bocce E A 2,067 | 299, 783 50 33, 715 
Il A ͥ y A 8 67 20, 418 112 26, 540 
Venezuela. 60 2, 699 135 6, 214 123 30, 881 239 90, 062 
Other countries 2, 129 81, 197 2, 612 106, 910 3, 884 105, 213 3, 061 713, 7 


104, 687 |2, 986, 990 | 96, 822 pal 18, 966 3, 648, 795 | 23,905 | 5,055, 441 


1 Less than 1 ton. 
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WORLD PRODUCTION 


The accompanying table shows available statistics of potash output 
in the various producing countries. 


World production of potassium salts and equivalent K;0, 1941-46, by countries, 
in metric tons! 


(Compiled by B. B. Mitchell] 


1941 1942 


Country! Potas- | Equiva-| Potas- | Equiva- 


sium lent sium ent 
salts K30 salts K30 


ee | rite, | EE | comm m E 


North America: United States, potassium 


Salts APRA AS ⁵⁵ 8 894,895| 476, 156| 1, 149, 810 616, 162| 1,296,215| 670, 534 
South America: Chile, crude potassium 
x HERE (3) (2) 63, 828 (3) 63, 828 (3) 
urope: 


rance (Alsace), crude potassium salts. 4,235, 426 673, 000| 3, 835, 305 619, 000 4, 195, 111 3 713,200 
Germany, crude potassium salts: 


Carnallite ccc 
Kainite, sylvinite, and hartsalz... }17,223,917 2, 171, 358/16, 802, 179| 2, 078, 785/16, 976, 952| 2, 086, 639 
i SR crude potassium salta 3 314, 938| 117, 000 $ 413, 799 89, 654| § 439, 657 87, 000 
sia: 

India (British), nitrate of potash...... 11, 063 4, 640 7, 110 2, 980 8 

Korea (Chosen), alunite .....---..-- (2) (3) (3 1) 
Palestine, crude potassium salts 2 101, 681 50, 840 104,200 52, 100 93, 750 46, 900 

Australia, alunite 1, 181 (3) 4, 784 (3) 435 Q) 
Total (estimated) ...................].--......- 3, 600, O00. 3, 540, 000 3, 660, 000 

" 1944 1945 1946 

Country !. Potas- | Equiva- | Potas- | Equiva- | Potas- | Equiva- 


sium lent sium nt sium lent 
salts R10 salts Ka salts Ka 


o — EN E EN, — 


77 8 1,431,982; 757. 108 1,440, 879 096} 1,531,079 321 
South America: Chile, crude potassium 793, 096) 1, 845, 


( ae eel (3) (3) (1 (2) NI OI 


Europe: 
Piano (Alsace), crude potassium salts.| 2, 945, 346| 3 500, 700 852,733) 3 145,000) 3, 000, 000| 3 510, 000 
any, crude potassium salts: 


Carnallite tooo... 
Kainite, sylvinite, and hartsalz... } 15,861,033) 1, 925, 530 D @) o Q 
A pam: crude potassium salts 3 675,836| 7 116, 000  710,496| 7 113, 700 *572,329| ! 91, 600 
sia: 
India (British), nitrate of potash...... (3) (3) (3) (3) (3) (3) 
Korea (Chosen), alunite.............. 12, 000 (1) (3) 0 (2) (2) 
Palestine, crude potassium salts 105, 050 52, 500 (?) 1) (2) 
Australia, alunite lll LLL... 1, 598 (3) 22, 616 (3) (3) 8 
Total (estimated 3, 410, 0000 1, 410, 0000 — 2, 240, 000 


In addition to countries listed China, Eritrea, Iran, Italy, Poland, and U. S. S. R. are reported to pro- 
duce potash salts, but statistics of production are not available.. 

? Data not available. 

3 Equivalent K;O content estimated at approximately 17 percent. 

Includes some natural kieserite. 

è Salable. 

* Extracted from waters of Dead Sea. 

? Unofficial estimate. 

! January to September, inclusive. 


Salt 


By FLORENCE E. HARRIS AND E. M. TUCKER 


GENERAL SUMMARY 


E United States produced 15,132,145 short tons of salt valued at 
$44,912,586 in 1946 compared with 15,394,141 tons valued at 
$43,914,406 in 1945, a 2-percent decrease in quantity. Compared 

by types with the output in 1945, evaporated salt increased 2 percent, 
and brine and rock salt each decreased 3 percent. 

Owing to higher costs of containers, other supplies, and labor, the 
average value per ton increased from $2.85 in 1945 to $2.97 per ton 
in 1946, and therefore prices were forced higher in certain localities. 
At some of the salt mines strikes delayed production 1% months. 
Other operations were affected by strikes in other industries. 

Increased interest has been manifested in exporting domestic salt. 
Exports of salt were the highest in 1946 that they have ever been. 

uring the war years domestic salt replaced salt formerly imported 
tor curing fish. In 1946, however, fish salt was again imported, and 
the quantity of domestic salt sold for the purpose decreased, the re- 
duction being in rock salt. | 


Salient statistics of the salt industry in the United States, 1935—39 (average) and 


1942-46 : 
1935-39 
(average) | 1942 1943 1944 1945 1946 
Sold or used by producers: 
Evaporated (manufactured) 
short tons. . ‘ 3,517, 832| 13.476, 501| 13,448, 578| 1 3. 182,570] 3,249, 457 
In brine................- do.... A 587] 7,373,165] 18. 478, 513| 18, 820.355] 18,705,831] 8,470, 680 
Rock salt do.... i 2. 802, 287| 3. 259. 138| 3. 448. 2388 3. 505, 740| 3,412,008 
Total: 
Short tons 8, 660, 215] 13, 693, 284] 15. 214. 152] 15,717,171] 15. 394. 141 15. 132, 145 
C/ See es os $23, 405, 612/$38, 144, 234|! $41, 529, 688]! $43, 715, 492|! $43, 914. 406|$44, 912. 586 
Average per ton ). $2. 70 $2. 79 1 $2. 73 1 $2. 78 1 $2.85 $2. 97 
Imports for consumption: 
or curing fish..... short tons. 3 21, 250 BO AOA cero A 3 1, 407 
CCC ,., d caw 35, 011 
In bags, barrels, etc. 
short tons 1, 385 367 129 14 1, 572 275 
CC dog A $11, 813 $4, 138 $2, 425 $700 $36, 343 $4. 456 
In bulk............ short tons. 24. 131 1, 129 5, 2, 981 2. 571 
Vids $55, 876 $7, 496 $10, 325 $31, 459 $37, 047 $20, 161 
Total: 
Short tons 46, 766 7, 754 1, 258 5, 554 4, 553 4, 253 
e A A esasi $111, 411 $29, 301 $12, 750 $32, 159 $73, 390 $29, 628 
xports: 
Short tons 90, 214 118, 424 145, 803 198, 368 190, 524 223, 426 
Vli. acr cc eect esci OE $521.652| 8892. 160 $1,173.139| $1,620,226| $1, 509. 301| $1, 889, 522 


Apparent consumption 
short tons. 8,616, 767| 13, 582, 614| 15,069,607] 15, 524, 357 15. 208, 170) 14, 912, 972 


! Revised. 
3 Values are f. o. b. mine or refinery and do not include cost of cooperage or containers. 
3 Includes salt in bags, sacks, barrels, or other packages—1938: 93 tons, $673; 1942: 122 tons, $1,200. 
* Quantity sold or used by producers plus imports minus exports. 
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As shown in figure 1, salt in brine, which has been leveling off in 
the past few years, dropped only 6 points—to just above the 200 
mark—whereas the index of industrial production dipped 33 points. 
'The index for evaporated and rock salt declined only 1 point. 


Industrial production. 


rm Salt in brine 


FIGURE 1.—Indet of salt in brine and of evaporated and rock salt sold or used compared with industrial 
production, 1939-46. Index of industrial production from Federal Reserve Board. 


Proportions of the three types of salt production are shown in 
figure 2, for 1939, the last normal prewar year, through 1946. 
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FIGURE 2.— Trends in the quantity of rock salt, eva ted salt, and brine (in terms of salt content) sold 
or ‘ised by producers in the United States, 1039-46. 
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PRODUCTION 
PRODUCTION BY STATES 


Salt was produced in the United States from underground mines, 
dry lakes, sea water, lake brine, springs, and wells, by 73 plants 
operated by 50 companies in 18 States and Puerto Rico in 1946 
compared with 74 plants of 49 companies in 1945. Reports on salt 
in Ohio and Kansas were issued by the respective States.! 


Salt sold or used by producers in the United States, 1944-46, by States 


1944 1915 1946 
Quantity Quantity Quantity 
State —————— — — — 
Per- Value Per- Value Per- | Value 
Short | cent Short | cent Short | cent 
tons of tons of tons of 
total total total 
California........... 712, 558 5| $3, 138, 185 604, 600 4| $3, 424, 711 729,092 51$3, 358, 060 
Kansas 932, 238 66 4,357, 217 855, 806 6| 3,537,850 815, 018 5| 4,014,019 
Louisiana 1, 843, 728 12| 4,102,020) 1, 867, 689 12| 4, 465, 643} 1,840, 522 12} 4, 612, 359 
Michigan........... 4, 287, 758 27| 14, 921, 719) 4, 285, 493 28] 14, 942. 443] 4, 334, 202 29/15, 711, 074 
New Mexico........ 23,759 (“) 105, 860 9,9801 (1!) 20, 694 8. 677 Di 16, 399 
New York.......... 2, 925, 675 19} 9,899, 580| 2, 862, 224 19} 10, 327, 013| 2,813, 782 19/10, 153, 274 
OIG aio 8 2, 891, 305 18| 4,076, 481| 2, 761, 026 18| 3, 997, 759! 2, 615, 995 17| 4, 160, 011 
Puerto Rico 13,620| (!) 87,114 12, 513| (!) x) 12, 411 1) 
TONO illo rne ess 1, 147, 397 7] 3 1,353, 756} 1,100, 791 7| 21,336, 162| 1,098, 589 7| 1,356,676 
Ut au 119, 809 1 368, 500 122, 997 1 363, 997 121, 669 1 339, 
West Virginia....... 359, 217 2| 1,027,109 370, 260 2 903, 759 272,841 2 596, 894 
Other States 3_...... 460, 017 3 277, 951 446, 853 3 213,175 433, 347 3 209, 921 


— — —— | —— | o 3 —1— — 


15,717,171] 100|? 43, 715, 492/15, 304,141} — 100/243, 914, 406/15, 132, 145] — 100/44, 912, 586 


2 
= 


1 Less than 0.5 percent. 
3 Revised. l m 
Includes Nevada, Oklahoma, and Virginia, 


California.—The new salt ponds of the Leslie Salt Co., which have 
been under construction for the past several years, are nearing com- 
letion. 'This extension, covering nearly 4,000 acres in the San 
rancisco Bay area, will supply the Redwood City plant with crude 
salt. It is expected that by 1950 the output from these new ponds 
will be about 150,000 short tons, most of which will be exported. 
No salt was produced at the Long Beach Salt Co, plant at Los Angeles. 
The lease was canceled and the plant closed July 1, 1946. The 
lant of the Monterey Bay Salt Works was destroyed by. fire in 
ovember 1946. C. C. Miller has begun a salt works in marsh water 
in Mono County, near Bishop. No shipments of salt were made in 
1946, as operations were on an experimental basis. m 
Kansas.—At the American Salt Corp., Lyons, rebuilding of the 
evaporating, refining, and packaging plant, which was destroyed by 
fire in June 1945, was not completed in 1946. Rock salt, however, 
was produced. | l a | 
Louisiana.— The Gordy Salt Co. began operating a brine well at 
Breaux Bridge in 1943. (This fact was inadvertently omitted from 
& previous chapter.) 


1 Gambs, Gerard O., and White, George W., Ohio Mineral Kee Ohio State 
University Studies Eng. Ser., Eng. Exper. Sta. Circ. 49, vol. 15, No. 3, Se „ . 

Taft, Robert. Kansas and the Nation's Salt: Trans. Kansas Acad. Science, vol. 49, No. 3, December 
1946, pp. 223-272. 


793066—48—66 


1034 MINERALS YEARBOOK, 1946 


Nevada.—The Leslie Salt Co. plant on the dry lake at Fallon has 
been closed since hostilities terminated; however, the company 
reports a few sales for the convenience of neighbors. 

Ohio.—The Pomeroy Salt Co. has been shut down temporarily. 

West Virginia.—On April 1, 1946, the Pittsburgh Plate Glass Co. 
took over the Natrium plant at New Martinsville, formerly owned 
and operated by the Defense Plant Corporation. 


PRODUCTION BY METHODS OF RECOVERY 


The accompanying table shows the output of salt obtained by the 
various processes used in 1946. 


Salt sold or used by producers in the United States, 1945-46, by method of recovery 


1945 1 1946 
Method of recovery ¿_____ — 
Short tons Value Short tons Value 
Evaporated: 
ulk: 
Open pans or grailnerg sss 637,529 | $5, 961, 143 558, 026 $5, 905, 704 
Vacuum panns8ss 1,846,011 | 14, 144,622 1, 840, 061 14, 165, 778 
NIBP ee EE 446, 112 1,712, 171 553, 056 1, 971, 947 
T Pressed blocks 252, 918 2, 553, 161 298, 314 2, 942, 966 
oc 

2 AA EE 3, 410,929 | 12,115, 237 3, 314, 948 12, 479, 589 
Pressed blockkasaͤaͤss 94, 811 849, 154 97, 060 $28, 412 
Salt in brine (sold or used as such) 8, 705, 831 6, 578, 918 8, 470, 680 6, 618, 190 
Totál e oos ec Sec cee ceu d re 15, 394, 141 43, 914, 406 15, 132, 145 44, 912, 586 


1 All data revised except quantity and value of rock salt and total quantity (but not value) sold or used. 


Rock Salt.—The production of rock salt from 19 plants in 8 States 
totaled 3,412,008 short tons in 1946. 


Rock salt sold by producers in the United States, 1942-46 


Year Short tons Value Year Short tons Value 
1040. A 2, 802, 287 $9, 623, 461 || 1945. 3, 505, 740 | $12, 064,391 
pp. EE 3, 259, 138 11,180, 884 1043 3, 412, 008 13, 08, 801 
. EE 3, 448, 238 12, 225, 057 


Evaporated:Salt.—In 1946, 49 plants in 12 States and Puerto Rico 
produced evaporated salt. 


Evaporated salt sold or used by producers in the United States, 1945-46, by States 


1945 1946 
State 
Short tons Value Short tons Value 

e a FF 581, 730 | $3, 114, 101 595, 747 $2, 988, 775 
)J! 88 337, 697 2, 676, 919 338,532 | 2,829, 111 
DID EE 65, 264 548, 922 87, 834 584, 815 
Michigan j y 879,007 | 7,379, 970 953, 183 8, 162, 183 
N00 490, 246 5, 347, 891 466, 115 5, 025, 740 
jn mc ——A—— ͥ A 451,317 3, 486, 752 456, 3, 615, 003 
p e A e EA a 12, 513 81, 200 12, 411 83, 494 
ER 116, 239 332, 408 115, 248 310, 610 
rr 159, 129 858, 155 136. 320 883, 393 
Other States 2222 Lc ccc cce ccc cese ems sess eee 3 89, 428 2 544, 689 87, 840 503, 271 


13,182,570 | 224,371,007 | 3,249,457 | 24, 986, 395 


55 cin dea Nevada, New Mexico, Oklahoma, and, Texas. 
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Pressed Blocks.—The all-time high total of 395,374 short tons of 

pressed blocks was manufactured by 21 evaporated-salt plants and 
8 rock-salt plants in 1946. 


Pressed-salt blocks sold by iuge T of the salt in the United States, 


From evaporated sult From rock salt Total 


Value Short tons Value Short tons Value 


Salt Content of Brine.—Fifteen plants in 7 States produced brine 
salt in 1946. Although brine salt was down 3 percent from 1945, it 
contributed 56 percent of the total salt produced in 1946—the same 
percentage as in 1945. Demand for chlorine and soda ash continued 
strong during 1946. A e of orders piled up that could not be 


satisfied because of shortage of containers, transportation, and fuel. 
The bituminous-coal strike affected soda ash manufacture especially, 
inasmuch as it takes nearly a ton of coal to produce a ton of soda ash.? 


DISTRIBUTION AND MARKETING 


The accompanying table shows salt shipped to destinations within 
the State in which it is produced totaled with that shipped into the 
State from other sources. As reshipments are 5 the sta- 
tistics represent only original shipments into States by producers. 

Packages.—On September 1, 1946, the National Bureau of Stand- 
ards issued Simplified Practice Recommendation R70-46 on “Salt 
Packages," which supersedes R70-42. (See Salt chapters of Minerals 
Yearbooks 1940 and 1941.) As the salt producers have found that 
the simple wartime standards resulted in substantial economies and 
in general benefits, it was decided to retain them. 

Grades.—Although there is some call for standardization of sizes 
and grades, the descriptions given by distributors appear to answer 
the needs fairly well. Occasionally consumers require unusually 
strict specifications, and in such instances special precautions must be 
taken by the producer. 


3 Chemical and Metallurgical Engineering Flow Sheets, 1944, p. 61. 
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Distribution (shipments) of evaporated and rock salt in the United States, 1945—46, 
by States of destination, in short tons 


1945 1046 
Destination 
Evaporated Rock Evaporated Rock 

Alabama suco oo uL Aro ⁵ 8 9,787 66, 581 14, 670 40, 181 
Arizona l.l os ee hen Bees 14, 453 4, 734 17,011 4,014 
SEA 8, 285 47, 730 11, 625 30, 144 
r y be ek See 367, 377 59, 326 365, 791 65, 079 
%% EE 38, 628 32, 284 37, 654 16, 805 
Gonne 8 15,772 12, 341 15, 598 14, 749 
Deli Ware. oc o = uer cep 8 5, 261 11, 292 4, 283 14, 519 
District of Columbia. 5, 032 2, 448 5, 728 2, 075 
Florida ³oÜW⁰m ˙¹·¹ww uie A 8, 822 33, 464 11. 046 36, 825 
ET ˙ ⁊vmm 20, 368 57,976 22, 669 57, 888 
Mhh 8 17, 442 1, 996 18, 782 811 
II ee Lent eer lab cue dA de 228, 687 221, 495 241, 328 207, 409 
ere e WEE 98, 072 63, 059 99, 555 63, 086 
ieee . 112, 764 102, 199 116, 272 95, 402 
Kansas cc. bs no EE 54, 644 130, 000 53, 459 135, 976 
Kentucky ee ceo A ĩ 32, 961 99, 007 34, 863 96. 974 
¡SA é 6, 866 130, 469 13, 932 133, 062 
A s ⁵ ² .]... EES 16, 090 , 840 13, 886 56, 203 
Wary land occ ß sue haces 41, 106 44, 568 40, 347 25, 473 
Messsachusetts. 2 eee ee 61, 661 70, : 55, 470 71, 478 
MICH. ds 143, 708 65, 146 145, 865 75,871 
Minnesota. A ese el Soe rodeo buses 115, 982 73, 024 119, 168 72, 192 
MED J 8 3, 874 32, 494 10. 421 33, 212 
JJJ•ö§ö%Üögf ⅛ mm mt 8 79, 981 85, 839 82, 168 78, 148 
Mone oe ret eee AN , 200 2, 870 23, 475 3, 280 
Nebraska- A A e 59, 531 67, 572 19, 576 58, 266 
Nevada EE 7,006 51, 759 40, 083 66, 208 
New Hampshire 4, 839 49, 731 §, 191 52, 778 
New Ierzeg o 09, 537 178, 354 113, 680 141,116 
New Mexl co 6. 809 22, 229 3, 312 20, 324 
NOW YORK: Leonem i ĩ xv 8 239, 407 524, 577 230, 705 503, 452 
North Carolina.................--.-.---------- 58, 401 47,110 55,047 56, 866 
North Dakota l...... 11, 782 5, 12, 677 4, 952 
PO A RI TC 204, 9 144, 880 213, 335 132, 489 
Oklahoma 29, 659 36, 019 32, 050 32, 841 
GP ³˙¹w¹àAA ³˙uAuAʃ 2 42, 989 298 42, 625 415 
Pennsylvania..................----..-.--.----- 155, 320 131, 908 160. 844 134, 577 
Rhode Island NR 9, 642 12, 307 10, 169 11, 601 
South Carolina. 11, 786 20, 648 12, 633 24, 157 
South Dakota... ee eee eee 24,177 18, 472 25, 106 17, 142 
ennesseg..... LL LLL Lc cl cc lese cec eee eee 24, 642 63, 659 30, 139 64, 407 
Tei... 8 1 66, 871 250, 170 71, 243 239, 236 
Utülis. A d 27, 890 2. 405 „077 2. 635 
„„ c ou EEN 5, 281 13, 253 5, 028 15, 428 
hA ccc ⁵ĩ·WSWSWA.. NEEN 55, 830 83, 931 56, 507 95, 634 
Washington... oo EE 137, 618 1, 569 161. 809 1, 525 
West Virginia... 172, 647 75. 883 155, 284 80, 755 
VVISCONS Ma ˙ ola 123, 200 34, 304 133, 638 38. 238 
P o dd ol dad 9, 757 3, 589 11, 704 4, 233 
Other 2:12:22. 2 2c A 62, 274 171,113 46, 939 181, 277 


13, 182, 570 8, 505, 740 3, 249, 457 3, 412, 008 


Revised figure. 
* Includes salt used in Puerto Rico (evaporated salt), shipments to noncontiguous Territories of the United 
States, exports, and some shipments to unspecified destinations. 


Salt shipped to noncontiguous Territories of the United States, 1944-46 ! 


1944 1945 1946 
Territory „„ 
Short tons Value Short tons Value Short tons Value 

ATA ee e a 3, 211 $75, 157 13, 952 $92, 292 2 4, 816 $111, 965 
American Samoa.............. 431 9 45 6 
Hawaii. C—— ee 2, 572 76, 675 4, 830 143, 933 2, 528 91. 790 
Puerto Riess 2, 806 98. 654 8, 950 , 594 4, 741 170, 798 
Virgin Islands 90 4.073 95 5, 408 76 4. 730 

dk AAA EN 8, C88 254, 990 17, 845 535, 686 12, 167 379, 621 


1 Figures compiled b i 
e piled by M. B. Price, of the Bureau of Mines, from records of the U. 8. Department of 


3 Bhipping weight; not strictly comparable to earlier years. 
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USES 


In 1946, the first full year of peace after World War II, the most 
notable changes in the consumption of salt were decreases in brine 
used for soda ash and chlorine and in dry salt used for meat packing 
and fish curing. There were increases in the quantity used for 
livestock, textile processing, water treatment, table and household 
purposes, “other food processing," and hides and leather. 

“Other uses" in the accompanying table includes synthetic rubber 
manufacture, the output of which declined in 1946. Exclusive of the 
salt used for chlorine for rubber manufacture, about 100,000 short tons 
of rock and evaporated salt were used for making synthetic rubber 
and rubber products. This is about half the quantity so used in 1945. 

The use of salt for meat packing declined dirns the meat crisis of 
1945-46, when there was a shortage of meat to be dressed. On the 
other hand, the quantity of salt used for livestock increased. 


Salt sold or used by producers in the United States, 1945-46, by classes and uses, 
in short tons 


1945 1946 


Evapo | Rock | Brine | Total Hard Rock | Brine | Total 


——M otto o a | eee — — 


Chlorine, bleaches, chlo- 


rates, et 1347, 700 644, 916|! 1,540, 359 2. 532, 975| 337,513} 594, 6591. 454, 682] 2, 386. 854 
Soda as. (D. "ere 7,087, 227|? 7,087, 227777 6, 957, 592| 6, 957, 592 
D and organic chem- 

COIS. owe ies diran 58,101]  41,460|.......... 99, 561 56,991! 53. 547 110, 538 
Soap (precipitant)....... 50, 141 18, 852 (3) 369,003} 48,412) 15, 18522 63, 597 
Other chemicals 105,363| 441,579 (3) 3546, 942} 104. 484| 430, 987 (4 3 535, 471 
Textile processing....... 35, 968 101,378|.......... 137, 346} 37, 050 121,176]......... 158, 226 
Hides and leather 105, 227 161. 01999 266, 276) 108. 029 178, 08. 286, 112 
Meat packing........... 362, 202] 360, 7444. 722, 946] 354. 365 331, 482 685. 847 
Fish curing.............- 36,123| 71, 57144 . 107, 694] 37, 8560 35, 3072 73, 163 
But ter, cheese, and other 

dairy produets . . 112. 087 5. 59 117.679 121, 447 5, 647 127, 094 
Canning and preserving. 156, 713 16, 164|.........- 172. 877| 167, 249 DIO ca 188, 974 
Other food processing....| 230,993]  22.243|.......... 253, 236| 240, 799 24, 88 265, 684 
Refrigerati0Q..........-- 45. 449 235, 804|..... a 281, 353 48, 042| 221. 665 269. 677 
Livestock... d 539, 929 192, 817777... 732, 746) 590, 537] 192, 3444 791, 881 
Highways, railroads, 

dust and ice control 10, 149} 307, 656 317, 805 7,960} 312, 164. 320, 124 
Table and other house- 

BSC —! 472, 1060 210, 175 682,281} 498,166] 209, 6844 707, 850 
Water treatment.......- 179, 514] 196, 842 (3) 3376, 386] 212. 248] 213, 197 (3) 3 425, 445 
Agriculture.............- 42,753} 14, 0132 56, 766 16, 380 15, 4922 31.872 
Metallurg 28, 922| 20, 000 (3) 357,922) 17,566)  31,403|......... 48, 969 
Undistributed %.......... 263, 100 433, 775 F, 245 775. 120 235,363| 403,400| 58,406] 697,175 

Toll! wocee 13,182, 57003, 505, 740]! 8,705, 831/15, 394, 14103, 249, 457 3, 412, 008,8, 470, 680/15, 132, 145 

1 Revised figure. 


1 Data for evaporated salt included with “Undistributed.” l 

3 Data for salt in brine included with “Undistributed.” 

4 Comprises miscellaneous uses and data not presentable by classes (footnotes 2 and 3), including most 
exports. 


More dry salt was used for livestock than for any other purpose. 
The figures include not only the total pressed blocks but also an almost 
identical quantity in lumps and salt mixed in feed. Most of the cattle 
blocks are used in the Northeastern and Middle Western States, 
whereas much of the lump salt for livestock is consumed in parts of 
Texas and other southern areas. More than half of the livestock salt 
was supplied by Kansas, Texas, and Ohio, followed by New York, 
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Michigan, Louisiana, California, New Mexico, West Virginia, and 
Utah. The areas of maximum consumption naturally were the great 
cattle-raising sections. 

Table salt is supplied chiefly by Michigan, New York, and Louisiana, 
and much smaller quantities by Ohio, California, Kansas, and West 
Virginia. Used everywhere in the United States, the greatest quan- 
tities are consumed in the largest centers of population. 

Meat packing constitutes the third largest use of dry salt. A little 
over hall was evaporated salt and the remainder rock salt. Kansas, 
New York, and Michigan supply most of the salt for this p se, and 
Texas, Ohio, Louisiana, California, and West Virginia smaller quan- 
tities. Most of it is used in the great 1 centers in the 
Middle West and Northeast, and the remainder is scattered throughout 
the country. 

Most salt- producing States supply salt for water treatment, but 
California greatly exceeds any other State. Substantial quantities 
are produced for this purpose in Ohio, New York, Louisiana, Michigan, 
Kansas, and Texas, with small amounts from West Virginia and New 
Mexico. It is consumed in every State, the quantity depending on 
the size of the industries and population. 

Highways claim the next largest tonnage of dry salt. New York 
is the principal supplier of this material, with smaller amounts from 
Michigan, Kansas, Louisiana, Ohio, California, West Virginia, Utah, 
and Texas. Several magazine articles? have described methods of 
EE salt to city streets and roads. 

alt for curing hides and leathers is produced in New York (far in 
the lead), Kansas, California, Texas, Louisiana, Ohio, Michigan, and 
West Virginia. 

Refrigeration consumes the next largest quantity of salt, most of 
which is produced in New York, California, Louisiana, and Texas, 
with less by Kansas, Michigan, Utah, Ohio, and West Virginia. 
Salt for aay | dairy Nd and other food processing is pro- 
duced chiefly in Michigan, New York, and Ohio, and smaller quantities 
in Kansas, Louisiana, California, and West Virginia. 

The source of supply of salt for canning and preserving was princi- 
pally New York, Ohio, Michigan, California, Louisiana, Kansas, and 
some from West Virginia. This followed the pattern of the canning 
localities. Canneries abound in the Mid-Atlantic and Northeastern 
States. Many are found in the Middle Western States and along the 
Pacific coast. They are also scattered throughout the South but do 
not do the volume of business comparable to other sections as far as 
salt consumption goes. (Florida and Texas have large canning indus- 
tries for citrus fruit juices but this requires less salt than meat and 
vegetable canning.) . 

extile 9 is carried on mainly in the New England and 
Southern States, although California does a certain amount. The salt 
for this processing is produced largely in New Vork and Louisiana and 
! Warner, Carl D., Pre- Winter Snow Removal Plans; How Detroit is Making Sure Streets Will Be Open 
and Operating This Winter: American City, vol. 60, No. 10, October 1945, pp. 103-104. 
, Tiny, Napoleon, Salt Speeds Up Ice Removal (Manchester, N. H.): American City, vol. 60, No. 


„p. 112. 
Public Works, Use of Rock Salt for Removing Ice and Snow From Streets: Vol. 77, No. 1, January 1946, 
pp. : 


SALT 1039 


smaller quantities in Ohio, Michigan, California, and West Virginia. 

The salt for butter and cheese is supplied principally by Michigan, 
New York, and Ohio, and smaller quantities by Kansas, California, 
Louisiana, and West Virginia. 

The sources of salt used for fish curing have changed in the last 
decade because so much of it was imported formerly. During the 
last decade more domestic salt was used in curing fish in the United 
States, and less was imported. The domestic salt so used in 1946 was 
provided by New York, Ohio, California, Louisiana, and Michigan, 
and smaller quantities by Kansas, West Virginia, and Texas. 

During 1942-46, as shown in the accompanying compilation, domes- 
tic salt used for fish curing increased materially, the peak year (1945) 
being 107,694 short tons. Although the total for 1946 was consider- 
ably less than in 1945, it surpassed every year before 1943. 


Domestic salt sold or used by producers for fish curing, 1940—46, in short tons 


Evapo- Evapo- e 
Year 1184 Rock Total Year rated Rock Total 
1940.............-.. 34. 207 2. 200 36, 467 || 19444. 35, 998 07, 844 
1944. 34 939 3. 303 3^. 302 19455. 36, 123 71. 571 107, 694 
1817 8 28, 908 32, 007 60. 915 || 194666 37, 826 35, 307 73, 133 
1943. 32, 724 53, 463 86, 187 


Information on imports of this type of salt is presented in the 
foreign trade section of this report. How much of this market for 
domestic salt will remain permanently is uncertain. Fishermen in 
the Northeast customaril vee used solar salt from the West Indies, 
but during World War II found themselves cut off from that source 
and turned to domestic supplies. 

The foregoing review relates only to continental United States. 
Much of the salt produced in Puerto Rico is used for table-salt pur- 
poses, and some is used for curing hides, fish curing, soap manufac- 
turing, refrigeration, and water treatment. 


PRICES 


Salt prices customarily are quoted f. o. b. point of delivery, hence, 
there is no uniform price list applicable to the entire country. The 
accompanying New York quotations from Oil, Paint and Drug Re- 
porter indicate the price trend in recent years. 


Average prices per short ton of salt (bagged) delivered New York City, 1939-46 


Rock salt: 


In carlots $13. 95 

Less than carlots 16. 50 
Vacuum common fine: 

Ip carlots 15. 70 


Less than carlots 19. 70 
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FOREIGN TRADE * 


Imports of salt declined, but exports increased in 1946 compared 
with 1945. Imports have declined steadily since 1939, until in 1946 
they were less than 10 percent of the average for 1935-39. Exports, 
however, were 250 percent greater than the average for 1935-39. 
Nevertheless both are negligible compared with domestic production. 
Imports were only a small part of 1 percent and exports somewhat 
more than 1 percent. 


Salt imported for consumption in the United States, 1942-46, by classes 


Bulk 


In bags, sacks, barrels, 
or other packages 
(dutiable)! 


Year Dutiable 


Free (used in curing 
fish) 


Short tons Short tons Value 
I 22 hee kee eie 953 3 6, 434 3 $17, 607 
1943. T Sucka 1,129: . // A 
1944 . ee 35,540 | 231.4590900 0 - ]......-..-.-- 
1945. E = -—— - - nono 2, 981 e TII JI. e e wm e o — e sw "n 


2, 571 1, 407 


—ͤ—E—ẽ— ! [A0n mm — j 2 mm mm — 


1 Includes 88 pounds valued at $3 imported free in 1942, 12,939 pounds valued at $493 in 1943, 9,001 pounds 
valued at $356 in 1944, 1,500 pounds valued at 340 in 1945, and 2,000 pounds valued at $20 in 1446. 

2 Includes 122 tons ($1,200) in bags, barrels, or other pack apes, 

3 Includes 3,818,644 pounds valued at $9,244 imported free. 


Salt imported for consumption in the United States, 1945—46, by countries 


1945 1946 
Country SSS 
Short tons Value Short tons Value 

North America: 

Canadas... ceeds scutes oe (eee du SEDE eS 1, 839 $21, 913 2, 067 $19, 084 

Curacao (N. W.I)............... V 847 18. 918 110 3, 030 

Dominican Renublie i . 1.212 25: 200 ore ees eevee succes 

Ne ENEE 922 8, 345 2, 075 7, 464 

Leeward and Windward Islands 133 f/! DEEG 
Europe: 

Ai EE, E, EE O) 10 

United Kingdom........ ————MÓ——— Án € 1 20 


1 Less than 1 ton. 


Imports.—More than half of the salt imported in 1946 in bags, 
sacks, barrels, and other packages came from Canada. It entered 
through the Buffalo customs district and the Maine and New Hamp- 


* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 
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shire district; only about one-half ton each came through the Ver- 
mont and Dakota districts. Puerto Rico received 110 tons from 
Curacao (N. W. 1.); San Francisco 1 ton from United Kingdom; 
and New York less than 1 ton from Switzerland. 

In the bulk class (dutiable) Canada supplied 1,903 tons, of which 
969 tons entered through Michigan customs and 934 tons through 
Buffalo customs. Jamaica supphed 668 tons through the Michigan 
customs. 

In the bulk salt (duty-free) class for curing fish, Jamaica supplied 
the entire 1,407 tons through the Virginia customs. 

Buying habits necessarily shifted during the war. This was espe- 
cially noticeable in regard to imports of salt for curing fish. Before 
World War II, the largest part of the salt imported was used in fish 
curing. From 1938 to 1942, imports of this type of salt in bulk 
were as follows: 


Year Short tons Value Including salt in bags, sacks, barrels, and other packages 
FCC ͤ 21,010 $47, 800 | 93 tons valued at $673. 
ooo EE 15, 461 27, 700 vone. 
A ſ 12, 965 25, 174 | 6 tons valued at $12. 
191111 EEA 7, 426 30,058 | None. 
y IN 6, 434 17, 667 | 122 tons valued at $1,200. 


In 1943, 1944, and 1945 no imports of fish salt were recorded, but 
in 1946 bulk salt for curing fish again appeared in the customs records. 
During 1943-45, as seen by the figures given in the Uses section of 
this chapter, the use of domestic salt for curing fish increased mate- 
rially; 107,694 tons were consumed for this purpose in the peak year 
1945. 

Exports.—In the past year interest in salt exports has quickened. 
This EE not only to crude and refined table salt but also to 
pressed blocks for consumption by livestock. In 1946 exports of salt 
were the highest they have ever been. 

The customs districts, from which the salt orts shown in the 
accompanying table were made, are indicative of the area in which 
the salt originated. A review of shipments, by customs districts, 
shows that about 73 percent was shipped through Great Lakes and 
St. Lawrence ports; 8 percent through Pacific districts; 5 percent 
through North Atlantic States; 5 percent through Gulf ports, includ- 
ing Florida; 4 percent through the southern border States Arizona 
and Texas; 3 percent through the Middle and South Atlantic States; 
and 1.5 percent through northwestern border States—Dakota, and 
Montana and Idaho. . 
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Salt exported from the United States, 1945-46, by countries 


1945 1946 
Country 
: Short tons Value Short tons Value 
North America: 

III ³⁰. 88 30 $1,427 26 $1, 377 
¿E EE 149, 658 865, 947 182, 764 1, 130, 780 
Central America: 

British Honduras 428 5, 616 625 7, 975 
Costa Reeg 2 109 1, 994 189 5, 267 
Guatemala...............- c c c eee ee ee 10 450 49 1, 435 
Hndtunnnnnge 9v. 210 3, 905 261 7,176 
eh EE 196 3, 556 412 9, 
anama: 
Canal o neee 530 18, 142 1, 243 42, 792 
A 60 1,732 1, 817 
Greenland........................ LLL cle eer eee- 2, 477 6ꝛ» 8 
117ͤ⁰˙ .. 8 2 125 AAA EEN 
Meili. ð 8 7, 628 152, 861 10. 912 213, 342 
Newfoundland and Labrador. ..-...0coocoooocooo..- 7,748 56, 271 6, 465 45, 143 
West Indies: 
British: 
Barbados EE 6 I 8 
ö ˙mꝛàà. ot x Eu 311 4, 109 675 10, 239 
Trinidad and Tobago 74 8 ME 
Other Brit ig.. 50 1, 761 58 1, 574 
o A AE E 8 5, 967 81, 226 5, 194 75, 435 
C / o 235 7, 448 10, 076 
Dominican Republic 19 902 151 6, 144 
i213 ION yt ENS 18 1, 057 8 612 
Other North Amerlc c l.l... ll 150 2, 789 91 1, 930 
South America: 

PRONG i a ea ee a ae 3 77 1, 206 
Brazil se So ³˙Üꝛ ees ees te ted 8 3, 738 117, 772 1, 321 40, 817 
British Guiana............................ MOREM 2 AT I OCA PA 
Sen ð nep 8 1 135 1 82 
A A ⁰ y 8 (1) 81 148 2, 227 
SC A ⁰ 275 5, 657 250 4, 652 
ALA IA 8 147 5, 885 61 8, 052 

Other South America -......0.oooooooocoocococoo...- 9 40 945 
Europe: 
Belgium and Luxembourg.......................... 8, 482 81, 324 4, 283 41, 065 
Czechoslovakia... 6 2, 981 2, 779 62, 885 
US BH Biol. bia tate 8 (i) ; 8 
%%% FT 61 2, 408 2, 655 72, 779 
Mer ess ee 17 5, 882 49 3, 441 
Bahrein, State o.. 305 5, 258 12 1, 008 
China A NI A A EE (1) 189 152 6, 524 
Hong gn ·o¹ m rd 10 200 281 7, 362 
India and Dependenci es. 2 130 A or z 
Philippines, Republic o 243 9, 266 636 23, 908 
Mr Sos es ssc eee 88 14 1, 063 34 1, 710 
Algeria EEN 4 200. DEE eee eae 
Ar E ⁰ •5-mA;ðxm — 540 14, 757 827 26, 390 
Union of South Africa. `. 442 10, 780 |: 143 7,132 
Other Africa... ms da 10 911 50 3, 805 
oceania: 
British: New Zealane d 4 J EE z 
e AA Ee ðͤ K 296 7, 358 231 5,721 
Japanese Mandated Island (1) ; a EEN, (EE E 


1 Less than 1 ton. 


WORLD REVIEW 


A - many countries contribute to total world production of 
salt, but the output of the United States far exceeds all. Other 
countries high on the list are Germany, United Kingdom, China, 
Italy, France, and India. 
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World production of salt, 1939—46, by countries, in metric tons ! 
[Compiled by P. Roberts] 


Country ! 1939 1940 1941 1942 1943 1944 1945 1946 
North America: 
Canada............ 385, 550 420,974 510, 930 591, 343 619, 528} 632, 841 610, 601 481, 032 
Costa Ria 6, 822 6, : 7,727 3, 414 6, 197 E 000 
Guatemala........ (3) 1) 6) 11,765 12, 618 12, 645 (3) (2) 
Honduras......... (3) 3) 3 3, 400 2 2,7 850 
Mexico n 6 584, 000 744, 000 (2) (3) ( 
Nicaragua......... 3) O ) 36,000 6, 000 (3) 36,000 (3) 
Panama........... 4, 536 5, 199 (2) 9, 526 10, 000 2, 437 , 958 
United States: 
Rock salt........ 1, 846, 254| 2, 055, 260| 2, 375, 983| 2, 542, 179| 2, 956, 625| 3, 128, 173| 3, 180, 337| 3, 095, 305 
Other salt... 6, 570, 481| 7, 343, 089| 9, 163, 917| 9, 880, 094/10, 845, 349] 11, 130, 131/10, 784, 940/10, 632, 274 
West Indies: 
British: 
Bahamas...... 11, 600 27, 000 25, 400 6, 170 790 60, 960 38, 825 (?) 
Turks and 
Caicos  Is- 
lands........ 447, 389 467,028} 4148, 179 415, 581 48 512 33, 779 21, 229 31, 571 
Cuba............ 113, 398 41, 246 41, 909 43, 545 18, 416 15, 422 63, 504 58, 967 
Dominican Re- 
publie......... 9, 536 7, 500 14, 700 5, 590 12, 620 11, 300 15, 100 15, 750 
Haiti .. 12, 600 10, 500 2, 100 (3) 8, 000 8, 000 8, 000 (1) 
Netherlands 
West Indies 4. 247 37 3, 226 4, 574 4, 792 5, 150 3, 109 (2) 
South America: 
Argentina 
Rock salt 700 350 860 355 781 2, 237 3 (3) 
Other salt....... 303, 321 292, 307 372, 689 364, 279 441,016 449, 038 3 400, 000 
Braz il. 564, 330 398, 538 550. 000 598, 537 416, 121 453, 601 (3) (3) 
Chile.............. 39, 593 44, 317 57, 185 55, 578 37,111 45, 691 47, 760 (3) 
OE ai 3,9 4, 703 4, 530 4, 816 5, 260 
ock salt , 950 : ; 81 
Other salt $101,400] 105. 050 80, 3160 103, 938 107, 575 133, 862} 105, 072] 124. 367 
Ecuador a 16, 145 29, 900 20, 207 2A, 893 11, 947 35, 958 27, 600 35, 070 
Peru... 42, 030 49, 053 46, 855 45, 838 49, 027 53, 818 55, 143| $ 55, 000 
Venezuela......... 20, 473 52, 540 40, 193 17, 837 33, 838| 2 25, 000 44, 166 90, 555 
Europe: 
Austria 
Rock salt........ 1, 476 1,017 536 421 381 3, 600 (9 554 
SE salt....... 261,243|  238,384| 272, 600 247,612) 240, 656 247, 414 82, 648| 168, 150 
ulgaria: 
Rock salt 13, 168 15, 000 (o (?) 3 13, 659 
Other salt (3) 65, 000 3) P 6 6 1) (2) 
Czechoslovakia . (2) 5, 800 10, 000 a d 3) 5, 000 (3) 


rance: 
Rock salt and 
salt from 


spring 1, 756, 830} 1, 160, 300| 1, 283, 880 1, 151,890} 1. 143. 080 546, 323 6559, 968] 1,211, 255 
Other salt 378, 520 460, 080 576, 100 557, 800 5561, 010 410, 506 (2) (2) 
ermany: 

Rock salt........ 3, 094, 127| 3,397, 962] 3, 662, 968| 4, 126, 534]? 4,000, 000|3 3,520, 000 (?) 

Other salt 625,060|  690,715| 665. 456]  569,393| 2.550, 000} 3 500, 000 (2) (3) 
Greece. E 82, 425 75, 000 59, 000 72, 000 71, 000 21, 000 90,000} 105,000 
Hungary 63, 600 153, 140 254, 690 302, 950 341,690 (2) Q) (2) 
Italy: 

Rock salt...  682,589|  685,295| 720. 510 Q) (3) ( (?) 8 

Other salt. 682,519} 735, 504| 756, 134 2 0 (2) Q) O 
Malta............. 1, 753 (1) (2) (2) 1) 3, 350 3, 350 (2) 
Netherlands 199, 800 209, 368 156, 200 1983, 800 193,706} 124. 184 53, 600 ) 
Poland 3 650, 000 (2) (3) (2) (2) (2) (2) 3) 
Portugal: 

Rock salt 36, 000 65, 000 61, 000 Q) 73, 000 () 71, 000 46, 000 
EU LES 3 235, 000 (2) (2) (2) (2) (1) () (2) 

umania: oc 

ll 374, 682| 317, 969 268,993] 360, 394] 360, 240 164, 000 277,183 (3) 
Spain: 

gel salt. 157, 784] 2086. 650 195, 686] 248. 302 288, 226 2243, 076 228,029) 262,651 

Other salt 601. 2690 463, 705 358, 217 405, 665 500, 392] 449, 058| 562, 453| 510, 121 
Switzerland 90, 000 77, 000 67, 000 71, 000 74, 000 72, 000 81, 113 93, 000 
"ES E 

reat Bri : 

Rock salt 23, 697 26, 440 23, 294 27, 401 21, 514 17, 771 17, 062 8 

Other salt... 3,230, 012] 3, 403, 9660 3, 421, 989] 3, 626, 385| 3, 406, 017| 3, 407, 791| 3, 268, 083 ( 

land, Nortb- 

Tem 5 10, 740 13, 9480 13. 607 13, 400 11. 1880 11,220 ei 679 * 
Yugoslavia. ....... 64,213} o (1) «28000 (5) Q) ( 


See footnotes at end of table. 
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World production of salt, 1939-46, by countries, in metric tons '—Continued 


Country! 1939 1940 1941 1942 1943 1944 1945 1946 
Asia: 
Aden.............. 294, 077 258, 714 181, 873 70, 107 202, 434 208, 603 142, 191 114, R56 
Burma (2) (2) * 91, 000 (2 (1) (2) (3) 3 56, 000 
Ceylon............ 36, 130 33, 798 28, 511 18, 678 13, 781 28, 686 42, 364 43, 665 
China............. 2, 933, 183| 3, 659, 824 4, 599, 780] 5, 197, 9141 1,516, 8051 1,004,248) 19 800, 435,19 2,207,345 
India: 
Rock salt 196, 503 207. 294 195, 890 219, 481 332, 843 233, 339 256, 306 (1) 
Other salt. 1,326, 544 1, 464, 648) 1, 611, 640| 1, 702, 845) 1,624, 976, 1,661,315] 1, 974, 788 (2) 
Tnasehins, French.| 213, 526 189, 350 (2) () (2) (?) (2) (3) 
raq: 
Rock salt. o (2) (2) (2) (2) (3) 2, 521 2, 521 
Other salt 9, 107 8, 331 10, 303 11, 604 21, 356 11, 702 12, 364 12. 364 
Japan III 636, 382 573, 581 389, 441 475, 418 415, 442 853, 153 193, 845 (2) 
Korea (Chosen)... (2) (2) (2) (2) 3 350, 000 (2) (2) (2) 
Netherlands Indies. !? 141, 208] 12 388, 837 (2) „ö (2) (3) 
Palestine: 
Rock salt 645 599 576 1, 886 1, 822 1, 181 2, 144 (2) 
Other salt 8, 736 9, 944 10, 965 10, 705 17, 955 19, 055 16, 350 (3) 
Philippines, Re- 
public of......... (2) 17, 000 (3) (2) (3) (2) (2) (2) 
Portuguese India.. 27,979 38. 554] 410,070] £13,672} 410, 200 19, 144 49,1461 415, 428 
Siam (Thailand)*?. 95. 170 112,197 (2) 2 d (?) 3 (?) 
S EE . 310,000} 3 10, 000 3 20, 000 3 20, 000 17, 099 21. 7834 5 12, 000 334,000 
Turkey: 
Rock Salt (2) 19. 621 22, 350 22. 105 22. 976 { 16, 103 } " 
Other salt. (2) 193,213| 173, 898|  202,861| 243,353 } 266, 3300 255, 3u3|f 25,917 
rica: 
Algería............ 68, 440 73, 440 68, 440 60, 650 25, 820 50, 937 49, 90909 
Belgian Congo 1, 038 1, 159 1, 191— VV 739 
Canary Islands 2. 2, 000 2, 000 (2) (2) (2) (2) OI (2) 
Egypt (exports)... 442, ^32 206, 211 155, 123 100, 716 106, 901 199, 116 255, 107 220. 090 
Eritrea............ 77, 269 50, 116 2, 689 4,419 8, 101 10, 721 3 35, 000 140, 000 
Ethiopia: Rock 
Salt? 10, 000 10, 000 10, 000 10, 000 10, 000 (2) (2) (2) 


Africa 3.......... (2) (2) (2) 40, 000 48. 000 53. 000 55, 000 55, 000 
Pona, EE §, 318 9, 425 14, 177 13, 694 15, 318 14, 054 15, 491 15, 635 
ibya: 


Cyrenaica 2 10, 000 (2) (2) (3) (?) Q) (2) (2) 

Tripolitania 3... . 15, 000 15, 000 15, 000 0000 (2) 
Mauritius 2 1, 500 1, 500 (2) (2) (2) (2) (2) (2) 
Morocco, French: 

Rock salt........ 1, 400 1, 546 6. 587 10. 934 sol] 34 9450 12, 930 10, 584 

Other salt....... 13, 400 23, 605 27, 150 32, 988 31, 903 OP AA aoe ees 
Nigeria 3 400 400 (2) (3) (3) (2) (2) (2) 
Portuguese East 

Africa 6, 628 251 7, 505 2, 562 379 221 10 71 
Portuguese West 

Africa 22, 970 29, 148 40, 305 45, 145 43, 419 37, 652 49, 552 61, 657 
Somaliland: 

British (exports) Bj all anal acce ae seeds asus ¼¼¼ (2) 

rench 5 78. 116 18. 499 3. 310 200 22, 244 42, 657 55, 000 45, 000 

Italian........... 160, 000 (2) (2) (3) (2) (3) (2) (2) 
South-West Africa: 

Rock salt........ 751 1, 125 1. 654 2. 090 2, 096 2. 870 3, 238 3, 533 

Other salt 4, 704 6, 364 7,811 8, 314 8, 616 9, 049 10, 011 10, 590 
Sudan, Anglo- 

Egyptinn........ 40, 633 40, 471 40, 668 39, 630 40, 488 35, 909 44, 471 40. 982 
Tanganyika ER 9, 997 8, 817 8, 318 8, 973 11, 542 11, 214 42.687 12, 808 
Tunisia 106, 310 122, 267 107, 0^7 62, 120 10, 053 52, 478 61, 280 (2) 
Uganda 2, 626 3, 374 4, 314 4, 212 5, 243 (2) (2) 5,679 
Union of South 

Africa. .......... 3 100, 000 (2) (2) (2) (2) (2) (2) (2) 

Australia: 
South Australia... 80, 759 146, 991 173, 431 176,972] 187, 270 167, 531 173. 8134 160. 753 
Total 1. 31, 972, 000/33, 199, 000/36, 706, 000/38, 577, 000/36, 008, 000/33, 693, 000/31, 796, 000035, 545, 000 


! In addition to the countries listed salt is produced in Albania, Bolivia, Cyprus, Formosa (Taiwan), 
Gold Coast, Leeward Islands, Madagascar, Southern Rhodesia, U. 8. S. R., and other Australian States 
(Victoria and Western Australia), but figures of production are not available. Russian production, how- 
ever, is known to exceed 44 million metric tons annually. 

2 Data not available. 3 Estimate. Exports. 

$ Estimated. Excludes Sub-Carpathia, ceded to Hungary and U. S. 8. R. 

* Includes Northern Territories and Sub-Carpathia; in addition, beginnine iu 1941 includes Eastern Hun- 
gary and Transylvania, and begiuning in 1942 includes Southern Territories. 

! Excluding rock salt. * January to June, inclusive; Croatia ouly. 

* Fiscal year ended March 31 of year stated: l 

1% Data represents areas designated as Free China during the period of J apanese occupation. 

u Fiscal year ended March 31 of year following that stated. 12 Incomplete data. 

8 Estimated by author of chapter; excludes estimates for countries listed in footnote 1. 
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The accompanying world production table contains foreign salt 
statistics that have Been lacking for several years. Notable among 
these are figures for France (1939-46); Greece (1940-46); India. 
(final 1944, and 1945); Japan (1939-45); Rumania (1944-45); and 
United Kingdom (1939-45). The output for Japan in 1938, not 
shown in this or previous tables, was 483,601 metric tons for its fiscal 
year, ended March 31, 1938. 

Detailed information on the salt industries in foreign countries was 
published in Mineral Trade Notes as follows: Argentina, Australia,“ 
Austria, Belgium,“ Brazil? Canada, ©"! Ceylon, 1 Chine, ? 
Colombia,“ Czechoslovakia, Denmark, ! Dominican Republic,!“ 4 
Ecuador," Egypt,“ France,“ Hungary,“ Italy,“ Kenya,“ “ Japan, ? !^ 
Korea,“ Mexico,“ “ 16 Newfoundland,“ Panama,“ Portugal,’ eru,! 
Rumania,“ South-West Africa,’ Spain,’ Syria,’ !* Turkey,’ ? Turks and 
Caicos Islands,’ and United Kingdom.” | 

A report ' translated from the China Newsweek describes the salt 
wells of Szechwan, China. 

Denmark.—Discovery of the first known occurrence of rock salt 
in Denmark was made on June 3, 1946, &bout 5 miles north of Holste- 
bro in northwestern Jutland. This is very important to Denmark, 
inasmuch as in the past all salt requirements have been imported. 

Japan.—Japan needed salt so desperately, particularly for salting 
fish, that early in 1946, several ferro-alloy plants were converted to 
making salt for domestic consumption and fish salting.? This was 
done by evaporating sea water in wooden tanks placed in open fur- 
naces, filling them with sea water, then lowering electrodes into the 
tanks. It was acknowledged that the method was crude and wasted 
power, but was the best possible in the situation. Estimates indicate 
that about 20 percent of all salt recovered in the country by evaporat- 
ing sea water is in the Heroult-type electric furnace. 

Mexico.—The Lake Texcoco solar salt development, Mexico City 
Mexico,” is now evaporating 40,000 cubic feet of water per day and 
10 tons a day of the concentrated solution is being pumped from the 
center of the caracol (snail, from its shape). ` 

5 Vo]. 23, No. 5, November 1946, pp. 48-49. 
* Vol. 23, No. 6, December 1916, pp. 47-51. 
? Vol. 23, No. 3, September 1046, pp. 41-53. 
8 Vo]. 24, No. 3, March 1947, pp. 45-47. 

* Vol. 24, No. 4, April 1947, pp. 30-32. 

1* Vol. 22, No. 4, April 1946, pp. 45-47. 

1 Vol. 22, No. 6, June 1946, pp. 37-44 

13 Vo]. 24, No. 2, February 1947, pp. 47-49. 
13 Vol. 24, No. 1, January 1947, pp. 55-66 

14 Vol. 22, No. 2, February 1946, pp. 51-52. 
18 Vol. 22, No. 1, January 1946, p. 53. 
SEE No a Mei RP eae 
Mining Journal (London), San. Wells in Mining und Goolory Div. General Headquarters, supreme. 


ommander for Allied Powers), Ferro Alloy Metallurgy in Japan: Nat. Resources Sec. Rept. 62, December 
S 1946, p. 8 and p. 14, reproduced in Spec. Sup. 14, Mineral Trade Notes, vol. 24, No. 5, May 1947 (p. 2 


and p. 11). 
20 Chemical and Metallurgical Engineering, vol. 68, No. 6, June 1946, p. 126. 


Sand and Gravel 


By G. RICHARDS GWINN AND G. E. TUCKER 


GENERAL SUMMARY 


HE SAND and gravel and iron blast-furnace slag industries in 

1946 had a prosperous year due primarily to the expanding con- 

struction program. As shown in figure 1, output of sand and 
gravel exceeded the production of any other peacetime year, being 
topped only by 1941 and 1942 in quantity and 1942 in value. 


MILLIONS OF DOLLARS 


$ 
$ 
5 
3 
3 


As stocks of sand and gravel are relatively small and constant from 
year to year, procuring virtually equals sales. Thus these terms 
are used interchangeably in this report. 

As shown in the accompanying salient-statistics table, sales in 1946 
of all kinds of sands by commercial operators, with the exception of 
, molding, fire or furnace, and railroad-ballast, increased over those 
reported in 1945; sales of gravel by this class of operators, with the 
exception of railroad ballast, also increased. The combined total of 
sand and gravel used on Government-and-contractor operations also 
shows an increase in 1946. The upward trend, however, was account- 
ed for entirely by gravel operations, as the quantity of sand utilized 
was 15 percent below that reported in 1945. 
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Sand and gravel sold or used by producers in the United States, 1945—46, by com- 
mercial and Government-and-contractor operations and by uses 


Percent 5t 
ES SS change in—] 
Value Value 
Short Short Ton- | AY- 
tons ton nage | 1889 
A v- Av- value 
Total erage Total erage 
COMMERCIAL OPERATIONS 
Sand: 
(e) V: TC 4, 681, 920| $8, 374, 218| 81. 79] 4, 848, 602| $9, 541, 405] $1.97| +-3.6/+10.1 
Molding. 7, 190, 856| 9, 724, 750 1. 35] 6,973,906] 9, 531, 263) 1. 37 —3.0| +1.5 
Building 30, 490, 1460 18, 812, 208 . 62| 48, 237, 949 31, 653, 529 66 Lag 2| ＋6. 5 
Paving...............- Mee 16, 681, 521| 10, 428, 371 . 63| 24, 360, 044| 16, 373, 892 .67|--46. 0| --6.3 
Grinding and polishing !..... 642, 511| 1,029, 501| 1.60 906, 889| 1, 379. 954] 1.52|--41.1| —5.0 
Fire or furnace. ............- 308, 997 387,872| 1.26 248, 866 333, 643| 1.34|—19. 5| +6.3 
Engine.....................- 2, 771,890| 1, 924, 725 .69| 2, 797, 132] 1,924, 779 +.9|...... 
Fl.... cs cen 109, 845 > 2.10 157, 511 284, 991| 1.81/+43. 4| —13. 8 
Railroad ballast 2_........... 1, 082, 626 400, 762| 37 714, 884 262,089;  .37|—34.0]...... 
Other 1. 116. 353] 1, 117, 153] 1. 00 1. 548, 620 1,747,921] 1. 130 ＋38. 7 ＋13. 0 
Total commercial sand. ...| 65, 076, 671 52, 430, 586 . 81} 90, 794, 403| 73, 033, 466 .80|-2-39. 5| —1.2 
Gravel: 
Bullding.................... 27, 910. 042| 21, 735, 554| 78 40, 424, 515| 32,958,822) .82|4+44.8| +5.1 
Pang 2 36, 759. 164] 25, 693, 994 70] 46, 894, 010) 34, 325, 134 .73|2-27.6| +4.3 
Railroad ballast t............ 20, 657, 982| 9, 518, 328 . 46) 12, 009, 960 6, 341, 133 . 53| —41. 9| 4-15. 2 
Otber ) 1, 734, 439| 1,043, 910 .60| 1, 969, 678] 1, 438, 147 73) +13. 6| 4-21. 7 
Total commercial gravel...| 87, 061, 627| 57,991, 786} .67/101, 298, 163| 75, 063,236] .74/+16.4/+10.4 
Total commercial sand 
and gravel............... 152, 138, 298/110, 422,372} .73|192, 092, 566/148, 096, 702| 77 ＋28. 3 +5.5 
GOVERNMENT-AND-CONTRACTOR 5 
å OPERATIONS € 
Building... 1,018,000] 428, 000 .42|  894,000|  313,000| .35|—12.2|—16.7 
Paving...................... 5,631,000| 1,998, 000 .35| 4,752,000| 1,629, 000 .94|—15.6| —2.9 
Total Government-and- 
contractor sand.......... 6, 649, 000] 2, 426, 000 .36| 5,646,000} 1,942,000) .34|—15.1| —5.6 
Gravel: 
Building... 2, 145. 000] 1, 225, 000 .57| 2,752,000) 1, 416, 000 . 51|4-28. 3| —10. 5 
Finn 34, 592, 000 14, 764, 000 . 43| 53, 641, 000 19, 932, 000 37 +55. 1| - 14.0 


Total Government-and- 
contractor gravel........ 36, 737, 000| 15, 989, 000 .44| 56, 393, 000| 21, 348, 000 . 38} +58. 5| —13. 6 


——— | — . — | ————— — — — 


Tota] Government -and- 


contractor sand and 
gru vel 43, 386, 000 18, 415, 000 . 42 62, 039, 000 23, 290, 000 . 38 ＋43. 0 —9. 5 


— ͤ Z | —————— | — . ͤ ͤ [ lrö— — — ——_ 


COMMERCIAL AND GOVERNMENT- 
AND-CONTRACTOR OPERATIONS 


ST BEE 71, 726, 000| 54, 856, 000 76 96, 440, 000| 74, 975. 000 78 ＋34. 5| +2. 6 
tege eer A 123, 798, 000| 73, 981, 000 60157, 691, 000| 96, 411. 000 61 ＋27. 4| +1.7 
Grand total. 195, 524, 000/128, 837, 000 66254, 131, 000/171, 386. 000 67 ＋30. 0 +1.5 


! Includes blast sand as follows—1945: 318,390 tons valued at $766,013; 1946; 292,899 tons, $736,819. 

? Includes ballast sand produced by railroads for their own use as follows—1945: 17,792 tons valued at 
$2,429; 1916: 83,422 tons, $10,562. . p 

3 Includes some sand used by railroads for fills and similar purposes as follows— 1945: 220,244 tons;valued 
at $44,356; 1946: 164,061 tons, $30,658. 

‘Includes ballast gravel produced by railroads for their own use as follows—1945: 8,587,465 tons valued 
at $2,957,940; 1946: 4,077,115 tons, $1,640,726. . 

è Includes some gravel used by railroads for fills and similar purposes as follows—1945: 843,969 tons valued 
at $134,494; 1946: 637,462 tons, $107,938. . 

. CHE figures for States, counties, municipalities, and other Government agencies directly or 
under . 
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PRODUCTION 


The production of sand and gravel in 1946 reached 254,131,000 
short tons valued at $171,386,000, an increase of 30 percent in quantity 
and 33 percent in value over the 195,524,000 tons valued at $128,- 
837,000 reported in 1945. The largest increases were reported for 
sand and gravel utilized in building, which reflect the great expansion 
of the construction industry. | 

California in 1946, as in 1945, was the largest producer, and Illinois, 
Michigan, Wisconsin, Ohio, New York, Texas, Minnesota, and 
Pennsylvania follow in that order. These 9 States, each with an 
output of more than 10,000,000 tons, accounted for 52 percent of 
the total production. The following tables show details of produc- 
tion, by States and uses, in 1946. 


Sand and gravel sold or used by commercia] and Government-and-contractor 
producers in the United States, 1942-46 


Gravel (including railroad 


Year 


Short tons Value Bhort tons Value 
I 107, 371, $74, 443, 000 196, 975, 000 | $114, 057, 000 $188, 500, 000 
1943. 82, 053. 000 62, 263, 000 152, 011, 000 90, 530, 000 152, 793, 000 
19444. 68, 978, 000 54, 054, 000 125, 805, 000 71, 110, 000 125, 164, 000 
Kr EE 71, 726, 000 54, 856, 000 123, 798, 000 73, 981, 000 128, 837, 000 
1946 96, 440, 000 74, 975, 000 157, 691, 000 96, 411, 000 254, 131, 000 171, 386, 


Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1946, by States 


State Short tons Value State Value 
Alabama 2, 923, 240 $1, 937, 576 || Nevada............... $044, 332 
Alaska. (1) (1) New Hampshire...... 1 138, 789 
Arizona 1. 098. 791 974, 347 || New Jersey........... 5, 404, 206 

Arkansas 12, 203, 647 11,821,423 || New Mexico 1 278, 442 
California............. 21, 220, 849 18,396, 460 || New Vork 8, 907, 100 
Colorado 2, 532, 946 1,796,395 || North Carolina........ 2, 933, 711 
Connecticut. ......... 2, 199, 654 1, 221,839 || North Dakota.. ...... 726, 422 
Delaware............. 187, 229 123, 532 || Ohio 11,105, 652 
Florida 1, 534, 667 1, 320,819 || Oklahoma............. 947, 253 
Georgia............... 893, 290 523, 102 || Oregon 4, 578, 672 
Hawaii............... (1) (1) Pennsylvania......... 10, 984, 330 
Idaho 2, 082, 874 1, 572, 088 || Puerto Rico........... (n 
Illinois................ 16, 771, 242 11, 458, 969 || Rhode Island......... ! 8, 486 
Indíana............... 8, 752, 207 5,656, 047 || South Carolina.. ..... 214, 964 
Iowa .............-... 7, 938, 572 3, 059, 792 || South Dakota......... 1, 537, 822 
Kansas 4, 443. 086 2, 505. 822 || Tennessee............. 8, 632, 603 
Kentucky............ 2, 163, 734 1, 802, 063 || Texas. 8, 086, 007 
Louisiana. 3. 385. 097 3, 080, 215 || Utab LL. 992, 083 
Maine 2, 834, 360 925, 308 || Vermont 241, 289 
Maryland............ 4,001. 071 3, 720, 103 || Virginia 4,319, 125 
Massnachusetts........ 4, 641, 685 2, 909. 784 || Washington 4, 608, 392 
Michigan 15, 598, 456 8. 939, 969 || West Virginia 4. 518. 325 
Minnesota —— 10, 814, 635 3, 221, 434 || Wisconsin 6, 802, 828 
Ly eet NONEM 2, 619, 293 1, 533, 631 || Wyoming 1, 129, 598 
Missouri... 28. 5. 136, 904 4, 070, 448 || Undistributed . 2, 510, 000 
Montana 2, 428, 681 1, 301, 867 
Nebraska 3, 969, 811 1, 962, 560 171, 386, 000 


! Output of commercial 3 in Alaska, New Hampshire, and Rhode Island and of Government-and- 
EE Ge operations in Alaska, Arkansas, Hawaii, New Mexico, and Puerto Rico comprise Undistri b- 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1946, by States and uses 


{Commeroial-unless otherwise indicated] 


Sand 
Building 
Glass Molding 
State G 
overnment-and- 
Commercial eonteactor 
Short Short 
Value tons Value tons Value 
Alabama..........]..........].........- 77,292| $86,789 568,487| $400,759 
SOTA PA PE AA E, BEE Ee 
ET RA AA EE, E, E 218, 487 210, 666 
Arkansas.......... 3 63 8 420, 586 297, 434 
California. ........ 1 1 O 7, 568, 005 1 
Colorado 2 708 341, 363 171, 288 
Connecticut (1) T 6 639, 948 397, 344 
Delaware $40 O 1 19, 723 12, 963 
, ß ß EE meet ctos 790, 061 597, 565 
NS 10, 192 20, 554 5, 832 457, 016 222, 770 
Lg EE, AM PM E A O APA AA AA 
A A SSA AA PA A 108, 488 98, 915 
Illinols............ (!) 1, 196, 889| 1, 601,175] 2,980,855| 1,619,696 
Indiana.. 527, 282] 360, 386| 1. 150, 151 720, 065 
1//ôö· EE EEN (4) (4) , 075, 408 626, 579 
NEE ole ese ↄ ] ⁵ ³ ſ y ]¶àꝓẽ7d Ve 973, 981 544, 167 
Kentucky.........]..........].......... 6 V §81, 264 501, 925 
uisiana. ....... |..........].........- 1 1 675, 242 421, 936 
JJ) ²˙⁰oÜ. ⅛˙» »A... 8 71, 867 29, 572 
Maryland JJ seco 728, 415 637, 912 
Massachusetts (4) () 1. 360, 508 872, 577 
Michigan.......... 248, 049| 1, 302, 839 672, 314| 1,971,634| 1,148,049 
Minnesota......... (1) 4, 560 6,419] 1, 198, 820 525, 804 
M ississippl Ra ether toes v8 38, 406 34, 139 365, 203 184, 455 
Missourl.......... 731, 945 77,346| 113, 351] 1, 325, 414 895, 859 
Montana..........]..........]..........]- -.----.--- IAS 95, 909 103, 193 
Nb A AAA E AA 335, 219 149, 670 
Nevada........... (i) (1) () 98, 427 87, 235 
New Hampshire ¶A Lt, (1) 1 
New Jersey........ (1) 1, 329, 309| 2, 261, 284| 1, 590, 864 995, 144 
OW MIO... CH A , ieee ee ecw 1 (1) 
New York.........]..........].......... 495,099; 900, 274| 4 499,861] 2, 883, 263 
North Carolina 820, 365, 333 
North Dakota 1 1 
Ohio. ............. t hd 031| 1,365, 222| 3, 269, 624| 2, 336, 652 
Oklahoma......... D. tees shen ans te 322, 946 159, 620 
%% ð ² ͥ² n ²³·¹.m A 0 ETE 622, 675 613, 405 
Pennsylvania (2) 301,764] 647, 047] 2, 815, 251] 2, 622, 195 
F ↄo²wMm ⁵ð T 
Rhode Island Q) (4) OI (1) 
South Carolina. 223, 225 82. 792 
South Dakot˖a ll 44 85, 370 57, 472 
Tennessee 50, 99 205, 5088 432, 397 958, 937 939, 183 
DELAS 8 (1) (1) ) 2, 447, 585 1,511, 722 
A A 8 875 269, 788 156, 839 
Vermont Zeene ACEN eewewceced 1,617 1, 138 
Virginia O) 14, 570 21, 328 728, 841 628, 643 
Washington „ Wee 1 1, 019, 244 691, 637 
West Virginila..... (i) 1 ( 917 416, 138 
AA AA DEE 1) (1) 1, 611, 754 
As A el AM AA SS A EE 22, 927 34, 981 


Undistribuied 1... . 4, 288, 952) 8, 500, 183] 674, 077| 1, 212, 663 362, 311 237, 177 


—— ——ũ——ñ—KÄX.⁊—2E‚àͥ |S | t — |S | c ÁM— nM —2— 


4, 848, 602| 9, 541, 405| 6, 973, 906| 9, 531, 263) 48, 237, 949| 31, 653, 529 


1 Figures that may not be shown separately are combined as Undistributed.“ 


798005—48———06017 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1946, by States and uses—Continued 


Grinding and 
Btate Government-and- polishing j 


contractor 


eee | oes | EÓKQR—R— | eee —— dl — as 


Alabama.......... 
J AA A TE C) do TE. ⁵ ͥ ) ⁰ A esce cee 
Arizona... 136,802) 121, 991 $2953)  32559|...........|...........]....-..-..]. . 
Arkansas.. 406. 940 324, 798 () () |..........[|........-..|.-.--..-..].-..-.-.-- 
California. ........ 
Colorado 
Connecticut 
Delaware..........| 654, 87 34, 470 

orid aa 200 

8 56 

ͥÜ˙¹˙ðð wAàuàAQAuAuAu ]]u)ꝗ ] ꝗ ↄVVVVTPP TTT ] JJ 8 
Idaho 0851... e cocos ß 8 
Illinois. ..........- 2, 700 

diana...........| 1,386, 835| 863, 688880 4 L 5 
Iowa. ............- 34, A. 
Kentucky......... ROI EE ( 
Louisiana........- 19, 650 
Maine............. // ³· ͥ ⁵ é 
Maryland.....-...-| f ] ]ðèͤ d A ce BE 
Massachusetts 13, 590 
Michigan 112 122 

innesot a 
„ 275,092 105,963] 10,800 640 „„ ) sie sees gege 
Missourl........... 2, 292 
Montes . 800] 881 ²]ð ¹“un ]ĩꝝ?x e 
Nebraska 26 
et Li EE, AA E, EE eek eyes 
New Hampsbire... r AA ase ee 
New Jersey........ 
New Menzico....... 
New vork 47, 807 
North Carolina....| 339, 633 563, 975 
North Dakota. 5, 858 52, 3706 04 " 
Ohio 667 
Oklahoma 340,303) 163, 469 b 
Oregon 263 
Pennsylvania......| 1,417, 037| 1,309, 232]..........]........-"- 

rat AAN AAA eee A SC ei ꝗð ., 8 

Rhode Island...... Ber IA DEE y 8 
South Carolina.... 2, 474 
South Dakota..... VV EE A A ̃ y ad ton 
Tennessee.. 393,914) 388. 160 
Texas. ........... 8, 613 

e AM AA eect ewes 
Vermont 502 
Vi P ENDS 67, 634 
Washington d f 29, 149 
West Virginia..... 7 535 467 
Wisconsin 185, 973 
Wyoming 6, 283 6, Jöö0⁵* ESA AAA 8 
Undistributed !. . 22, 000 


ee | ere | ee oo AS TN An 


24, 360, 044116, 373, 892) 4, 752, 000| 1, 629, 000 


Figures that may not be shown separately are combined as Undistrib td 
? Includes 292,899 tons of blast sand valasd at $736,819. is 


‘SAND AND GRAVEL 1051 


Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1946, by States and uses—Continued 


Sand—Continued 


Btate Railroad ballast $ 
Short 
tons Value 
Al&baml.. ĩðͤ (D. % ⁰ 
/ ose A PA ie PPPF—f＋F5—⅛·˙ʃA..tvt. 8 
Arizona 3, 4590 38, 45 ) fle 
Arkansas. () (Q) 4 1 (i) 
California 14, 303 $7, 000 
Colorado () 6 Lt 15, 856 1, 359 
Connecticut.......| (0 | @) | 15402)  12,288|...........]..........- 
Delaware. 63,150 27, 1512JJJJ77 -..-..--..]. --.......- 
X va EE UL QE 4, 323 889 
FIG A MA ] ⅛⁰ d ↄ ⅛ d pesci peer 
Idaho A D T ſy ↄ»ꝗA x 8 
Illinois. ........... 163, 384 57, 722 
Indiana 1869, 4971“  66,671|..........]..-......- 22, 850 6, 795 
Iowa.............. (!) (1) 
as 85, 481 19, 369 
Kentucky AA ©) f Ca PA ¶ A VEER 
ana 11, 6744 5. 75/77 () (i) 
aine............. )ͤͥͤͥͤ ĩðù A Ae NS 
Maryland... , MDM y E EE 
Massachusetts.. 51, 5644 18.774) 13, 0088 14, 0777777 
ichiga n.. 1,440} 980 15, 427 5, 283 
Minnesota.........|  349,958| 18, 241IIll . (') () 
esp e Y , AE E E e 
issourl.......... 83, 318 21, 005 
Montana 4 PUN A PEE ĩ 8 
Nebraska (9) | (Q) |[........].......... 10, 010 2, 830 
Sl % see EE, EE 
New Hampshire. 4 €) IDN  [|...........|........ an 
New Jersey........|  346,075|  22,288|  49,118| 12, 316 
New Mexico.......] (D T / ⁵]ð / PA PR d EE 
New York. (1) (1) 
North Carolina....] (Y) | @) | ® | () 44 
North Dakota (1) (1) 
hlo..............] 76. 4490 66, 0144 (i)) (()) 
Handen „ 7 ↄ ³ ²-W .. ͤ᷑.:. d 
Oregon 13, 997 6, 323 
Pennsylvania...... (1) ) 
Pusrto dle PO IA A PE AA AA , ß 
Rog ꝗ ⁵² AAN AA A AA EA 88 
South Carolina.... 63 m 
South Dakota.....|..........].-........]..........].-.----.-. 1 I 
zune f ² ]ð] EE EA 8 
Teass (1) AN 
tan... (0) | )) | 1,000) ) ) 805...........]..-.------- 
Vermont.........- 2,013) csse ceu]ce ER —— —— TES EE 
Virginia...........| 124,020) 62, 010 —— — 
West Vfreinis- $2,722 ell 
es 8 „6206 „„ „„„„„„ — 2 ore |-- nee ee ee 
Wisconsin......... Q) 7, 698 6, 233 
Noll E A 3,920 — 00 
Undistributed !.... 274, 227 120, 491 


——ä— — 64 —ñä——— — 9 | eS — — 


284,901} 714, 84 2582. 089] 1, 548, 620 1, 747, 921 


1 Figures that may not be shown separately are combined as ‘‘Undistributed.’’ 
3 Includes 83,422 GË of ballast sand valued at $10,562, produced by railroads for their own use. 
4 Includes 164,061 tons of sand valued at $30,658, used by railroads for fills and similar purposes. 
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Send and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1946, by States and uses—Continued 


— — | EE | ——MMV — 


eee ee eevee 


— gë fr eg egene e 1 ee — sm rr ee zs le ege ees se 


ege eeeeeel 1414 SHUR 141090, AM — e „„ „„ | Ys || | YF 714 


252 2 2 e o —— 2 —2 1412 — —Eᷣ— es e 


d 


-—————————eo--l-eo- e ees leeee goe ee sl a ee o ze se ee else ees ss eeele ee eeeeeeesleeeeeeee ae ge 


CT A VE PR f ̃ % AA AA ĩ⁊ 
Idaho............. 1, 182, 452 852,049 
Illinois. ..........- 68 1, 608, 426] 885,579 
Indiana........ cl 1 366 350, 446) 160,018 
Iowa.............. 551, 209 3, 225, 111 523, 929 
e „083 823,999] 286.250 
Kentucky......... 443, 028 31, 24,175 
3 857, 483 58, 950 20, 500 
ane 110, 663 2, 259, 275| 624, 357 
Merylend......... 634, 209 416, 862 37, 315 
Massachusetts. . 974,799 849, 231 33, 704 
Michigan.......... 2, 165, 657 8, 331, 1, 545, 936 
Minnesota........- 853, 804 5, 600, 253} 496, 527 
MM DA EE 564, 623 467,400} 138, 500 
issouri.......... 476, 199, 830 
Montana 06 1, 381, 625, 692 
Nebraska.......... 436, 268, 535 
Nevada 116, 799 40, 060 
New Hampshire... 1,071, 888 101,571 
New Jersey........ 111 

New Mexico....... (1) M 
New York......... 879,815| 156,501 
N Carolina.... 406, 6 335, 776 
North Dakota..... 1,404, 588| 216, 707 
Oo. 545, 270 169,962 
Oklahoma 364, 670 25, 478 
Oregon............ 888,185] 754,074 
Pennsylvania 506, 31 54, 954 

Puerto Rico ee le ( H 
Rhode Island...... 18,07 750 
South Carolina 17, 784 4, 950 
South Dakota..... 2, 431, 243| 1, 164, 167 
Tennessee 446, 532 165,061 
c 1,095,530] 337,634 
Utah.............. 570,358| 851,960 
Vermont 198, 798 130,346 
Virginia 1, 246, 962} 181,010 
Washington 2, 573, 889| 1, 292, 172 
West Virginia..... 221, 449 112,859 
BEN 6, 975, 631| 2, 411, 143 
Wyoming 1,160, 9290 577,582 

Undistributed !.... 3, 616, 000} 1, 920, 
000/19, 932, 000 


1 Figures that may not be shown separately are combined as Undlstributed.“ 
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1946, by States and uses—Continued 


Gravel—Continued Sand and gravel 
Sisi Railroad ballast * Other : Total commercial | Total Government- 
Short Short Short 
tons Value tons Value tons Value 
Alabama.......... () () (1) 10) 2, 634, 730| $1, 887, 287 
O A A A 1 l 
Arizona (i) (1) (1) (1) 756, 188 742, 715 
Arkansas 307, 460 $161, 566 22, 518 $9,899} 2,203,647] 1,821,423 
California......... 335, 728 163, 780 287, 607 204, 053| 23, 594, 131| 16, 544, 164 
Colorado 6, 946 1. 628 14. 457 11. 988 981. 924 712. 266 
Connecticut. ...... 9, 315 3, 750 126, 809 88,078| 1,687, 702] 1,167,574 
Delaware „ 229 2 
Florida 10, 000 8, 500 () (3) 1, 524, 667} 1,320, 619 
e IN E ioe ß 892, 84 
EPE! ³»]³ A WEE, O IA 8 
Idaho 150. 279 890% 8 847, 372 715, 501 
Miinojs.......--.... 1, 061, 038 412, 208 37, 310 18, 648| 15, 154, 366| 10, 570, 690 
Indiana........... ; 379. 979 49, 515 35, 473| 8,390,1 5, 488, 774 
Iowa.............. 185, 161 72, 103 42, 584 75,490| 4. 556. 467 2, 479, 443 
Kansas............ Q) 39, 067 40,200} 3,352, 972| 2, 124, 072 
Kentucky.........]. ........].--...-... T (n 1, 745, 728| 1,570, 684 
uisiana......... 04, 543 62, 280 1) 1 3, 247, 547| 3, 031, 065 
A A 3) (1) 11, 481 3, 420 518, 652 280, 294 
Maryland.........].......... N J d 3, 584, 209| 3, 682, 788 
Massachusetts 83, 541 34, 060 ` l 4. 228, 937| 2, 856, 150 
Michigan 432, 332 271, 895 d 1) 11,829, 737| 7, 258, 482 
Minnesota 683, 412 215, 445 401, 337 96, 250! 4,841,003] 2, 559, 044 
E cO 150, 382 59, 606 10, 813 7, 690] 1,948, 515| 1, 256, 711 
Missourl.......... 188, 739 116, 430 (!) (1) 4, 642, 306| 3, 860, 836 
Montana..... .... 500, 437 211, 120 42, 311 10, 519| 1, 047, 654 676, 175 
Nebraska C (1) (1) 3, 517, 536| 1, 688, 976 
Nevada...........| 318,034]  224,076|..........|.........- 603, 707 904, 263 
New Hampshire H 4 ) 1) 
New Jersey........ d 1) 26, 030 39, 412] 5,121, 184] 5,403, 954 
New Mexico (t D. A WEE 9, 278, 
New York......... 20, 281 12, 109 177, 022 160, 407| 11. 035, 047] 8, 700, 459 
North Carolina ( (!) PES SON. artes en 2, 412, 236| 2,033, 960 
North Dakota..... 356, 208| 196, 463 35. 737 6, 307 714, 796 475, 675 
Ohio............. 818, 801 437, 234 206, 161 417, 844| 12, 699, 473| 10, 931, 536 
Oklahoma 24. 12, 00442 .-...| 1,212, 468 1, 805 
regon............ 606, 232 377, 354 34, 109 11,005| 4,469,961| 3, 781, 650 
Pennsylvania (1) (5) 32, 128 39, 727| 10, 266, 894| 10, 929, 376 
Puerto Rico EE, AA E, AA EEN 
Rhode nh,. A EE 1 (1) 
South Carolina 497, 595 207, 540 
South Dakota..... 189. 549| 67,192) (1) (0) 082 1 
Tennessee 5, 000 114. 750 678 644] 3,291,210) 3, 332, 574 
Teras 1. 938, 700 036, 966 3, 862 6, 229] 10, 043, 604] 7, 730, 802 
Utah.............. 1 (1) (1) 1, 021, 632 612, 751 
Vermont.......... 11, 741 16, 634 4, 723 8, 268 182, 016 110, 441 
Virginia........... 333, 016 487, 629 (1) (1) 3, 769, 420| 4, 066, 734 
Washington 385, 032 166, 040 39, 189 9, 522] 4, 593, 833| 3,008, 712 
West Virginia (1) (1) 0 ! 3. 235, 388] 4, 404, 909 
Wisconsin......... 558, 259 163, 2091 ' (! 1 6, 676, 579| 3, 969, 327 
Wyoming 585. 060 321. 619 36. 936 2. 198 827, 137 535, 353 
Undistributed 1... . 789, 004] 566, 552 227,294) 139,869 584, 408 495, 845 


—— . | AS — . — — | —n]ÀMÓÀÁ— J| — 


12, 009, 960 6, 341, 133] 1, 969, 678| 1, 438, 147/192, 092, 566/148, 096, 70262, 039, 000/23, 290, 000 


1 Figures that may not be shown separately are combined as Undistributed.“ 
6 Includes 4,077,115 tons of ballast gravel valued at $1,640,726, produced by railroads for their own use. 
* Includes 637,462 tons of gravel valued at $107,938, used by railroads for fills and similar purposes. 


Government-and-Contractor Production.—As shown in the accom- 
panying chart and tables, the output of sand and gravel from non- 
commercial or Government-and-contractor operationstin 1946 ac- 
counted for 24 percent of the total tonnage, compared with 22 percent 
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in 1945. The value of this tonnage in 1946, as in 1945, represented 14 
percent of the total for the industry. The increase in quantity is 
accounted for entirely by gravel and is attributed largely to the 
expansion of the Government program to improve existing roads and 
build new highways. 

States reported 50 percent of the total in 1946, counties 42, munic- 
ipalities 2, and other agencies 6. 

In 1946 contractors furnished 39 percent of the Government-and- 
contractor tonnage, compared with 32 percent in 1945. The average 
value decreased 4 cents per ton in 1946. 


ee Commercial 


e Government - and - contractor 


TONS 
. — 
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SHORT 


Se 


— 


2 


s S S 


— 


fu^. 
Ss 


MILLIONS 
E 


1935 1936 1937 1938 D S 1941 1942 18 


FIGURE 2.—Sand and gravel sold or used in the United States by commercial and Government-and-con- 
tractor producers, 1930-46. 


Sand and gravel sold or used by Government-and-contractor producers in the 
United States, 1942-46, by uses 


Total Government- 
and-contractor 
sand and gravel 


Building Paving Building Paving 


Short Value 
tons (dollars) 


Short Value Short Value 
tons (dollars) tons (dollars) 


Short Value | Short Value 
tons (dollars) tons | (dollars) 


71, 399, 000, 29, 073, 000 
57, 595, 0001 24, 891, 008 
44, 150, 000) 16, 368, 008 
43, 386, 0001 18, 415, 000 
63, 039, 000 23, 290, 008 
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Sand and gravel sold or used by Government-and-contractor producers in the 
United States, 1943-46, by type of producer 


1944 
Aver- 
Type of producer age age age 
Short tons | value | Short tons | value | Short tons | value 
per 
ton 
Construction and main- 
tenance crewS......... 25, 348, 000 | $0. 31 | 27, 889, 000 | $0. 29 
Contractors 32, 247, 000 . 53 | 16, 261, 000 50 à 
57, 595, 000 43 | 44,150, 000 37 
States.. EEN 18, 076, 000 42 | 18, 775, 000 40 
Counties 14, 504, 000 27 | 18, 421, 000 27 ; 
Municipalities. .......... 1, 191, 000 32 1, 227, 000 .37 1, 155, 000 
Other agencies.......... 23 000 54 5, 727, 000 . 59 7, 161, 000 
57, 595, 000 43 | 44, 150, 000 37 | 43, 386, 000 


DEGREE OF PREPARATION 


The bulk of the sand and gravel shipped by commercial plants is 
prepared material, whereas most of the output of Government-and- 
contractor operations is unprepared material. The accompanyi 
table shows this relationship in the past 2 years. Prepared sand and. 
gravel accounted for 73 percent of the total production in 1946, com- 
pared to 71 percent in 1945. The increase is attributed to commercial 
plants, which reported 91 percent of their production prepared, an 
increase of 6 percent over that reported in 1945, whereas the pro- 
pertion of prepared material produced by Government-and-contrac- 
tors remained the same as in the previous year. 


Sand and gravel (prepared or unprepared) sold or used by producers in the 
United States, 1945-46, by commercial and Government-and-contractor 
operations 


1045 1946 
Quantity A verage Quantity Average 
value per value per 
Short tons | Percent ton Short tons | Percent ton 
Commercial] operations: 
oe 3 129, 731. 535 85 $0.77 | 174, 196, 542 $0. 80 
Unprepared ................... 22, 406, 763 15 46 17, 897, 024 í 
152, 138, 298 100 . 7à 192, 092, 566 
Government-and-contractor oper- 
ations: 
Prepsered.............. ....... 8, 434, 000 19 85 11, 483, 000 70 
Unprepared........... ....... 34, 952, 000 81 , 556, 000 30 


43, 386, 000 100 62, 039, 000 
254, 131, 000 |.........- 


SS 
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SIZE OF PLANTS | 


The average plant output of commercial operators, excepting rail- 
road plants, reached 88,000 short tons in 1946, an increase of 29 per- 
cent over the 68,000 reported for 1945. Plants producing between 
100,000 and 200,000 tons in 1946 accounted for 21 percent of the total 
output, which represents the largest quantity produced by one group. 

Plants producing over 500,000 tons increased from 28 to 48 and 
supplied 22 percent of the total tonnage. The 50,000- to 100,000-ton 

oup showed the greatest expansion in numbers—from 328 to 398. 
Details of output, by size groups, are shown in the accompanying table. 


Comparison of number and production of commercial sand and gravel plants in 
the United States, 1945-46, by size groups! 


Size group, in short tons Plants? Plants? 


Percent Num- Percent 


Num- | Percent 
ber | of total Short tons | or total ` ber 


Less than 25,0000 1,001 47.0 | 9,345,000 6.6 838 7, 601, 000 4.0 
25,000 to less than 50,000 370 17. 6 | 13, 394, 000 9.4 365 : 13, 254, 000 7.1 
50,000 to less than 100,000... 328 15.6 | 23, 219, 000 16.3 398 18.8 | 28, 196, 000 18. 1 
100,000 to less than 200,000. . 238 11.3 | 33, 590, 000 23. 6 277 13.1 | 39, 424, 000 2L1 
200, 000 to less than 300,000.. 78 3.7 | 19, 089, 000 13. 4 115 5.4 | 27,675,000 14.8 
300,000 to less than 400,000. . 44 2.1 | 15, 039, 000 10.6 52 2, 4 | 18, 019, 000 9.6 
400,000 to less than 500, 000 16 .8 7,023, 000 4.9 28 1.3 | 12, 451, 000 6.6 
500,000 to less than 600, 000 9 5 4, 731, 000 3.3 16 -8 | 8,620,000 46 
600,000 to less than 700,000... 6 .3 3, 909, 000 2.7 9 4 6, 927, 000 a2 
700,000 to less than 800,000... 3 e 2, 206, 000 1. 5 2 . 1 1, 468, 000 .B 
800,000 to less than 900,000. .. 8 al 2, 520, 000 1.8 7 3 6,119,000 23 
900,000 to less than 1,000,000 3 .1 2, 800, 000 2. 0 2 . 1 1, 907, 000 1. 0 
1,000,000 and over 4 .2 | 5, 604, 000 3.9 12 .6 | 16, 460, 000 88 

2, 103 100. 0 |142, 469, 000 100.0| 2,121 100. 0 |187, 130, 060 100. 0 


! Plants operated by or for States, counties, municipalities ana other Government agencies are not in- 
ciufied; also not included are approximately 165 railroad plants with an output of 9,660,000 tons of sand and 
gravel in 1945 and 133 plants with an output of 4.962,000 tons in 1946. l 

3 Includes a few companies operating more than 1 plant but not submitting separate returns for individual 


METHOD OF TRANSPORTATION 


Truck transportation in 1946, as in the previous year, dominated 
the industry, accounting for 51 percent of shipments from commercial 
plants. Railroads carried most of the shipments handled by other 
methods. Although the quantity shipped by water is small, this 
method is dominant in some areas. As shown in the accompanying 
table, the percentage moved by truck becomes even greater when 
Government-and-contractor output is added. A part of t the increase 
in truck transportation in 1946 was attributed to the shortage of 
freight cars. 
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Sand and gravel sold or used by commercial producers in the United States, 
1945-46, by methods of transportation ! 


1945 1946 

Method of transportation Parcent Percent 

Short tons | of total Short tons | of total 

reported reported 
Trüek EE 61, 439, 488 43.5 01, 741, 944 51.1 
Hail.:........ uu SEM 8 MU 69, 456, 386 49.2 71, 615, 794 39. 9 
KT ↄ dd ĩ Ser RENE 10, 389, 771 7.3 16, 231, 812 9.0 
Total reported. ö 141, 285, 645 100. 0 00. 0 
Percent of total commercial production covered. . ......|.............. 92.9 |.............. 93. 5 


! For practical purposes, the entire output of Government-and-contractor operations commonly is moved 
by truck. Including Government-and-contractor production, sand and gravel moved approximately as 
follows—1945: Truck 57 percent, rail 37 percent, and waterway 6 percent; 1946: truck 64 percent, rail 29 
percent, and waterway 7 percent. 


CONSUMPTION TRENDS 


Sand and Gravel for Construction.— The demand for sand and 
vel by the construction industry in 1946, as measured by shipments 
rom commercial plants, showed & sharp upturn. Building sand 
reached a peak of 48,237,949 tons, a figure 2,202,248 tons above the 
previous record year of 1942, and the combined quantity of building 
and paving sand consumed in 1946 was only 9 percent below that 
reported in 1942. Although a large number of construction contracts 
in 1946 were not completed and thus are carry-overs into 1947, many 
of them proceeded through the foundation stage, where the largest 
quantities of sand and gravel are consumed. Highway and building 
construction are expected to keep the demand for sand and gravel at 
& high level for à number of years. 
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FIGURE 3.— Value of sand and gravel production, compared with total construction (contract awards, value) 
and concrete pavements (contract awards, thousands of square yards), in the United Sia do 
Data on construction and concrete pavements are from the Bureau of Foreign and Domestic 
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Industrial Sands.— Although the output of the industrial sands in 
1946 varied little from the previous years’ totals, a slight increase is 
discernible. Industrial production is expected to continue at a hi 
level for a number of years, and it is believed that the trend in the 
consumption of these sands will continue upward. 
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FIGURE 4.—Production of industrial sands in the United States, 1916-46. 


EMPLOYMENT AND PRODUCTIVITY 


The shortage of manpower available to the sand and gravel industry 
in 1945 somewhat during 1946, as total employment in the in- 
dustry is believed to have averaged somewhat over 22,000 men. 
As shown in the following table, the number of days worked and the 
average production per man per shift was higher in 1946 than in 
any other year of the 1940—46 ponon. The accompanying table 
showing a detailed breakdown of employment and production, by 
regions, of all commercial plants (except those operated by railroads) 
indici te that the Pennsylvania-New Jersey-Delaware region em- 
ployed the largest number of men, but the highest production per 
man per hour and shift was reported from the Nebraska-Iowa region. 
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Employment in the commercial sand and gravel industry and average output per 
man in the United States, 1940-46 1 


Employment Production (short tons) 
Time employed 
A ver- 
Year age Man-hours Commercial 
num- | Aver- L| sand and 
berof | age Total gravel 
men e 25 Aver- 
ro age per 
days man Total 
per day 
1940............. 16, 595 217 | 3, 506, 886 8.4 | 30, 263, 744 | 101, 143, 305 28.1 3.3 77.1 
194. 19, 909 228 | 4, 530, 488 8.6 | 38, 978, 128 | 144, 504, 925 31.9 3.7 79.6 
1942222. 25, 061 227 | 5, 679, 695 8.9 | 50, 694, 303 | 183, 255, 772 32.3 3. 6 78.7 
E sene 20, 234 | 4, 743, 721 8.9 | 42, 041, 878 | 138, 113, 786 29.1 3.3 78.3 
1944............. 17, 777 228 | 4,055, 192 9.0 | 36, 584, 540 | 120, 968, 395 29.8 3.3 80.3 
1945............. 16, 528 233 | 3, 857, 671 8.7 | 33, 745, 368 | 116, 632, 047 30.2 3. 5 76. 7 
1946. 18, 240 4, 408, 376 8.8 | 39,001, 584 | 159, 203, 204 36.1 4.1 82.9 


H excludes plants operated by or directly for States, counties, municipalities, and other Government 
agencies. 


Employment in the commercial sand and gravel industry and average output per 
man in the United States, 1945-48, by regions ! 


Employment Production (short tons) 
Time employed Per- 
Average Pens 
per man ‘Some 
Aver- Indy. 
Reglon age Commer- cial 
rote clal indus- 
ber sand and t 
of gravel : e 1855 
men er er 
shift | hour | Sented 
1045 
Maine, New array et 
Vermont, Rhode Island 
Massachusetts, and Con- 
necticut .. 595 120, 814 1, 045, 435 4, 211, 648 34.9 4.0 89.2 
New York.................. 870 193 167, 673 1, 382, 469 5, 474, 550 32. 7 4.0 78.7 
Pennsylvania, New Jersey, 
and Delaware. 1, 957 267 522, 127 4, 441, 397 | 11, 104, 018 21.3 2.5 98. 6 
West Virginia, Virginia, 
Maryland, and District 
‘of Columbia "E 1, 024 281 287, 315 2, 540, 562 4, 911, 236 17.1 1.9 65.3 
South Carolina, Georgia. 
Alabama, Florida, and 
Mississippi. 703 263 9.1 | 1,678,303 | 5,044,553 | 27.3] 3.0 87.5 
North Carolina, Kentucky, 
and Tennessee. ........... 925 | 251 9. 4 | 2,195, 201 4, 301, 116 18.5| 2.0 91.2 
Arkansas, Louisiana, and 
POX AS no aire we woe ee 1,515 | 256 9.4 | 3,644,615 | 9,815,156 | 25.3 2.7 67.9 
le ·˙ð¹• c bae Er 1,345 | 211 8. 4 | 2,387, 009 6, 429, 2. 6 2.7 70. 5 
Illinois and Indiana.........| 1, 599 233 8.4 | 3,120, 323 | 15, 249, 499 40.9 4.9 82.3 
Michigan and Wisconsin....| 1,409 | 205 9.1 | 2,633, 534 | 11,741,367 | 40.6] 4.5 77.0 
North Dako oui Da- 
kota, and Minnesota ` 387 159 9. 0 555, 036 2, 500, 690 40.6 4.5 39.4 
8 and N dons 512 | 166 9.4 800, 088 | 3,334,550 | 39.2 | 4.2 49. 6 
E opu issouri, an a- 
FC 721 238 | 171,356 8.91, 529, 105 5. 333. 891] 81.1 3.5] S51 
y Utah, and Arr 
exico, an r 
VVV 362 | 2101 76,1651 8.31 620, 618 ] 2. 627, 20 [ 345! 421 68.3 


Se footnote at end of table. 
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Employment in the commercial sand and gravel industry and average output per 
man in the United States, 1945-46, by regions ‘Continued 


Employment Production (short tons) 


Time employed 


Man-hours 


Region age 


1945—Continued 
California and Nevada......| 1,671 430, 139 3, 727, 354 | 17, 477, 680 
Montana, Washington, Ore- 
gon, and Idaho........... 933 174, 236 1, 434,319 | 7,075, 349 
Total United States. .|16, 528 , 857, 671 33, 745, 368 |116, 632, 047 
1946 


Maine, New Hampshire, 
Vermont, Rhode island, 
usetts, and Con- 


necticut—- Le... 7T20 151, 286 1,313,342 | 6, 580, 168 
New Tork 960 , 1,851,017 | 7,605, 437 
Pennsylvania, New Jersey, 

and Delaware............ 1, 982 510, 145 4, 427, 853 | 14, 134, 677 
W est Virginia, Virginia, 

Maryland, and District 

of Columbia 1, 245 364, 450 3,379,318 | 8, 021, 006 


South Carolina, Georgia 
Alabama, Florida, and 


Mississippi. .............. 847 228,700 | 9.1 | 2,083, 409 | 6,653,672 | 29.1 
North Carolina, Kentucky, 

and Tennesseo............ 972 246,837 | 9.6 | 2,365, 931 | 6,238,963 | 25.3 
Arkansas, Louisiana, and 

[2 E 8 1, 500 382,307 | 9.4 | 3, 504, 527 | 10, 578, 609 | 27.7 
ORIG EEN 1, 426 352,076 | 8.4 | 2,971, 247 | 11,812,498 | 33.6 
Illinois and Indiana 1, 870 450,718 | 8.7 | 3,908,023 | 19,971, 150 | 44.3 
Michigan and Wisconsin. . ] 1,622 304,395 | 9.1 | 2,781,918 | 15,211,650 | 50.0 
North Dakota, South Da 

kota, and Minnesota...... 508 82, 712 | 9.1 751,628 | 4, 266, 764 | 51.6 
Nebraska and Iowa......... 597 110,084 | 9.7 | 1,068,010 | 6,228,509 | 56.6 
Kansas, Missouri, and Okla- 

boma..................... 874 230,431 | 8.6 | 1,987,666 | 7,028,024 | 33.1 
Wyoming, Colorado, New 

Mexico, Utah, and Ari- 

2 A ore ce ae 411 81,867 | 8.2 667, 507 | 3,109,885 | 38.7 
California and Nevada...... 1 878 497,686 | 8.5 | 4, 206, 798 | 22, 788 924 | 45.8 
Montana, Washington, Ore- 

gon, and Idaho........... 088 194,655 | 8.4 | 1,643,302 | 8,313,178 | 42.7 


— —— — eee || cs | eects | mee — | As | PEE | 


2 


Total United States. _|18, 400 8.8 |39, 001, 584 |159, 203, 204 


! Excludes plants operated by or directly for States, counties, municipalities, and other Government 


agencies. 
PRICES 


. The average value for all shipments of sand and gravel in 1946 
increased only 1.5 percent over the previous years' total. For com- 
mercial plants, however, the increase was 5.5 percent, which reflects 
the continued rise in labor and other production costs. Under Office 
of Price Administration Order No. 23 of May 3, 1946, maximum 
prices per cubic yard for sand and gravel in the Utica-Rochester 
area and the Northville area in Michigan were set at $1.10 to $1.20 
for gravel 60/40 at the pit and $2.05 to $2.15 delivered; sand, $0.90 to 
$1 at the pit and $1.85 to $1.95 delivered; clear pebble, $1.55 to $1.70 
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at the pit and $2.50 to $2.65 delivered. On June 19, 1946, under 
Amendment 29 to Office of Price Administration Supplementary 
Order 129, sand and gravel classified as railroad ballast was released 
from price control. November 10, 1946, controls on all classes of 
sand and gravel were abolished by the Office of Price Administration. 


FOREIGN TRADE 


Imports of sand and gravel in 1946 were 26 percent greater than 
in 1945 but represented only 0.14 percent of domestic production. 
Belgium and Luxembourg furnished virtually all of the glass sand 
received, and Canada supplied 260,203 tons of the “Other sand.” 
The total gravel imported came from Canada. Exports of sand and 
gravel are not now classified separately by the United States Depart- 
ment of Commerce, but before 1939, when classified, they ranged from 
25,000 to 100,000 tons a year. The accompanying table shows im- 
ports for the 1937-46 period. 


Sand and gravel imported for consu mpuon in the United States, 1937-46, by 
classes 


Glass sand ! Other sand ? 


3 Classification reads “Sand containing 95 percent or more silica and not more than 0.6 percent oxide of 
iron and suitable for manufacture of glass.” 

3 Classification reads ‘‘Sand, n. s. p. f."' 

3 Less than 1 ton. 


TECHNOLOGIC DEVELOPMENTS 


The sand and gravel industry kept pace with modern machine 
methods in 1946. Water-jet systems were installed on dredges at 
several Louisiana plants to increase capacity and to provide steady 
flow and a greater percentage of solids through the dredge pumps.' 
Two Arizona plants featured pushbutton control of much of the 
equipment, reducing the manpower required to operate the plant.“ A 
new plant in California provides ample headroom under all equipment 
and structures and paving of the entire plant area, including bin, 
floors, and driveways.2 The B. F. Goodrich Rubber Co. announced 


! Swanson, H. E., Jets Boost Pumping Capacity: Rock Products, vol. 49, No. 9, September 1946, pp. 
76 Utley, H. F., New Plants and Improvements Berve to Relleve Sbortages In Phoenix Area: Pit and 


Ceci vol. 39, No. 1, January 1946, pp. 75-76. f 
27 Ut ey, H. F., Kern Rock arts Grave! Plant Has Novel Design and Operating Features: Pit and 
Quarry, vol. 38, No. 11, November 1946, pp. 72-75. 
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the discovery of a silica product that gives rubber compounds the 
same qualities achieved through the use of carbon black. The new 
material, called “fumed silica," produced by burning ethyl silicate, 
gives rubber compounds additional tear and abrasion resistance and 
tensile strength without affecting the rubber’s color or translucency, 
as does carbon black. Commercial utilization of the new compound 
is still sometime away because of its present high cost.‘ 


IRON BLAST-FURNACE SLAG 


The production of iron blast-furnace slag in 1946 reached a new 
high of 16,706,792 short tons valued at $14,869,839, a figure 32 per- 
cent above the 12,635,868 tons valued at $10,450,852 in 1945. he 
1946 output, as reported by the National Slag Association, came 
from 36 companies operating some 50 plants. Details of the ton- 
nage and value of slag consumed in the various uses are shown in an 
accompanying table. Screened air-cooled slag, the major product, 
increased 25 percent over the 1945 figure. The largest increases 
percentagewise, however, occurred in sales of slag utilized for light- 
weight aggregate, which reached 773,150 tons, an increase of 230 per- 
cent; concrete block, 373,257 tons, 182 percent above the 1945 figure; 
and mineral wool, 629,782 tons, an increase of 57 percent. These 
commodities are used in the construction industry dud present further 
evidence of the expansion of the highway and housing programs. 
Although screened, air-cooled, iron blast-furnace slag is produced in 
12 States, most of the production comes from the steel centers in 
Ohio, Alabama, Pennsylvania, and Illinois. Ohio, as in the previous 
year, was the largest single producer. 

Railroads transport the bulk of the tonnage, trucks account for a 
substantial quantity, and waterways carry only minor amounts. It 
is believed that the decrease of 6 percent in the quantity moved by 
railroads in 1946 was due largely to freight-car shortages. 


Bcreened, air-cooled, iron blast-furnace slag sold or used by producers in the 
United States, 1945-46, by States 


[National Slag Association] 


1945 1946 


Quantity Quantity 


e Value 

ercen 

Short tons of total 

Alabama 3, 417. 471 28.9 | $2, 570, 830 $2, 887, 268 

G ³ĩðVbA ⁵ tee ec 3. 857, 046 32. 6 2, 951, 418 3. 928, 964 

Pennsylvania 1. 396. 733 11. 8 1, 454, 479 2, 320, 032 

Other States l. 3, 163, 214 26.7 3, 005, 613 4, 114, 429 
11, 834, 464 100.0 9, 982, 340 13, 250, 603 


! Illinois, New York, Maryland, Michigan, West Virginia, Kentucky, Colorado, Texas, and California. 
‘Chemical Industries: Silica Replaces Carbon for Colored Rubber: vol. 59, No. 1, 1946, p. 90. 
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Slag processors in 1946 reported the recovery of 180,432 short tons 
of iron from slag, &n increase of 14 percent over the 158,186 tons 
recovered in 1945. In view of the critical shortage of pig iron in 1946 
this recovery was welcomed by the iron and steel industry. 

A total of 4,571,175 man-hours were expended by 2,023 plant and 
yard employees of the industry in the production of commercial slag 
in 1946. This excludes those assigned to administrative and sales 
activities. 

Shipments of iron blast-furnace slag in the United States, 1942-46, by methods 
of transportation, in percent of total 


[Natfonal Slag Association] 


Method of transportation 1942 1943 1944 1945 1946 
lll ³o³¹ AW EN 52 56 56 67 61 
iplo. AMNEM TENERE 47 44 44 33 3 
IC ⁵ðiV1ſ ⁰kd cA 8 1 (!) ! (1) 


! Less than 0.5 percent. 


Secondary Metals—Nonferrous 
By HERBERT L. CULLEN AND A. J. McDERMID! 


General summary. ............ 1065 | Secondary nickel 1079 
Scope of report... 1067 | Secondary lead 1081 
Secondary aluminum. ......... 1068 | Secondary tin 1085 
Secondary magnesium 1072 | Secondary antimony........... 1088 
Secondary copper and brass. ... 1074 | Secondary zinc 1089 


GENERAL SUMMARY 


IGURES on the recovery of nonferrous secondary metals from 
F purchased scrap in 1946 disclose a slight decline in the rate of pro- 
duction of material from secondary sources, as the various indus- 
tries endeavored to overcome obstacles in the path of normal operation. 
Regulation of prices of most of the metals surveyed was ended late in 
the year; but this factor, together with labor difficulties, contributed 
to the decline in recovery of secondary metals. There were declines 
in the tonnage reclaimed for five of the metals surveyed, but recove 
of lead, antimony, and nickel increased. In general, the trend indi- 
cated in the preceding 2 years, from a preponderance of new scrap 
consumed to one of old scrap, was continued. This trend was aided 


Salient statistics of nonferrous WO ee rr die recovered in the United States, 


Metal 


Topper 5 M eae 


—ͤ—ũũ0—Vꝛ— !: . — 


e up up U VV mm mm e 


! Corrected figure. 
by such items as greatly increased recovery from old aircraft scrap 
but was more naturally the result of & return of industry to normal 
operating practice; during wartime new scrap is generated in higher 
proportions than in peacetime, and its consequent use is greater. 

1F on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 585 of Commerce. 

798000—48—— —68 1065 
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The value of metals recovered. in 1946 from both new and old 
scrap was $474,292,793 compared with $481,582,318 in 1945. This 
decline was due entirely to the drop in total value of metals recovered 
from new scrap—from $269,499,103 (corrected figure) in 1945 to 
$232,896,138 in 1946. The value of metals reclaimed from old scrap 
registered a gain for the fourth successive year, increasing from 
$212,083,215 (corrected figure) in 1945 to $241,396,655 in 1946. 


Secondary metals recovered as unalloyed metal, in alloys, and in chemical 
: compounds in the United States, 1942—46, in short tons 


Metal 


—ͤ—ñ—ñ——ͤ4 o mon o o m c ze gë gg e m o D 22 —E— -- 


III e op om gr e ap em — e e o d kk —AE a 


These figures for the value of secondary metals recovered are 
calculated on the basis of the replacement of primary metals by 
secondary; that is, if the plants involved had not been able to use 
scrap in their operations, t ey would have had to use primary metals 
amounting in value to the figures quoted above. However, figures 
representing the current market value do not present the true worth 
of scrap-metal recovery to the country. A more far-reaching evalua- 
tion is afforded by (aking into account the conservation of natural 
resources accomplished by the reclamation of metal from scrap and 
waste materials. A number of economic papers have appeared in 
magazines of the mining and metallurgical trades during the past 2 
years concerning the economic mineral position of the United States — 
are we a “have” or a “have not” nation? Regardless of the resolution 
of this controversy, the fact remains that the secondary metal in- 
dustry —represented by scrap-metal dealers, remelters, smelters, 
refiners, brass mills, foundries, chemical plants, and other manu- 
facturers —is the most powerful force working toward the conservation 
of our natural resources. 

It is regrettable that in ordinary times the utilization of secondary 
metals is of greater concern from an economic standpoint than from 
a metallurgical one and that, for this reason, the subject has been 
given inadequate consideration by technical bodies generally. Only 
under the stress of war calling for the utilization of all materials to 
the best advantage is any considerable amount of research done 
toward solving the problems of producing high-grade alloys and other 
materials from scrap. However, reasonable progress is made year 
after year in the improvement, metallurgically, of secondary metals. 
Much of this progress is accomplished because cost is of prime im- 
portance to the secondary smelter. Although quality of product is 
a necessity. in such a highly competitive industry, the secondary 
smelters’ objective is to avoid the comparatively costly procedure 
of "sweetening" melts with refined metal and alloying ingredients 
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and to concentrate on producing remelt alloys with compositions as 
near to those of the scrap materials treated as possible. Being bound 
oy these economic limitations, the production records established by 
the industry in the past few years are remarkable. 


SCOPE OF REPORT 


Statistics for 1946 regarding scrap and secondary metals were de- 
Tived from surveys covering all known consumers of purchased non- 
ferrous scrap metals and a representative group of dealers. Reports 
on consumption of copper-base scrap, copper-alloy ingot, and refined 
copper were received from 122 plants classed as remelters, smelters, 
or refiners and from 2,483 plants classed as brass mills, foundries, wire 
mills, chemical works, and miscellaneous manufacturers. The large 
consumers of scrap in the secondary copper, lead, zinc, and aluminum 
industries were canvassed on a monthly bare by the Bureau of Mines, 
and additional information was received on annual reports from 1,103 
foundries and other manufacturers concerning all types of nonferrous 
scrap except copper-base scrap. A total of 391 plants was represented 
in the group classed as remelters, smelters, or refiners. Approximately 
1,300 of the 4,200 nonferrous scrap dealers in the United States were 
canvassed in the monthly dealer survey, and the reported figures were 
expanded to represent 100-percent coverage. Since this survey was 
discontinued in March 1947, 1946 was the last full year for dealer 
statistics. 

Definitions of the terms uscd in this chapter are as follows: 

“Secondary metals” are metals or alloys recovered from scrap and 
residues. The term “secondary” applies only to the source of metal 
and has no relation to the type of product recovered, either as to degree 
of purity or impurity or to physical characteristics. 

“Purchased scrap" means all scrap that entered any plant in scrap 
form and includes scrap treated for customers upon a toll basis or con- 
version agreement and interplant transfers of scrap. Scrap salvaged 
by railroads from line operations and remelted in their own foundries 
and that melted by Navy Yard foundries which originated in salvage 
operations are included in this category, as & definite recovery of 
secondary metal results from the melting of such scrap. 

"Interplant transfers" are those made between separate plants 
owned or operated by the same parent company but not located on 
the same ground. A transfer of scrap from a machine shop to a 
foundry at the same plant location is not an interplant transfer, and 
such “home scrap” is not included in this report. In some isolated 
instances where a foundry and a brass mill, or a brass mill and a wire 
mill, were operated at the same general location, it has been necessary 
to record scrap transferred from one operation to the other and in- 
clude its consumption in these surveys. 

“New scrap” is defined as the refuse produced during the manu- 
facture of articles for ultimate consumption, including all defective 
finished or semifinished articles that must be reworked. ‘Typical 
examples of new scrap are defective castings, clippings, punchings, 
turnings, borings, skimmings, drosses, and slag. 

“Old scrap” is defined as scrap consisting of metal articles that have 
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been discarded after serving a useful purpose. Typical examples of old 
scrap are discarded trolley wire, battery plates, railroad-car boxes, 
fired cartridge cases, automobile crankcases, used pipe, and lithog- 
SE plates. 

n addition to these definitions, some explanation needs to be given 
of the method of compiling in this chapter the tables concerning 
secondary metal recovered. For example, in the first table of the 
section on Secondary Aluminum, the amount given as secondary 
aluminum recovered 1s the same as that for the recoverable aluminum- 
alloy content. The latter figure is computed by multiplying the 
weights of all the different types of scrap used by established average 
percentagés for recovery and composition, whereas the data for 
secondary aluminum recovered are obtained from the production 
sections of individual reports. It is obvious that the totals arrived at 
by these two methods could not be exactly the same without adjust- 
ment. In the table for aluminum recovery, the figure for ‘‘aluminum 
recovered in aluminum alloys” is adjusted to make the total the same 
on both sides of the table. Figures for corresponding tables for the 
other secondary metals are obtained in'similar fashion. The term 
“aluminum” in the tables covers aluminum alloys, including all con- 
stituents recovered from aluminum-base scrap, such as copper, 
Magnesium, zinc, silicon, etc. The copper, zinc, and magnesium 
recovered from aluminum-base scrap appear again in the tables de- 
voted to those metals, so there is duplication of recovery to this extent. 


SECONDARY ALUMINUM 


Ihe recovery of secondary aluminum declined for the second year 
In succession, totaling 278,073 short tons in 1946, valued at $78,- 
639,044. The record year was 1944, when 325,645 tons were recovered. 
In 1945, recovery was 298,387 tons valued at $85,279,005. Values 
were calculated on the basis of the average market price of all grades 
of primary ingot and pig, which was 14.29 cents a pound in 1945 and 
14.14 cents in 1946. 


Secondary aluminum i recovered in7the United States, 1945-46, in short tons 


Secondary aluminum recovered Recoverable aluminum-alloy content of scrap 
Form of recovery 1945 1946 Kind of scrap processed 1945 1946 
As metall. 2, 145 2,075 || New scrap: 
Aluminum alloys............. 293, 967 274, 068 Aluminum base 2 270, 810 187, 172 
Un brass and bronze........... 1, 162 597 Copper-base....... 07 1 
In zinc-base alloys............ 267 504 Zino-base................. 159 52 
In magnesium alloys..........|.......... 266 Magneslum- base 199 
In chemical compounds....... 846 563 
———— 271, 076 187, 538 
298, 387 278, 073 
Old scrap: 
Aluminum-base 3........ 26, 712 90, 005 
Copper-base....... 491 100 
Zino base 108 336 
Magnesium-base. ........|.......... 25 
27,311 90, 535 


In accordance with common usage, the term “aluminum” covers aluminum alloys, and the figures include 
all constituents of the alloys recovered from aluminum-base scrap. 
EE aluminum content of new aluminum-base scrap was 252,008 tons in 1945 and 174,737 tons 


946. 
* Recoverable aluminum content of old aluminum-base scrap was 24,527 tons in 1945 and 82,941 tons in 1946 
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Sek dé the total recoverable aluminum-alloy content of all scrap 
treated declined, the recovery from old scrap increased, principally 
because of greatly increased recovery from aircraft scrap. This 
boosted the recovery of aluminum from old aluminum-base scra 
from 26,712 tons in 1945 to 90,005 tons in 1946. Recovery of alumi- 
num from zinc-base scrap increased threefold on account of increased 
use of zinc die-cast and die scrap, which contains about 4 percent 
aluminum. | 
The over-all decrease in recovery of aluminum from scrap was 
caused by a falling off in recovery from aluminum-base scrap in 
wrought products and castings at plants operated by primary produc- 
ers. Production of secondary aluminum at primary plants declined 
from 108,705 tons in 1945 to 73,388 tons in 1946, a decrease of more 
than 32 percent. The figures for the production of secondary alumi- 
num at primary plante represent the secondary metal content of the 
total production and do not refer to & separate secondary product. 
Scrap is melted &t primary plants with virgin metal and constitutes 
only a small percentage of the total raw material used. At these 
paa which are operated in connection with aluminum rolling mills, 
ome scrap and purchased scrap are used with primary aluminum 
and added alloying ingredients, such as copper, manganese, and zinc, 
to make alloys suitable for wrought products or castings. The pro- 
cedure is such that no method has yet been found for determining the 
proportions of the secondary recovery to be assigned to castings and 
to wrought products. 


Production of secondary aluminum and aluminum-alloy products in the United 
States, 1944-46, gross weight, in short tons 


1945 1946 
Secondary aluminum ingot: ! 
Pure aluminum (98.5 percentnn dd 066 2, 075 
Silicon dog Cu, pennt A 10, 618 15. 700 
Silicon (Cu, 1 to 2.5 percent)...........-.-.------ ee ene en nee 14, 635 7, 
No. 12 aluminum.............. J EE 22,674 38, 286 
Other aluminum-copper (max. Si, 2.5 percent) alloys............ 26. 300 23. 714 
Copper-silicon (each over 2.5 percent) alloy 50, 983 67, 540 
Aluminum-copper- or aluminum-silicon-nickel alloys............ 18, 208 603 
Deoxidizing and other destructive uses.......................... 44, 175 31,011 
Die-casting alloy8......................-............ eee nee ee (3) 
Aluminum hardeners. een 3, 964 2, 242 
Wrought alloy8....... ecce buede eege NEE ele d uas p Eu VW 
. m r ð Kw es 2 
Ingot for chemicals, powder, eto........................-..-..-.. V 
| MM UNI 
Miscellaneous (and Mg and Zn alloys) 3 4, 743 
198, 426 
Secondary aluminum by primary producers (......................- 108, 705 
Aluminum powderrmuu—x—-n- c ce ecce ere ce peu rere ree 
A castings (except by primary producers) 9, 555 
Aluminum in ebemicals——ͤ-H tt 
! Gross t of alloys, including copper, silicon, and other added elements; total secondary ingot cone 
tained 8,702 tons of primary aluminum in 1944, 6,816 tons in 1045, and 1,025 tons in 1046. 


3 Includes 9,089 tons produced on toll. 
* Combined with prímary aluminum for the production of wrought products and castings. 
$ Does not include production measured as ingot for graining, powder, atomizing, or chemical purposes. 


Output of remelt aluminum ingot increased from 198,426 tons in 
1945 to 207,574 tons in 1940, & gain of approximately 5 percent. 
Monthly production exhibited a rising trend in the latter half of the 
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year, reaching a peak of 21,265 tons in October. Production of alu- 
minum-silicon (maximum copper, 1 percent) alloys, No. 12, and alu- 
minum-copper-silicon (each over 2.5 percent) alloys increased appre- 
ciably in 1946, but output of deoxidizing ingot declined from 44,175 
tons in 1945 to 31,011 in 1946. 

Consumption of aluminum-base scrap totaled 344,472 tons in 1946 
or 20,796 tons more than in 1945, but the recovery of metal from this 
-kind of scrap was 20,345 tons less. The explanation of this apparent 
anomaly lies in the fact that a much larger proportion of the scrap 
consumed in 1946 was aircraft scrap, from which the recovery is 
comparatively low. The 1946 consumption of the two items most 
used in 1945—alloy sheet and borings and turnings—was 88,054 and 
34,763 tons, respectively, compared with 133,920 and 104,118 tons 
in 1945. Total consumption of plant scrap, which includes the higher- 
priced types, was almost a third more in 1945 than in 1946. ew 
scrap consumption would have been greater in 1946 if more had been 
available from foundries and fabricators—the generators of such 
scrap. Activities at these plants were hindered during much of the 
year by strikes and reconversion problems. Plants reporting on the 
monthly aluminum scrap survey in 1946 comprised 68 aluminum-ingot 
makers, including 7 naval air stations. 


Consumption of purchased aluminum scrap in the United States in 1946, gross 
weight, in short tons 


Manufacturers and foundries 


Remelters, 
ters, and 
refiners 


Foundries and 


Total 


Scrap item 
New 
scrap 
Pure clippings, wire, and foil................. 10, 000 
Castings and forgings... - l.l. 31, 320 j 3, 964 1, R64 58. 738 
e e deer 50, 257 ; 72 
Scrap sheet and sheet utens ill 1: : 
Borings and turning 33,323 |........ 
rar ca ENEE EA E dE PA 
Aircraft ScraD. ðᷣ ! 55, 284 


Miscellaneous aluminum and dross 


Considerable progress was made during the year in developing 
improved methods of segregating aluminum scrap by alloy and in 
technique for treating scrap. Much was learned about the effect 
of furnace atmosphere on quality of metals; the elimination of oxide 
inclusions, absorbed gases, and undesirable clements; and the effect 
of minor elements on the properties of aluminum alloys. St. John? 
stated that many of the elements now severely limited by specifica- 
tions can be present in reasonable amounts without in any way 
causing deterioration of the properties of the alloy. It was shown 
that zinc can be present in amounts far beyond the limitation in 
some of the specifications. It was also determined that, in some of 


2 St. John, A. E., The Smelting and Refining of Commercial Aluminum Ingot: Daily Metal Reporter, 
vol. 46, No. 86, May 4, 1946, part II, pp. 1, 13-18. | i e : 
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the alloys, iron and manganese are beneficial to mechanical properties. 
Birdsall * claims that, at Reynolds’ Louisville Plant No. 5, the metal 
reclaimed from aircraft scrap was of such purity that no sweetening 
was required to make it suitable for use in wrought or cast products. 
Features of procedure at this plant were use of chlorine gas exclusively 
and continuously for fluxing, charging of aircraft scrap in large pieces 
without cutting or segregation, and recovery of over 95 percent of 
the alummum content of the scrap. 

Stocks of aluminum scrap in the hands of consumers at the end of 
1946 totaled 52,386 tons, compared with 37,589 tons at the end of the 
preceding year. In addition, there were, on December 31, 1946, 
3,113 tons of unprepared aircraft scrap at naval air stations and 6,610 
tons of aluminum scrap, of which 4,200 tons were aircraft scrap, at 
the nine storage depots of the War Assets Administration. At five 
Army airfields there were also large stocks of aircraft scrap, which 
had been sold to private companies during the year. Some of these 
companies began EC transactions which were reported on the dealer 
survey. | 
Consumers’ stocks of purchased aluminum-base scrap in the United States at end 

of the year, 1945—46, gross weight, in short tons 


On band— 
Scrap item — —- —— uL—t᷑—- 
Dec. 31, 1945 | Dec. 31, 1946 
Castings and for gings „ Dee 9, 904 8,011 
Sheet, turnings, clippings, eta ee eee eee ee ene ee we 15, 006 25, 145 
Alrcraft Serap. -eorr ũ ͥͤͤ ¼¼ .... 88 10, 551 11, 662 
Miscellaneous aluminum and dro sss 2, 128 7, 568 


37, 589 52, 386 


All of the aluminum-scrap figures derived from the dealer survey 
for 1946 are a little below those for 1945. Dealers' receipts, from 
generators and other sources, shipments to consumers, and stocks 
at the end of the year were 149,541, 151,874, and 53, 252 tons, respec- 
tively. The corresponding figures for 1945 were 154,726, 155,043, 
and 55,495 tons. 

Secondary aluminum ingot and scrap were not under price control 
during 1946, having been released from that limitation November 
20, 1945. As a result of the strong demand in a free market, the 
dealers’ buying price for cast-aluminum scrap in New York rose 
gradually from a monthly average of 3.75 cents in January to 7.75 
cents in December, the average for the year being 5.24 cents. The 
average price of new aluminum clippings was 7.94 cents in 1946, an 
increase of 2.11 cents over the 1945 risk of 5.83 cents. The 
prices for secondary ingot also increased, that for high-grade secondary 
ingot rising from 13.75 cents in January to 16.46 cents (higher than 
the quotation for primary aluminum) in December, the average for 
the year being 14.59 cents. The price for this grade of ingot during 
most of 1945 was 12.50 cents, the ceiling price. . 

The price limits set by Surplus Property Administration Regulation 
12, below which aluminum scrap in contractor inventories could not 


3 Btrd G. W., Reclamation of Aircraft Aluminum: Metal Progress, vol. 50, No. 6, December 1946, 
Dp. 1232-1 
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be sold but would be stored in Government depots, remained in effect 
with one change; the minimum price for class D scrap—solids mixed 
with foreign materials—was reduced from 4 cents to 2.5 cents a pound 
on March 28 by the War Assets Administration. On April 2 the 
WAA issued Revised Order 1 to SPA Regulation 12, which provided 
that all agencies file a report to the WAA on all sales of 250,000 pounds 
or more of aluminum in any form. A report also had to be made of 
any retention of such a quantity, or any sale of such quantity by a 
contractor out of contractor inventory. 


SECONDARY MAGNESIUM 


During 1946 only 5,117 short tons of secondary magnesium (includ- 
ing alloying ingredients) were recovered from scrap eier a 
decline of 45 percent from the 9,247 tons reclaimed in 1945. The 
value of this secondary magnesium was $2,097,970 compared with 
$3,791,270 for that recovered in 1945, value being computed at 20.50 
cents & pound in both years. 

Recovery of magnesium from old scrap constituted 24 percent of 
the total, compared with only 9 percent in 1945. Although the 
tonnage reclaimed from old magnesium-base scrap was a little less 
than in the Poe year, recovery from old aluminum-base scrap 
increased considerably, and that from new magnesium-base scrap 
experienced a sha ecline. In this respect, consumption of mag- 
nesium scrap reached normal distribution during the year, as the 
quantity of turnings and borings used amounted to only 24 percent 
of the total compared with 65 percent in 1945 and 89 percent in 1944. 
These figures graphically illustrate the difference in the generation 
of scrap in wartime and peacetime production. 

As the market for secondary magnesium ingot was practically non- 
existent and the supply of scrap was small during the year, secondary 
smelters prose only 2,063 tons of secondary magnesium-alloy ingot, 
compared with 7,835 tons in 1945 and 14,419 tons in 1944. However, 
these smelters reported that production of the 2,063 tons of secondary 
got required blending only 3 tons of primary magnesium and 1 ton of 
alloying ingredients, in addition to the purchased scrap used, compared 
with 414 tons of primary magnesium and 168 tons of alloying ingredi- 
ents used in 1945. 


Secondary magnesium recovered in the United States, 1945-46, in short tons 


Secondary magnesium recovered Recoverable magnesium-alloy content of scrap 
Form of recovery 1045 1946 Kind of scrap processed 
Magnesium-alloy ingot! New : M - A 
(gross weight). Th * ERN 7, 350 2, 506 8 
Magnesium- alloy castings 
eigh EE 496 1, 14 
M um-alloy shapes...... 864 136 || Old scrap 
In alumin vt RAMONA 274 1, 218 Magneslum-base......... 
In zinc alloys................. Aluminum-base.......... 
In other alloys....... ........ 10 2 
cal and incendiary uses. 241 106 
9, 247 5,117 


1 Figures include secondary magnesium incorporated in primary magnesium ingot. 
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Recovery of secondary magnesium in magnesium-alloy castings was 
greatly increased, totaling 1,145 short tons in 1946 compared with 496 
tons in 1945. In view of the decline in secondary alloy ingot produc- 
tion, the increased consumption of purchased scrap in foundries is 
significant, as many magnesium foundries have reported in the past 
that they were unable to use their own home scrap, such as gates and 
risers, because of contamination of foundry sand by magnesium oxide 
and the resulting surface defects on castings. 

In addition to the tonnage of magnesium recovered from the melti 
of aluminum-base scrap (principally wrecked aircraft), an increase 
quang of magnesium was recovered in aluminum alloys because of 

e use of magnesium scrap directly for this purpose. A large part of 
this tonnage was reported by the primary aluminum producers, who 

nd magnesium scrap a suitable means for introducing magnesium 
into aluminum alloys. Recovery of secondary magnesium in chemical 
and incendiary uses declined from 241 tons in 1945 to 106 in 1946. 
Chemical applications included use in fluxing compounds, in the Gri- 
gnard reaction, and in the production of magnesium nitrate and 
chloride; and the incendiary uses, which accounted for large tonn 
of borings during the war, were in flares and incendiary bombs. 
Owing to the decreased generation of magnesium turnings and borings, 
storage of this material did not present the same problem as in the past, 
when large quantities were disposed of by burning to avoid the fire 
hazard incident to storage. 


Stocks and consumption of magnesium scrap in the United States in 1946, gross 
weight, in short tons 


On hand— 


Consump- 
Bcrap item —.. ! — — tion during 

Dec. 31, 1945 Dec. 31, 1946 1949 
Chf ʃ 1]n]]nn eh eee 1, 424 3, 350 2, 601 
Solid wrought sera sz 625 1, 598 1, 261 
Borings, grindings, drosses, 6tC.......-00 ll lll... 227 292 1, 233 


Dealer buying prices for magnesium scrap were not normally 
listed in the trade journals in 1946, probably because the greater part 
of the available tonnage was derived from contract terminations and 
Government sources. A reliable authority, however, quoted the 
average buying price at 7 cents a pound for segregated solid scrap 
and 4.50 to 5 cents a pound for unsegregated solids. The price of 
class A remelt magnesium ingot was quoted at 15.75 to 16.25 cents 
a pound (carload lots) until October 23, after which it rose slowly—the 
quotation being 18 to 18.50 cents at the end of the year. 

The magnesium industry made considerable progress during the 
year in the application of this versatile light metal to production of 
consumer goods. The weight factor is an important consideration 
governing its future use in the transportation industry and in many 
uses where light weight saves labor and transportation costs, such as 
household appliances, office equipment, furniture, toys, farm equip- 
ment, etc. The aircraft industry will, of course, continuegto be a 
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most important consumer. As the normal life of such goods is con- 
siderably longer than that of most articles made of magnesium in 
recent years, 16 seems certain that the quantity of magnesium scrap 
returning to smelters and foundries for reuse in the next few years 
will consist principally of production scrap, and some time will elapse 
before old magnesium scrap becomes an appreciable factor in non- 
ferrous dealer transactions. | 


SECONDARY COPPER AND BRASS 


The recovery of secondary copper from scrap totaled 803,546 short 
tons valued at $231,421,248 in 1946, & decline of 20 percent from the 
1,006,516 tons valued at $237,537,776 recovered in 1945. Value was 
computed at 11.8 cents & pound in 1945 and 14.4 cents & pound in 
1946, the average prices of deliveries of refined copper at New York 
in the 2 years, exclusive of bonus payments under the Premium - 
Price Plan. 

Recovery of copper from old scrap fell from 497,095 tons (corrected 
figure) in 1945 to 406,453 tons in 1946. However, recovery from old 
scrap &mounted to approximately 51 percent of the total in 1946 
compared with 49 percent in the preceding year. Recovery of copper 
from new scrap declined from 509,421 tons (corrected figure) in 1945 
to 397,093 tons in 1946, as the source of this material was affected by 
such factors as labor trouble in the brass mills and loss of production 
caused by readjustment of industry to peacetime manufacturing 
procedures. Although recovery from new scrap represents, to a 
certain extent, the recycling of metal already consigned to the pool 
of metal in use, reclamation of metal from old scrap is regarded as a 
definite addition to the pool and may be combined with the data for 
net imports and domestic mine production in any given year to com- 
pute the total addition to the Nation’s supply of that particular metal. 


Secondary copper recovered in the United States, 1945-46, in short tons 


Secondary copper recovered Recoverable copper content of scrap 


As unalloyed copper: 
At primary plants 8 
At other plants 


In brass and bronze du 
In alloy iron and steel 
In aluminum alloys........... 
In other alloys................ 
In chemical compounds ...... 


1 Corrected figure. 


During 1946, 111,613 tons of refined copper (electrolytic grade) 
were produced from scrap, a gain of more than 13 percent over the 
98,338 tons produced from this source in 1945. In view of the strong 
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demand for all types of copper and copper-base scrap during the year, 
this increase may be interpreted to mean that the lower-grade items of 
copper scrap, which are normally used by the refineries, were being 
marketed freely, whereas the more desirable grades, which are usually 
consumed by other industries, were being withheld from the market 
in anticipation of possible price increases. Total recovery of unal- 
loyed copper from scrap increased 21 percent—from 112,856 tons in 
1945 to 136,909 in 1946. 

The commercial production of brass and bronze ingot declined for 
the second straight vear, totaling 346,241 short tons (gross weight) 
in 1946 compared with 378,454 tons in 1945 and 518,261 in 1944. The 
346,241 tons of ingot produced contained 282,981 tons of copper, of 
which 17,029 tons were refined copper and the rest was recovered 
directly from scrap. Shipments of ingot during the year totaled 
353,457 tons, as inventories at producers’ plants declined from 23,259 
tons (revised figure) at the beginning of the year to 16,043 tons on 
December 31. Reports were tabulated covering 72 plants classified 
as brass and bronze-ingot producers in 1946. From their scrap melts 
4 brass-ingot makers produced 4,241 tons of brass-mill billets and 
cakes, which were later rolled into finished products at brass mills. 


Analysis and production of secondary copper and copper-alloy products in the 
| United States, 1945—46 


Gross weight 
duced (short tons) 


Approximate analysis (percent) 


Item produced from scrap 
Cu | 8n | Pb | Zn | Ni 1046 

Refined copper (electrolytic grade) . ............... 100 O A 98, 111,613 
Casting copper G A A A WE, Eee 4, 839 
Copper sheet, rod, tubing, eta 77! esas el sane sect 17, 171 
Copper EE UE, A lasses] OS D 2, 2, 982 

Copper cast ingssssss LL Ll lll lll. 98 |. A [esee enm A 
Total unalloyed copper products. ...........|.....].....]..... „F 136. 900 

Brass and bronze ingots: 

Tin- apen, cias 88 | 104 ANER, E 20, 290 
Leaded-tin bronze............................- 88 6115]|45].... |. 21, 703 
Leaded red bras e ee 85 b 5 Y DEE EE 145, 999 
Leaded semired brass. ............. 3 81 3 7 N 54, 788 
High- leaded -t in bronze 80 10 1O |.....|...-.]----- 28. 651 
))) ³VA0¼]Ä eesti ees tuee 84 6 8 3 10, 393 
Dos . ð v ͤ . EE 75 5] O. 100 A EE GER 6, 674 
Leaded yellow brass 66 1 3 | 30|.....|..-. 24, 209 
Manganese bronze 223323 y y ee 9, 802 
Aluminum bronze............................. Jö s eas 2, 328 
Nickel Steeg oic eoa costas 58 2 7| 18 14 |..... 4, 923 

11 v IN TE 65 4 3 5] 21 
LOW TEE 3 202 2, 304 
Silicon bronze. qq 02 DE tex S 060 2, 719 
Conductor bron rx «4 94 2 2 . 438 867 
Hardeners and special alloys................... FF); REUS RE. NS IR 10, 591 
Total copper-alloy in gots. F ; 346, 241 
Brass mill billets made by ingot maker ee 16, 653 4, 241 
Brass and bronze sheet, rod, tubing, eta ; 1 389, 587 
Brass and rens. A ti a 3 129, 102 
Bras POW OR. .— Eeer 803 
Copper in chemical products (oontentꝛyꝛʒ:; niU PU lj ; 19, 192 


1 Gross weight of secondary brass and bronze in commercial shapes. Includes 398,822 tons of copper, 937 
tons of nickel, 4,938 tons of lead, 837 tons of tin, 170,099 tons of zinc, and 482 tons of aluminum in 1945; and 
266,859 tons of copper, 1,749 tons of nickel, 3,786 tons of lead, 381 tons of tin, 116,743 tons of zinc, and 69 
tons of aluminum in 1946. 

3 Gross weight of secondary metalin brass and bronze castings. Includes 112,768 tons of copper, 158 tons 
of nickel, 12,917 tons of lead, 8,138 tons of tin, 8,517 tons of zinc, and 34 tons of aluminum in 1945; and 99,959 
tons ei copper, 112 tons of nickel, 15,415 tons of lead, 6,459 tons of tin, 7,022 tons of zinc, and 135 tons of alumi- 
num in 1 


1076 MINERALS YEARBOOK, 1946 


An itemization of the tonnage of each type of billets made cannot be 
published, because individual company operations would be revealed. 

Production by brass mills from copper and copper-base scrap de- 
clined 30 percent from the 1945 level. The tonnage recovered from 
scrap in brass and bronze sheet, rod, and tubing dropped from 576,115 
tons in 1945 to 389,587 in 1946, although their recovery in the same 
products made of unalloyed copper increased from 8,037;tons int1945 
to 17,171 in the following year. Brass mills were not required to report 
their production to the Civilian Production Administration during the 
first 3 months of the year, when strikes in the copper refineries and brass 
mills were at a peak, Although exact analysis of the productionfsta- 
tistics is difficult for that reason, it is evident that that portion of the 
total production represented by recovery of metal from scrap was 
slightly lower in 1946 than during the preceding year. However, 
reports filed with the Bureau of Mines indicated that, during that 
part of the first quarter when operations were possible, brass mills 
operated on a larger percentage of scrap than during the succeedin 
9 months because of the shortage of refined copper. Toward the en 
of the year production by these mills was on a firm basis, that for 
October being the highest of any peacetime month in the history of 
the industry. 

Recovery of secondary brass and bronze in castings by brass and 
bronze foundries declined more than 9 percent, from 142,532 tons in 
1945 to 129,102 tons in 1946. As in the past, a considerable portion 
of this tonnage consisted of bronze railroad bearings remelted in rail- 
road foundries and in plants of bearing companies on a toll basis. 


Consumption of purchased copper scrap in the United States in'1946, gross weight, 
in short tons 


No. 1 wire and heavy...................... 33 Ya 
No. 2 wire, mixed heavy, and light. WS 
Composition or red brasg S58 
Railroad-car bocre s 21 
Yellow bras... cotorra dos , 363 

Age ess 3 91 
Auto radiators (unsweated). ...............].-...... 776 
Electrotype shell .: 715 


E UUU———œ e e 22 — 2 


—— e —— ege ũ ” e oe e oe gr e e ee e 


8282 


P 
d 


223, 855 |385, 511 |330, 893 | 70, 527 | 31,333 |127, 021 


The total consumption of purchased copper and brass scrap in 1946 
was 1,169,140 short tons, gross weight, a decline of approximately 
21 percent from the 1,470,737 tons used in 1945. Brass-ingot makers 
and refiners decreased their consumption 15 percent to 609,366 tons, 
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and the use of scrap by brass mills declined 33 percent to 401,420 
tons. Both decreases were due mainly to the extreme shortage of 
the more desirable grades of scrap. The quantity of cartridge cases 
reported consumed during the year was 63,941 tons. Howe ver, 
an additional tonnage of new deprimed cartridge cases amounting to 
about half this weight was absorbed by the indust during the year 
and was probably reported under other scrap classifications. 

During all that portion of the year before November 10 the Office 
of Price Administration strove desperately to maintain ceiling prices 
unchanged on such items as primary copper, copper and copper- 
base scrap, brass- and wire-mill products, and brass ingot despite 
5 pressure from industry. Lack of sympathy with OPA 
policy on the part of industry fostered a shortage of available scrap, 
since dealers and other holders of the material were loath to sell with 
possible price increases in view. The artificial conditions ereated 
are evidenced by the fact that shipments of copper-base scrap to 
consumers by scrap-metal dealers rose rapidly after the removal of 
price controls and in January 1947 reached a record of 68,094 tons, 
about 35 percent higher than any monthly shipments reported in 
the previous 5-year period. During the summer of 1946, the shortage 
of copper was so acute that instances were reported wherein advantage 
was taken of loopholes in the price regulations to procure refined 
copper from scrap at whatever price was necessary. 

A number of efforts were made by CPA and WAA to market 
Government-owned copper and brass scrap in such & way as to 
alleviate civilian shortages and still to fulfill the provisions of the 
stock-pile act. Order 3 to SPA Regulation 17, effective March 11, 
authorized sales of Army and Navy copper scrap direct to the trade 
instead of diverting the surplus to the strategic stock pile, but re- 
stricted inventories on all types of copper products to a 45-day 
supply. It later developed that the quantity of material available 
fell considerably short of expectations, and the demand for the material 
was greater than the supply. Consequently, on June 4, Order 3 was 
revoked upon request of CPA, and Direction 19 to Priorities Regu- 
lation 13 was issued by CPA to take its place. Direction 19 placed 
restrictions on sales of scrap and surplus brass- and wire-mill products, 
limiting sales of these materials by the WAA to persons who certified 
their needs to CPA. This automatically channeled copper and copper- 
base alloy scrap to smelters and reprocessors, except where persons 
buying for resale certified that they would promptly reoffer the ma- 
terial acquired. On September 24, the CPA issued Direction 22 
to PR 13, which provided for the allocation of ecrap from Army, 
Navy, and Maritime Commission sources by CPA, instead of having 
the material declared surplus to the WAA and distributed by that 
agency under CPA direction. This direction covered all lots of copper 
or copper-base alloy scrap that exceeded 10,000 pounds in weight. 
Direction 22 was amended on December 3 to cover only such items as 
cartridge-brass ingot and slab, fired-cartridge cases, and gilding-metal 
mill forms or remelt ingot. At the same time, CPA revoked Direction 
19 to PR 13. An additional order was Direction 11 to PR 32, issued 
by CPA on October 29, which placed certain restrictions on receipts 
al copper and copper-base-alloy scrap by dealers and brokers. | 
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Ceiling prices on brass and bronze ingot, which were controlled 
under Maximum Price Regulation 202, were advanced in amounts up 
to 2.50 cents a pound by Amendment 5 to that regulation on June 3 
and an additional 0.25 cent a pound by Amendment 6 on August 27. 
After removal of price controls on November 10, the brass-ingot 
industry established prices on the principal grades of ingot, which held 
until the end of the year, as follows: 85-5-5-5, 20.50 cents a pound; 
80-10-10, 23.50 cents; yellow brass, 16.25 cents; and 88-10-2, 24.75 
cents. Maximum Price Regulation 20, which controlled the prices 
of all copper and copper-base scrap other than brass-mill scrap, was 
also amended on June 3, allowing increases up to 1.75 cents a pound. 
A further amendment on July 26 provided for variations in the copper 
content of soft red-brass borings. June 3 was likewise marked by 
the issuance of advanced prices on brass-mill scrap, by Amendment 
10 to Revised Price Schedule 12. On September 20, the OPA an- 
nounced that no increase in the ceiling prices of copper scrap, copper- 
base alloy scrap, or brass-mill scrap was planned in the foreseeable 
future, hoping to aid the flow of these materials toward consumers’ 

lants. After November 10 prices jumped but were finally stabilized 
5 the establishment of buying prices by ingot makers, brass mills, 
and refiners. 


Consumers’ stocks of purchased copper-base scrap in the United States at end of 
year, 1945-46, gross weight in short tons 


On hand— 
Scrap item „„ 
Dec. 31, 1945! | Dec. 31, 1946 
Unalloyed copper. EE 16, 145 23, 034 
rh ates e 57, 104 62, 622 
Low-grade scrap and residues 37, 913 38, 813 
111, 162 


1 Revised figures. 


Inventories of copper and brass scrap at consumers’ plants increased 
12 porcus from 111,162 short tons (revised figure) at the beginning 
of the year to 124,469 tons on December 31, 1946. 

Shipments of copper and brass scrap by dealers to consumers dur- 
ing the year totaled 506,494 tons, an increase of 3 percent over the 
490,789 tons shipped during the preceding year. There was a notice- 
able decline in shipments during May, when an early increase in price 
ceilings was expected, which materialized on June 3. After that date 
a flurry of sales during June caused shipments in that month to reach 
the year's highest point. Shipments were normal from July until 
December, when the removal of price controls caused dealers to begin 
reducing inventories again. Stocks held by dealers at the end of the 
year totaled 63,053 tons, compared with 70,604 tons on hand at the 
315 of 1945 and 79, 149 tons (the largest inventory on record) on May 

1, 1946. ; E 

Dealers’ buying prices for No. 1 copper scrap at New York averaged 
10.69 cents a pound. The year opened with the price for this material 
at 9.12 cents, with slight advances in May, June, and July.and in- 
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creases in November and December carrying the price to 15.75 cents 
at the end of the year. The average price for No. 1 composition 
scrap for 1946 was 10.11 cents a pound or 1.28 cents higher than the 
average for 1945. 


Brass and copper scrap imported into and exported from the United States, 1945-46, 
in short tons 


SECONDARY NICKEL 


The recovery of secondary nickel from nonferrous scrap in 1946 
totaled 8,248 short tons, valued at $5,801,643, an increase of 27 percent 
over the 6,483 tons valued at $4,538,100 in 1945. The total value was 
calculated at 35.17 cents a pound in 1946 and 35.0 cents in 1945, the 
average spot-delivery price for electrolytic nickel in the 2 years. "The 
increase in the recovery of secondary nickel was due to two factors — 
accelerated use of nickel-silver scrap (principally by brass mills) and a 
sharp increase in the quantity of metallic scrap and residues used in 
production of nickel chemicals. 


Secondary nickel (nonferrous) recovered in the United States, 1945-46, in short 
tons 


Secondary nickel recovered Recoverable nickel content of scrap 


Form of recovery Kind of scrap processed 1946 

As metal...................... || New scrap: 

[n nickel-base alloys. s Nickel-base.............. , 3, 190 

In copper-base alloys... ......| 2,120} 3, 69 | Cotperbase 1, 727 

n aluminum-base alloys. ....| I, 3644 916] Aluminum- base 666 

In lead - ./ ate E 

In cast iron and steel . 

[n chemical compounds 5, 583 

8, 248 || Old scrap: 

Nickel-base. ............... 1,911 
Copper-base ............... 496 
Aluminum-base............ 250 
Lead- bas 8 


! Includes only nonferrous nickel scrap added to cast iron and steel. 


Secondary nickel recovered as metal increased from 31 tons in 1945 
to 299 tons in 1946, and the production of secondary monel-metal pig, 
shot, and castings also showed a substantial gain—from 450 tons in 
1945 to 1,191 tons in 1946. Output of copper-nickel pig and shot 
declined from 670 tons averaging 51 percent nickel in 1945 to 350 7 
also averaging 51 percent nickel, in 1946. The year 1945 had marke 
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a definite change in the use of nickel-base scrap, in that a larger quan- 
tity of nickel in monel scrap than ever before was used by steel plants 
and foundries for alloying purposes in cast iron and steel products, and 
5 insignificant tonnages of nickel- base scrap were consumed 
in the production of nickel as metal or in nickel-base alloys. This 
swing partly reversed itself in 1946, as use of nickel scrap in nickel 
ingot and nickel-base alloys swung back to the 1944 level; but re- 
covery of nickel in cast iron and steel in 1946, 1,225 tons, was still 
considerably higher than the level of the years before 1945. Con- 
symption of all types of nickel le gained over that in the previous 
year, the most important factors being the increased use of nickel- 
silver scrap in brass mills and of low-grade "api residues by chemical 
plants. Stocks of nickel scrap in scrap-metal-dealers’ yards declined 
from 2,114 tons on December 31, 1945, to 1,744 tons on December 31, 
1946. However, inventories of nickel scrap at consumers’ plants rose 
from 4,350 tons to 5,191 in the same period. 


Consumption of purchased nickel scrap in the United States in 1946, gross weight, 
in short tons 


Remelters, smelters, Manufacturers and | 
and refiners foundries 


Scrap item TOM vids p 
New scrap | Old scrap | New scrap | Old scrap 

ls AAA 8 177 43 1, 209 190 1, 619 
Mone] metal!kl... 312 2, 009 1,616 4, 227 
Nickel sage: cio rasca 704 2, 593 9, 639 854 13, 790 
Miscellaneous nickel alloys................ JJ; RINT eet 1 25 
Nickel residues. ........................... AA 1, 543 991 3, 531 
2, 214 4, 645 14, 007 2, 326 23, 192 


Although general regulation of nickel was in effect during the year 
under the provisions of General Preference Order M-21, which con- 
trolled the production of alloy steel and alloying materials used in 
steel Beh inca this control was only nominal, and the metal was 
actually free of restrictions. , 

Dealers’ buying prices for nickel scrap in New York, which were 
quoted at 18.50 cents a pound for nickel sheet and clips and 12.50 
cents a pound for monel clips throughout 1945, remained at that level 
until the latter pu of November 1946, when they were raised to 20.50 
cents for nickel sheet and clips and 15 cents for monel clips. "These 
increases in nickel-scrap prices followed the price increase of 3.50 cents 
& pound for electrolytic nickel that had been announced by the 
International Nickel Co. in mid-November. 

No imports of nickel-bearing scrap were reported in 1945 or 1946, 
but exports in 1946 totaled 5,597 short tons, & substantial increase 
over the 2,287 short tons exported in 1945. 
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Consumers’ stocks of purchased nonferrous nickel scrap ! in the United States at 
end of year, 1945-46, gross weight in short tons 


On band— 
Scrap item ——— A AAA A 
Dec. 31, 1945 | Dec. 31, 1946 
aalen ane ee die 937 225 
Nonferrous nickel alloys. 2.22 e eee eee eee 2. 375 3, U55 


NickelresidU08S-..... soe ce Gaon coe ec 1, 038 1. 911 
4, 350 5, 191 


1 Includes nickel-silver scrap. 


SECONDARY LEAD 


Operations in the secondary lead industry during 1946 reached a 
level second only to the record year 1941, 392,787 short tons of lead 
v&lued at $65,988,216 being recovered from scrap, compared with 
363,039 tons valued &t $46,468,992 recovered in 1945. Values were 
computed at 8.4 cents & pound in 1946 and 6.4 cents & pound in 1945, 
the average selling prices of all grades of primary lead exclusive of 
premium price payments in the 2 years. Secondary recovery thus 
exceeded the production of refined primary lead from domestic ores 
and base bullion for the second year in succession and the domestic 
mine production of lead for the first time, and did much to alleviate the 
TURN caused by low domestic production and imports of primary 
ead. 


Secondary lead recovered in the United States, 1945-46, in short tons 


Secondary lead recovered Recoverable lead content of scrap 


HN E 


Form of recovery Kind of scrap processed 1945 1946 
As metal: New scrap: 
At primary plants Lead- base 44, 793 40, 625 
At other plants Copper-base. ............ 1 8, 397 7, 019 


In antimonial lead !........... Old scrap: . 
In other lead alloys. .......... Battery-lead plates 186, 241 215, 657 
In copper-base alloys.......... All other lead-base....... 107, 351 111, 7&7 
In tin-buse alloys........--.-- Copper-base.............. 2 16, 218 17, 074 

Tin- base 39 25 


301, 916 319, 083 are AA 
= E 2 309, 849 344, 543 
363, 039 392, 787 == a | ===_— 
363, 039 392, 787 


1 Includes 42,366 tons of lead recovered in antimonial lead from secondary sources at primary plants in 1945 
and 33,850 tons in 1946. 
3 Corrected figure. 


193065—48— —069 


1082 MINERALS YEARBOOK, 1946 


Production of soft lead from scrap increased from 70,951 tons in 
1945 to 76,150 tons in 1946, but the secondary lead content of anti- 
monial lead produced showed a slight decline, from 194,079 tons in 
1945 to 193,684 tons in the succeeding year. Secondary lead recovered 
in solder, which had declined to only 19,964 tons in 1945, increased 
25 percent to 24,918 tons in 1946, whereas the secondary lead content 
of type metals produced showed a substantial increase for the second 
successive year —36,725 tons in 1946 compared with 28,525 tons in 
1945 and 23,870 tons in 1944. Although total production of the 
secondary lead industry increased only slightly during the year, data 
furnished by responding companies revealed that the primary metal 
content of secondary lead products declined approximately 16 per- 
cent, so production from scrap increased substantially. 


Shipments ! of secondary lead, tin, and lead- and tin-alloy products in the United 
States in 1946, gross weight, in short tons 


Secondary metal content 


Gross 
weight of 
product ? 

Refined pig lee 65, 932 

Remelt lead........................- Gëtter 9, 470 

Lead foll EE 748 

76, 150 

Refined pig tin. 2, 803 

Romelt A ei sigia 241 
TIn ⁰ h.. IS N % u SEENEN VEER 

3, 044 

Lead and tin alloys: 

Antimonial lead. .............................. 219, 626 

Common babbitt.............................- 41, 253 

Genuine babbitt ee. 8, 642 

Other tin babbitts.................. LL. LL... 1, 467 

Solder: leegent 67, 027 

Type mèêtals ee eebe geet RE TEE 48, 103 

iscellaneous lead-tin alloys... ............... 8, 

389, 343 

Composition foil. Se 986 

Tin content of chemical products. ................- 404 


! Most of the figures herein represent shipments rather than production of the items involved. However. 
it has been necessary to record actual production figures in some instances where the information is secured 


from reports on that basis. . 
! Difference between gross weight of product and secondary metal content represents added primary 


metals or impurity content. 


Of the total secondary lead recovered, 368,094 short tons were re- 
claimed from lead- and tin-base scrap; the remaining 24,693 tons were 
contained in secondary brass and bronze and reclaimed by remelting 
copper-base scrap. A total of 5,408 tons of lead in lead-base scrap was 
added to brass and bronze to bring the total recovery of secondary 
lead in this type of product to 30,101 tons. | 


SECONDARY METALS—NONFERROUS 1083 


Consumption of purchased lead scrap in the United States in 1946, gross weight 
in short tons 


Remelters, smelters, Manufacturers and 
and refiners foundries Total. 
Scrap item 7159 f 
New scrap | Old scrap | New scrap | Old scrap 
lh eee ⁰³ 5mm OE 43, 132 68 817 44.017 
h EE 19, 855 64 1, 220 21, 139 
% / A 13, 99 27 14, 022 
Battery-lead plates 328. 5944424 20 323, 614 
Mixed common babbitt | lLulull.... 6, 34 164 12, 639 19, 152 
Solder and tinny lead.................... eee 6, 688 1, 847 119 8, 654 
Type MCC EE 8 18, 962 |............ 142 19, 104 
Dross and residues 59, 129 |...........- 1 59, 131 
59. 129 432, 575 2, 145 14, 984 508, 833 


The gross weight of lead-base scrap consumed during 1946 amounted 
to 508,833 short tons, the highest tonnage ever reported used and an 
increase of 8 percent over the 472,495 tons consumed in 1945. The 
use of battery-lead plates rose 44,143 tons, of cable-lead scrap 4,681 
tons, of type-metal scrap 3,916 tons, and of mixed common-babbitt 
scrap 924 tons; however, consumption of drosses and residues de- 
clined 13,231 tons, of soft-lead scrap 2,541 tons, of solder and tinny- 
lead scrap 1,235 tons, and of hard-lead scrap 319 tons. Consump- 
tion of all lead-base scrap items showed a slow decline during the 
first half of the year under the influence of price restrictions in a 
rising market, increased substantially during July—the month in 
which there were no price controls because of lack of legislation— 
rose again slightly in October and then reached a peak for the year 
in December after price controls were removed. 

Labor difficulties in the first 6 months of the year, both in this 
country and in Mexico, cut severely into the primary lead supply and 
threw more responsibility on secondary producers. It was apparent 
as early as the first quarter of 1946 that secondary smelters were 
meeting the emergency as best they could, for recovery from scrap 
in each quarter exceeded comparable figures for 1944 and 1945. 
However, there was a constant drain on stock piles of lead held by the 
Office of Metals Reserve, these inventories being reduced from about 
68,000 tons on January 1 to 37,000 tons at the end of the year. A 
shortage of solder caused the War Assets Administration to issue 
instructions in September offering for sale immediately its entire 
stock of this alloy, to bolster the industrial supply. 

Percentage metals circulated in pig form among remelters and 
smelters in 1946 totaled 59,541 short tons, consisting of 33,297 tons 
of antimonial lead, 10,563 tons of soft lead, 8,131 tons of lead babbitt, 
3,672 tons of solder, 3,401 tons of type metal, 397 tons of tin babbitt, 
72 tons of cable lead, 5 tons of remelt tin, and 3 tons of pewter. 

Reflecting the removal of price controls late in the year, con- 
sumers’ inventories of lead scrap rose from 79,974 tons on December 
31, 1945, to 94,929 tons at the end of 1946. This increase was evident 
in all types of lead scrap—unalloyed lead scrap, lead-base alloy scrap, 
and drosses and residues. During the same period, stocks of secondary 
pig, bar, and ingot metals at these plants decreased from 28,982 
short tons to 27,782 tons. 
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Consumers’ stocks of purchased lead-base scrap in the United States at end of 
year, 1945-46, gross weight in short tons 


On hand— 
Scrap item „ 
Dec. 31, 1045 Dec. 31, 1946 
Fh a la 3, 62 
Lead-base alloy... ß ß ad 49, 162 57,679 
Drosses and residuesssssõꝛõaõanununununnn.-œnndfç³ pf⸗ LLL LL eee eee ree ree 27,188 33, 207 


There was considerable agitation early in the year for the OPA to 
readjust the price of lead above the 6.50-cent level of the war years, 
but 1t was not until June 3 that the primary lead price was raised to 
8.25 cents and secondary and scrap lead adjusted accordingly. At 
the same time, battery-lead scrap prices were raised to reflect higher 
processing costs. When OPA controls were allowed to lapse on 
June 30, primary lead was promptly raised to 9.50 cents & pound by 
leading producers, causing a fluctuating market in lead scrap. When 
price controls were reestablished on July 26, some adjustment was 
expected by the industry for lead bought on the free market at a 
higher price, but late in August OPA made it clear that no increase 
in the ceiling price was contemplated and that any hoarding would 
call for compliance action. The lifting of price controls on November 
10 brought an immediate price increase to 10.50 cents & pound, and 
before the end of the year lead was selling for 12.55 cents & pound, 
the highest price on record. With each price rise for primary metal, 
scrap and secondary lead were adjusted accordingly. 

Dealers' buying prices for heavy-lead scrap opened the year at 
5.37 cents & pound, which had been the monthly average quotation 
at New York since August 1942. Price changes for this type of scrap 
were frequent during the year, the average for December being 10.52 
cents a pound and the yearly average 6.83 cents. Dealers’ buying 
prices for battery-lead plates averaged 3.846 cents a pound for the 
year, being quoted at 3 cents until the first of June, 3.75 cents during 
June, 4.75 cents during most of July, and 4 cents from the end of 
July until November 12, rising to 6.25 cents at the end of the year. 

General Preference Order M-38, which had controlled purchases 
and use of lead since 1942, was revoked December 27, 1946. How- 
ever, inventories remained subject to control of the CPA under the 
provisions of Priority Regulation 32, consumers being allowed only 
a 30-day supply. Direction 5 to PR 32, which controlled dealer 
inventories of lead- and tin-base scrap, was continued throughout 
1946. Lead was considered one of the metals in critical supply 
postion during the year, but CPA allocated only the metal imported 

y the Office of Metals Reserve—the domestic market being held 
under surveillance, but operating without Government supervision. 

Scrap-metal dealers’ inventories of lead-base scrap, which were 
36,734 tons on December 31, 1945, reached a peak of 41,691 tons on 
May 31, but declined from that point to a low mark of 29,871 tons on 
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December 31, 1946. Shipments of lead scrap from dealers to con- 
sumers totaled 333,190 tons during 1946, compared with 304,825 tons 
in the preceding year. By the end of 1946, selling of lead and tin 
scrap by dealers was at a peak, shipments during January 1947 
ss EE the highest point in the 5-year history of the dealer survey. 
Imports of lead scrap from other countries declined from 2,844 tons 
(lead content) in 1945 to 2,481 tons (lead content) in 1946. 


SECONDARY TIN 


Recovery of secondary tin from scrap totaled 27,671 short tons 
valued at $30,205,663 in 1946, a decline of 21 percent from the 35,133 
tons valued at $36,538,320 in 1945. The value was computed at an 
average price of 54.58 cents a pound in 1946 and at 52 cents a pound 
in 1945. 

Detinning plants produced 2,772 short tons of pig tin from old tin 
cans and new tin-plate clippings and 7 tons from tin-base scrap, 
whereas 159 tons as metal were recovered at plants of secondary 
smelters—recovery of unalloyed tin from scrap totaling 2,938 tons or 
21 percent less than in 1945. Recovery of tin in lead-base alloys 
gained slightly over the 1945 figure, but recovery in solder, in tin 
babbitt, in chemical compounds, and in brass and bronze all declined. 
Shipments of secondary tin and lead-tin alloys are presented in a 
table in the Lead section of this chapter. 


Secondary tin recovered in the United States, 1945-46, in short tons 


Secondary tin recovered Recoverable tin content of scrap 
Form of recovery 1945 1946 Kind of scrap processed 1945 1946 

As metal: New scrap: 
At detinning plants 3, 527 2, 779 Tin plate 2,911 2, 884 
At other plants........... 190 159 Tin- base 1. 772 1. 580 
— — Lead-base- ooo... 2, 280 
3,717 2, 938 Cottwt-base 5, 113 3, 375 
SOlder. ook deeg Gre 7, 740 4,975 11, 156 10, 119 
In tin bebbitt 1, 592 981 = = 

In chemical compounds....... 465 404 || Old scrap: 

In lead-base alloys............ 3, 990 4, 146 Tin CONS s 1, 070 260 
In brass and bronze........... 17, 629 14, 227 'lTin-base................. 4, 392 3, 101 
— Lead-base 5,1 4, 239 
31, 416 24, 733 Copper-base.............. 13, 359 9, 952 
35, 133 27, 671 23, 977 17, 552 


The effect of the growing scarcity of tin in the United States was 
reflected in the consumption of the various items of tin-base scrap. 
Although consumption of block-tin pipe and tin residues increased 
slightly, the use of tin dross, pewter scrap, and high-tin babbitt ex- 
perienced substantial declines. The program of the National Lead 
Co. for recovering tin from excess type metal yielded 24 tons of tin 
in 1946 compared with 11 tons in 1945. This tin was recovered as a 
tin-bearing chemical residue and later reduced to pig tin at one of the 
detinning plants. 
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Consumption of purchased tin scrap in the United States in 1946, gross weight, 
in short tons 


Remelters, smelters, Manufacturers and 


and refiners foundries Total 

Scrap item 2 ele, BEE 

used 

New scrap | Old scrap | New scrap | Old scrap 

Block-tin pipe, scrap, and foil. ..............]............ 761 1 84 846 
Tin scruff and drosg -0000M AA T 2, 519 
III EE ^ ——X4. ð . ] ] . 8 64 
High-tin babbitt. 22 fee 2,015 |.....------- 27 2, 642 
Residues. ......................... eee eee ee y E AAA GE dE 151 
2, 670 3, 440 1 111 6, 222 


Use and quota controls on tin, as administered under General 
Preference Order M-43, were continued throughout the year and into 
1947. Import purchase of tin by the Government exclusively was 
also continued. As the decline in receipts of tin-base scrap at second- 
ary smelters’ plants revealed a progressive scarcity of this metal, 
Order M-43 was again amended on July 5, placing secondary tin 
under allocation for the first time—secondary tin being defined as 
any tin-bearing scrap or residue containing less than 95 but more than 
1.50 percent of tin. On October 25, another amendment to Order 
M-43 permitted an increase in the quantity of tin used in the produc- 
tion of babbitt and bearings. This action was taken, not because of 
any increase in the supply of tin but because the bearing industry 
itself was threatened. 


Consumers’ stocks of purchased tin-base scrap in the United States at end of year, 
1945-46, gross weight in short tons 


Scrap item 


— utu— — äÿH . äʒ—4—ài—: EE ee — 3öẽä— — 


ee ene x EE 
Tir h ðV/ſ y A 
Drosses and residues E n n een ee ee ee ene eee eee 62 1, 414 


Dealers’ buying prices on block-tin-pipe scrap at New York re- 
mained at the 1945 level of 45.50 cents a pound until July 18, when 
the price increased to 48.50 cents and remained at that figure until 
price control was lifted on November 10, after which it advanced to 
61 cents. Scrap-metal dealers reported shipments of tin babbitt and 
pewter totaling 791 tons to consumers during the year, and shipments 
of block-tin pipe amounted to 155 tons. These figures indicate that 
most shipments of tin scrap went directly to consumers from industrial 
sources instead of passing through dealer channels. No imports of 
tin dross were reported during 1946, and imports in 1945 totaled only 
57 long tons. However, exports of tin scrap and waste totaled 6,684 
long tons in 1946, compared with 3,453 tons in 1945. | 

Detinning Plants—Eight detinning plants reported operations in 
1913- Johnston & Jennings Co., Metal & Thermit Corp. (three plants), 
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Standard Metal Refining Co., Vulcan Detinning Co. (two plants) 
and the Southern Detinning Co. The last-named plant, at Bir- 
mingham, Ala., was a Government-owned plant which closed May 10, 
1946. "There was an insufficient tonnage of tin-plate clippings and 
old cans during 1946 to keep these plants operating at capacity be- 
cause of & precipitate decline in the quantity of old tin cans made 
available for treatment. 


Secondary tin recovered at detinning plants in the United States, 1945—46 


1946 
ies treated: 

Jean tin Plater) EE long tons.. 257, 545 249, 813 
Old tin-coated containers ewdymuweee cL c LL ccc ee- do.... 114,311 28, 434 
278, 247 
Tin recovered from new tin-plate clippings. ......................... Short tons.. 2, 884 
Tin recovered from old tin- coated containers do.... 260 
3, 144 
Tin recovered met.... iU AR REEL UN short tons 1 2, 772 
Tin recovered in oompoundssssůdaunꝛͤwꝑ [Uk Frf＋ꝛp UP ««łé„„„„ 372 
23,144 
Weight of tin compounds Produced... ooo short tons. 757 

Average quantity of tin recovered per long ton of clean tinplate scrap used 

pounds.. 2.0 
Average quantity of tin recovered per long ton of old tin-coated containers Soe 1 
pounds S 

Average delivered cost of clean tin-plate scrap. ..._....-...------.- per long ton.. $14. 37 
Average delivered cost of old tin-coated containers......................... do.... $13. 98 


! Includes a small tonnage of pig tin of less than standard purity and, consequently, subject to further 
refining or alloying. 

1 Recovery from tin-plate clippings and old containers only. In addition, detinners recovered 11 tons of 
tin as metal from tin-bearing chemical residues in 1945 and 30 tons of tin as metal and 8 tons of tin in com- 
pounds from tin-base scrap and residues in 1946. 


After the end of the war, tin-can collection systems in the larger 
cities were discarded because the cans were no longer prepared for 
collection by housewives. Conservation Order M-325, which directed 
the delivery of tin-plate scrap and old tin cans to detinning plants, 
continued in effect until November 26, 1946. The CPA revoked 
the order on that date, explaining its action with the statement that 
the quantity of such scrap had bcen negligible during recent months. 
The plant at Birmingham, which was designed to treat unprepared 
tin cans and should have been assured of a raw material supply, was 
closed, not for this reason but because of high operating costs. 

Almost all of the loss in tin recovered was from old cans, as that 
reclaimed from new tin-plate clippings declined only 1 percent —from 
2,911 short tons in 1945 to 2,884 tons in 1946. ‘Tin recovered from 
old tin-coated containers fell 76 percent—from 1,070 tons in 1945 
to only 260 tons in 1946. A total of 249,813 long tons of clean tin-plate 
clippings was made available to detinners for treatment in 1946, com- 
pared to 257,545 tons in the preceding year, but the quantity of old 
tin cans treated was only 28,434 tons in 1946 compared with 114,311 
tons in the preceding year. 

The average quantity of tin recovered per long ton of clean tin-plate 
scrap used increased from 22.61 pounds in 1945 to 23.09 pounds in 
1946, indicating a slightly heavier average coating of tin on new clip- 
pings during the year. However, the average quantity of tin recov- 
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ered per long ton of old tin-coated containers used continued a steady 
decline, dropping to 18.33 pounds in 1946 compared with 18.73 
pounds in 1945. Of the 3,144 short tons of tin recovered, 2,772 tons 
were reclaimed as metal in the form of pigs and anodes and 372 tons 
in the form of tin compounds. These figures are comparable to the 
1945 recovery of 3,527 tons as metal and 454 tons in compounds. In 
addition, detinners treated tin-bearing chemical residues and tin- 
base scrap to recover 30 tons of tin as metal and 8 tons of tin in 
compounds in 1946. 

Imports of tin-plate scrap increased from 18,072 long tons in 1945 
to 24,530 tons in 1946. Exports of tin-plate scrap, circles, waste- 
waste, and clippings declined from 14,710 long tons in 1945 to 11,451 


tons in 1946. 
SECONDARY ANTIMONY 


Secondary antimony recovered from lead- and tin-base scrap totaled 
19,115 short tons valued at $6,617,613 in 1946, a gain of more than 11 
ercent over the 17,148 tons valued at $5,432,487 recovered in 1945. 
he value was computed at 17.31 cents a pound in 1946 and 15.84 cents 
a pound in 1945—the average selling price for ordinary American- 
brand antimony in the 2 years at New York. 


Secondary antimony recovered in the. United States, 1945-46, in short tons 


Secondary antimony recovered | Recoverable antimony content of scrap 
Form of recovery 1945 1946 Kind of scrap processed 1945 1946 

In antimonial lead............ 11, 223 12,054 || New scrap: 
In other lead alloys........... 5,712 6, 850 Lead EE 2, 097 3, 010 
In tin-base alloys............. 213 211 Ahhh. 8 
17, 148 19, 115 2, 097 3,010 

Old scrap: 
-base................ 14, 766 15, 925 
Tin-base. ................ 


15, 051 16, 105 
17, 148 19, 115 


Old battery plates were the principal source of antimony recovered 
from scrap in 1946, as in the past. Even without the removal of price 
controls during the year, treatment of battery plates would have been 
more extensive than in 1945, but unloading of this scrap item by non- 
ferrous scrap dealers during the price “holiday” in July, and after 
the removal of price controls November 10, resulted in consumption 
of an unprecedented quantity by smelters and refiners. The tonnage 
of battery plates consumed increased from 279,471 tons in 1945 to 
323,614 tons in 1946. This resulted in the recovery of 10,193 tons of 
antimony from this source during the year, an increase of 16 percent 
over the 8,804 tons reclaimed in 1945. Although the quantity of 
antimony recovered in antimonial lead and in other lead-base alloys was 
entr than in 1945, recovery of antimony in tin-base alloys declined. 

emelters, smelters, and refiners recovered 94 percent of the antimony 
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reclaimed in 1946, the other 6 percent being recovered by bearing 
manufacturers and other foundries. Data on consumption of pur- 
chased scrap from which antimony was recovered may be found in 
the tables on the consumption of lead-base and tin-base scrap in the 
sections of this chapter devoted to those metals. Products in which 
aad was recovered are included in the lead- and tin-products 
table. 

During 1946 a larger quantity of antimonial-lead scrap than usual 
was “softened” to produce soft lead, and the resulting high-antimony 
drosses were consumed in other products. As a result of this opera- 
tion, a study of reports made to the Bureau of Mines and to CPA was 
conducted to establish the fact that all antimony recovered from scrap 
remained in the alloyed state, none being regained as unalloyed metal 
or in chemical compounds. With the supply situation in primary 
antimony acute, the high-antimony lead drosses produced in the 
softening operations found a ready sale for their antimony content. 
Most of this work was carried out at secondary lead smelters, however, 
since the quantity of soft lead recovered at primary plants during the 
year was considerably below that in 1945. 

Because of the continuing shortage of antimony, the CPA retained ` 
all restrictions on uses and inventories of the metal and continued 
allocating it under the provisions of General Preference Order M-112 
throughout the year. Antimony ore and metal, which had been 
removed from import control in November 1944, were again placed 
under control in October 1946. The purpose of this action was to 
stop importation of ore concentrates for reexport of metal, a practice 
that would seriously interfere with the Government purchase program. 
However, on November 30 all restrictions on the importation of 
antimony were removed. | 

Antimony in all forms remained under price control until November 
10, 1946—the effective date of OPA Supplementary Order 193 
(announced November 12) which ended control of prices on all metals 
and minerals as well as hundreds of other items. On November 12, 
immediately after the order became effective, the wartime antimony 
price of 14.50 cents a pound at Laredo, Tex., was advanced to 23.50 
cents and in December rose to 28.25 cents. The record high for 
antimony of 45 cents a pound occurred in 1916, when there were 
enormous demands for the metal for use in shrapnel, but the top 
price in peacetime had been 25 cents in 1926. 


SECONDARY ZINC 


Secondary zinc recovered in 1946 from purchased scrap and residues 
totaled 300,682 short tons, with a value of $53,521,396, calculated 
at 8.9 cents a pound, the average selling price for the year of all 

des of refined zinc, not including bonuses paid by the Office of 
Metals Reserve under the Premium Price Plan. This total was 17 
percent lower than in 1945, when 360,444 tons, with a value of 
$61,996,368 at 8.6 cents a pound, were recovered. 


4 American Metal Market, vol. 53, No 242, Dec. 18 ,1946, pp. 1,5 
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Secondary zinc ! recovered in the United States, 1945—46, in short tons 


Secondary zinc recovered | Recoverable zinc content of scrap 
— oe 7 a a 
Form of recovery 1945 1946 |! Kind of scrap processed 1945 1946 
As metal: New scrap: 
By distillation: Zinc-base. ............... 2 114, 308 115, 245 
Slab zin 48, 816 44, 139 Copper-base . ............ 2 153, 643 107, 518 
Zinc dust 23, 416 25, 638 Aluminum-base.........- 1, 227 666 
By remelting............. 11, 704 11, 659 — — 
T 2 269, 178 223, 459 
83, 936 81, 436 €  _ — — ————— 
EE Old scrap: S 
In zinc-base alloys. s 6, 531 9, 953 Zinc-base. ............... 3 25,127 27, 690 
In brass and bronze........... 226, 750 163, 374 Copper-base. ............ 3 66, 038 49, 336 
In aluminum-base alloys...... 1, 355 890 ^. Aluminum-base.......... 101 197 
In chemical products: — —ę—„— 
Zinc oxide (lead free) ) 9, 130 11, 084 2 91, 266 77, 223 
Zine sulfat 3,216 3,573 oe 
Zinc chloride 211,873 12, 267 360, 444 300, 682 
Lithopone................ 15, 647 17,017 


Miscellaneous 2 2. 000 1. 088 


1 Zinc content. 
2 Revised figure. 


This decrease in recovery of zinc from scrap can be ascribed to 
decreased activity of brass mills, brass foundries, and fabricators due 
to unsettled conditions—the aftermath of war. Secondary zinc 
recovered in brass and bronze was 28 percent less than in 1945, but 
the total zinc recovered from scrap in products other than brass and 
bronze was 137,308 tons in 1946 compared with 133,688 tons in 1945. 
In that year, 61 percent of all secondary zinc recovered came from 
brass and bronze scrap, but in 1946 the percentage fell to 52. The 
secondary zinc plants were less affected by the conversion period than 
were generators or consumers of copper-base scrap, and in the final 
quarter of 1946 a number of records for monthly output of secondary 
zinc products and consumption of zinc scrap were broken. The 
1946 decrease in zinc recovered from copper-base scrap was due to 
unusual conditions; but if history repeats itself, the recovery of zinc 
from brass scrap in peacetime will be less than during the war years. 
In wartime, military demands cause the brass and bronze industries 
to be the largest consumers of zinc; but normally, galvanizing occupies 
first place. Increased galvanizing activity means increased generation 
of zinc residues, such as galvanizers’ dross, skimmings, and sal skim- 
mings; in general, increased generation of such plant scrap means 
increased consumption of scrap and increased secondary recovery of 
zinc as metal and in chemicals. 

Total production of secondary zinc products increased from 133,853 
tons in 1945 to 138,195 tons in 1946; and only two items, redistilled 
slab and rolled zinc, registered decreases. The output of lithopone 
and lead-free zinc oxide, although greater than in 1945, failed to meet 
the demand for their use in paints and pigments. The increase in 
zinc dust can be attributed to its increased use in the manufacture 
of sodium hydrosulfite, which is employed in making paper. Al- 
though zinc dust enters into the chemical processes incidental to 
the making of sodium hydrosulfite, zinc is not an element of the 
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p but can be recovered from the residues of the process as a 
yproduct, in the form of lead-free zinc oxide or carbonate. 


Production of secondary zinc and zinc-alloy products in the United States, 1945-46, 
gross weight in short tons 


Products 1946 
Redistilled slab ino — . e ccce acce crece 44,516 
ZING AM a eine eee y sass Poe EE 26, 002 
Remeltspelter MN oo dec oie cen A ͤ · .w̃ d 8, 212 
Remelt die-cast s$lab........... 2.22. ee eee eee ecce scare 7, 829 
Zinc-die and die-casting alloy ene ee eee eee 3, 002 
Gn. y y 876 
Ne ³ðͥ. ↄ ⁵ y ⁵ĩé y ĩðZ ͤĩ gg 3. 2, 729 


t Contains small tonnages of zinc anodes. 


Zinc géie was used by 24 distillers in 1946. Of these, 13 made 
only redistilled slab, 6 made only dust, and the other 5 made both 
slab and dust. The 22 who distilled scrap in 1945 carried on the same 
kind of operations in 1946. One plant distilled zinc scrap for the 
first time in 1946, and 1 distiller who had not used scrap in 1945 did 
use it in 1946. Only 3 of these distillers could be described as primary 
plants using horizontal retorts only; 2 had equipment for both primary 
and secondary smelting, and the other 19 were secondary plants. 
All zinc dust is made in secondary plants using vertical retorts. The 
horizontal retorts used in primary plants are too small and too closely 
spaced to be conveniently used with the steel boxes employed for 
condensing zinc dust; but some primary plants distill solid scrap, or 
flue dust mixed with ore, in horizontal retorts to make slab zinc. 
Production of heavy zinc chemicals was carried on in 39 plants. 
In addition to the distillers and chemical plants, 84 secondary smelters, 
die-casters, galvanizers, and miscellaneous remelters were covered by 
the monthly zinc-scrap survey, and these 147 plants accounted for 
95 percent of the total recovery of secondary zinc from zinc-base 
scrap by all plants, including those reporting only on an annual basis. 


Consumption of purchased zinc scrap in the United States in 1946, gross weight, 
in short tons 


Remelters, smelters, Manufacturers and 
and refiners foundries Total 
Serap item scra 
use 
New scrap | Old serap | New scrap | Old scrap 

is A ß „ ADAME AE ESTA 9, 305 
Bheet and strip tt 4, 484 EE 234 4, 718 
ce M . — ace 1,760 |....- 31.78 127 E. v 

imm and ashes. CI O- Vi Ghee tala ate Mut nm ES i 
TOSS. ing bls Date A ESEN A EE. 49,879 |............ A 50, 547 
Dic CASti NGS A A 19, 024 217 185 19, 426 
od and die serahaßdddd =e ré Ch A A 7,441 
Flue dust and residues e 23, 240 lc aiucauiécues 37, 578 
112, 927 32, 709 | 60, 694 546 | 206, 876 
geg 


Zinc-base-scrap consumption totaled 206,876 tons in 1946, 2 percent 
more than in 1945. Monthly consumption was greatest in the latter 
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part of the year, exceeding 19,000 tons in each of the last 3 months. 
The most notable increase in consumption for the hers was the 72 per- 
cent rise in the treatment of die-cast scrap, paralleling the increased 
manufacture and use of zinc die castings. 


Consumers’ stocks of purchased zinc-base scrap in the United States at end of 
year, 1945-46, gross weight in short tons 


On hand— 
Scrap item KEE KEEN 
Dec. 31, 1945 | Dec. 31, 1946 
Metallic zinc geren... 10, 903 9, 740 
Dress os. a ] te EEN 6, 605 6, 138 
Skimmings and residues eee eee ee clle. 21, 670 18, 723 


The supply of zinc scrap was plentiful in 1946 compared to that of 
most other metals. This is usually true because most of the zinc 
scrap treated consists of byproduct residues such as skimmings, dross. 
and flue dust. Some of these are low-grade and in slack times ac- 
cumulate because they are unmarketable, but when scrap is scarce 
they are more easily disposed of and take the place, to some extent, 
of the higher-grade items. 

Scrap-metal dealers shipped 66,814 tons of zinc scrap to consumers 
in 1946 compared with 56,491 tons in 1945 and 42,771 tons in 1944. 
Dealers’ stocks of zinc scrap at the end of the year amounted to 13,547 
tons, or 3,817 tons more than at the end of 1945, although total stocks 
of nonferrous scrap declined from 174,677 tons on December 31, 1945, 
to 161,467 tons on December 31, 1946. 

Zinc was not under allocation in 1946, and there were no restrictions 
on the use of zinc or zinc scrap; but ceiling prices were in effect all 
year, except between June 30 and July 26, when Maximum Price 

egulation 3 was not in effect, and after November 10, the date on 
which President Truman ended price control. On March 16, the 
OPA issued an amendment to MPR 3 establishing a maximum price 
of 9.25 cents per pound for high-grade secondary slab zinc. No 
ceiling price for that grade had been provided when ceilings were 
originally established, because at that time no high-grade secondary 
zinc was being produced. Ceiling prices for other grades of secondar 
slab zinc remained the same as in 1945 (except during July) until 
October 14, when OPA raised maximum prices of primary and second- 
ary slab zinc 1 cent a pound. Prices of all grades of scrap zinc were 
raised three-quarters of a cent a pound, and prices of zinc chemicals 
were raised according to their zinc content. With removal of price 
controls on November 10, the price of Prime Western slab zinc at 
St. Louis rose quickly to 10.50 cents a pound and remained there for 
the rest of the year. 

Dealers’ buying prices for new zinc clippings averaged 6.03 cents 
& pound in 1946, compared with a monthly average of 5.83 cents in 
1945 and 5.81 cents in 1944. The average monthly price for old zinc 
scrap was 4.70 cents & pound. For most of 1944 and all of 1945, it 
had remained at 4.37 cents. Higher prices during the parte of the 
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year when prices were not limited accounts for the increase in the 
1946 average price for both types of scrap. 

Imports of old zinc scrap into the United States totaled 1,286 tons 
in 1946 compared with 3,008 tons (revised figure) in 1945. Imported 
drosses and residues totaled 2,851 tons in 1946, & decrease of 1,472 
tons from the 4,323 tons received from abroad in 1945. Large 
quantities of fume from & primary smelter in Canada were imported 
by one company for the manufacture of zinc sulfate and lithopone; 

e zinc reclaimed from this material was not counted as secondary 
metal but as recovered from material other than scrap. 


Slate 


By ROBERT W. METCALF AND M.G. DOWNEY 


GENERAL SUMMARY 


RALLELING the high level of private residential construction 
and a record private nonresidential building program, sales of slate 
in 1946 totaled 759,770 short tons valued at $8,844,106, 4 percent 

higher (in quantity) than the former peak of 727,700 tons in 1924. 
Compared with 1945, total sales in 1946 increased 38 percent in 
quantity and 56 percent in value. Slate sold as dimension stone was 
38 percent greater in quantity and 73 percent higher in value in 1946 
than in 1945. 

Sales of roofing slate, the highest since 1942, increased 45 percent 
in quantity and more than doubled in value compared with 1945, 


Salient statistics of the slate industry in the United States, 1945-46 


1045 1946 
Percent of 
Quantity change in— 
Approx- e 
Unit of | imate Value Value SC 
Kr a cloud (unit | Value 
i as re- 
ment ar ported) 
Domestic production (sales by 
producers): Squares 
Roofing slate. ................ 101, 300 38, 240| $976,122| 146,790 56, 240|$1,982,028 +45) +103 
Mill stock: Sq. ft. 8 
Electrical s late 363, 210 3, 100 283,650 366, 039 +7; +29 
Structural and sanitary 
Sl 8 314. 200 2. 480 135, 671 222. 675 +43 +64 
Grave vaults and covers._..| 314,710 2. 850 88,146 58, 671 —54 —33 
Blackboards and bulletín 
boards FFF 649, 510 1, 650 170,392 240. 520 +25 +41 
Billiard-table tops.......... 158, 5 1, 160 56, 453 7 : 135, 217 -F85| +140 
Sehoolslates................ 1 307, 570 280 8, 033 ! 286, 730 9, 462 —7 +18 
Total mill stock. g 2, 107, 780 11, 520) 742, 345/2, 371, 820 12, 150/1, 032, 584 +13 +39 
Flagstones, ete. 7. 2, 995, 670 19. 900 253, 27314, 322. 220 27,860! 403, 990 444 +60 
Total slate as dimension stone 659. 6601. 971, 740|.......-- 96, 2503. 419, 502) +38) +473 
Granules and flour 482, 230 3, 687, 1732 663, 520 5, 424, 604 +38) +47 
Grand total domestic produc- 
J! ei eo DEE 551, 890,5, 658, 913|......... 759, 770,8, 844, 106 +38; +56 


! Square feet approximate. Number of pieces: 1945, 353,400; 1916, 535,950. 
2 Includes slate used for walkways, stepping stones, and miscellaneous uses. 
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achieving a rapid recovery from the low point of 1944. The average 
value per square in 1946 was $13.51, or 40 percent higher than that 
reported in 1945 ($9.64). In Pennsylvania, roofing-slate sales jumped 
49 percent in quantity and 99 percent in value. Total sales in Ver- 
: mont and Maine in 1946 were 25 percent higher in quantity and 104 
percent higher in value than those reported for New York, Vermont, 
and Maine in 1945. Sales in the Buckingham district, Virginia, also 
registered a large increase in the number of squares sold and & much 
greater gain in value of sales. 

The stepped-up construction activity, particularly 1n nonresidential 
building, was reflected directly in the enhanced demand for slate sold 
as mill stock. "Total sales of the products included in this classifica- 
tion increased 13 percent in quantity and 39 percent in value. Black- 
boards, structural and sanitary slate, and billiard-table tops showed 
very large gains in 1946, particularly billiard-table tops. Sales of 
electrical slate were 7 percent higher than in 1945. On the other hand, 
sales of grave vaults and covers declined more than 50 percent, and 
school slates decreased slightly. Sales of flagstones, stepping stones, 
and similar products rose to a new high of 4,322,220 square fect valued 
at $403,990, surpassing 1941’s previous record in quantity by 44 per- 
cent and 1945's former record value by 60 percent. 

Slate granules are used in making roofing materials that compete in 
the roofing-slate market, but most of the slate employed in the manu- 
facture of granules and flour is unsuited for other slate products. 
Sales of granules and flour in 1946 were the highest on record. Figures 
for sales of granules of all kinds, including slate, are given in the 
chapter on Stone in this volume. 

The preceding table presents the principal statistical data for the 
slate industry in 1945 and 1946. 


SALES 


Dimension Slate.—The term “dimension slate" is applied to blocks 
or slabs of specified sizes and shapes. It includes all slate products 
except granules and flour. The following table indicates sales of 
dimension slate for the latest 5-year period. 

As roofing slate is used chiefly in residential building, a comparison 
of roofing-slate sales with the number of new dwelling units serves to 
highlight a rather interesting trend. (See fig. 1.) From 1929 through 
1938 slate sales compared favorably with the normally expected 
requirements of the small building programs in those years, but since 
1938 they have fallen far below the normal demands of new dwelling 
units erected. "This situation probably was due to the preponderance 
of low-priced and temporary housing, for which slate is not a suit- 
able material. SH n" 

Mill-stock slate is used most extensively in nonresidential building, 
and sales have followed rather closely the trend of new nonresidential 
construction since 1925. The relationships are shown in figure 1. 

Figure 2 presents graphically a statistical history of slate over a 32- 
year period, by uses. The chart illustrates the decline of activity in 
the slate industry, brought about by both wars and depressions. 

Figure 3 presents the history of slate production by uses on a quan- 
tity basis. Note that “granules and flour’’—large-tonnage pro ucts 
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with relatively low unit value—assume greater prominence in this 
chart than in figure 2. 


Dimension slate sold by producers in the United States, 1942-46 


Roofing Mill stock Other ! 


Approxi- 
mate Approxi- 
equiva- mate 


Squares 


ent Value Value short 


short tons 
tons 


71, 400 |$1, 704, 053 16,910 | $139, 328 
841, 750 , 938, 368 166, 231 
802, 179 à 203, 090 
38, 240 976, 122 , 253, 273 
56, 240 | 1, 982, 928 584 403, 990 


1 Includes flagstones, walkways, stepping stones, and miscellaneous slate. 


Granules and Flour.—Sales of granules, which are used chiefly in 
surfacing prepared roofing, were 37 percent higher in quantity and 47 

ercent higher in value in 1946 than in 1945. Slate flour, largely a 
EE of granule manufacture, is used as a filler in road-asphalt 
surface mixtures, paints, roofing mastic, linoleum, and other products. 
Sales of this material increased slightly more than did those of gran- 
ules. Stimulated by the increased tempo of building construction in 
1946, sales of granules and flour combined established a new record. 
Granules were produced in Vermont, Pennsylvania, New York, 
Georgia, and Maryland, with smaller quantities from Virginia, 
Arkansas, and California’ Sales of granules and flour for the Ge 
5-year period are indicated in an accompanying table. 


INDEX NUMBERS, 1935-39 AVERAGE «100 


FIGURE 1.—Sales of roofing slate and mill stock compared with the number of new dwelling anits and value 
of new nonresidential 1005 1925-46. Data on new nonresidential building from U. S. Department of 
Commerce (joint estimates of U. S. Department of Commerce and U. S. Department of Labor, beginning 
1944), and on new dwelling units from U. 8. Department of Labor. 
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FIGURE 3.—Quantity of slate sold in the United States, 1915-46, by uses. 


Crushed slate (granules and flour) sold by producers in the United States, 1942-46 


Total 


Year 
Short tons Value 


— 127, 230 

| AR 103, 220 376, 489 395, 550 2, 923, 888 
1944_........------- 107, 720 422, 223 416, 890 3, 283, 237 
|) eror so 107, 430 387, 580 482, 230 3, 687, 173 
AN 149, 740 573, 290 663, 520 5, 424, 


793065—48— 70 
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PRICES 


The average value of roofing slate, f. o. b. quarry or mill, as reported 
to the Bureau of Mines, was 40 percent higher in 1946 than in 1945, 
rising to $13.51 a square compared with $9.64 in 1945. In Pennsyl- 
vania it increased 33 percent, in Virginia 61 percent, and in the New 
York-Vermont and Maine areas 63 percent. 

After remaining at 35 cents a square foot for the 4 preceding years, 
the average value of mill stock in 1946 rose to 44 cents a square foot. 
The average value of electrical slate increased 16 cents, vaults and 
covers 12 cents, billiard-table tops 10 cents, structural and sanitary 
slate 7 cents, and blackboards and bulletin boards 4 cents a square foot 
compared with 1945. The average sales value of granules a short ton 
rose 64 cents and of slate flour 22 cents. 

Price History.—Figure 4 shows the trend of annual average value of 
slate compared with wholesale prices of all building materials over a 
32-year period. During recent years they have been in remarkably 
close accord. 
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FIGURE 4.—Average value of slate compared with wholesale prices of building materials in general, 1915-46. 
holesale prices from U. S. Department of Labor. 


REVIEW BY STATES AND DISTRICTS 


The increased demand and market for slate has resulted in the re- 
opening of a number of quarries closed during the war period as well 
as 1n new operations in several of the slate-producing districts. Three 
new pnm of roofing and flagging were reported in Pennsylvania 
(the Lehigh area) and six new firms in New York, all of them producing 
flagging in Washington County. Another new firm reported output 
of roofing and flagging in Vermont. The accompanying table gives 
sales of slate in 1946, by States and uses. 
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Slate sold by producers in the United States in 1946, by States and uses 


Roofing Mill stock 


State Other uses | Total value 


Squares (value) ! 
(100 square Value Square feet Value 
feet) 

Arkansas ,, . eee Sal ete eyed (3) 

California- oues !!!!! e aa dla ees esca e (2) 

/// ⁰ S AR EE, MAA (2) 

Maryland EA O Y) PARA AAA SO EE 3 
New York........... AA A ce ĩ a Bie , 160, $1, 160, 404 
Pennsylvania 3....... 113, 490 | $1, 401, 427 2, 010, 650 502. , 134, 3, 197,745 
Vermont and Maine. 20,010 348, 161 361, 170 , Ox A , 09: 2, 889, 793 

Virginia 13, 290 / VE (2) (2) 
Bisummee..............7—h r 8 „362. 1. 596, 164 
Total: 1946 61 146,790 | 1,982,928 | 2,371,820 , 032, , 828, 8, 844, 106 
1945. 46 101, 300 976,122 | 2,107, 780 ; ; 5, 658, 913 


1 Flagging and similar EE granules, and flour. 
2 Included under ‘‘Undistributed,” 
3 For details of production in Pennsylvania, see following table. 


Maine.—The principal product of the quarries near Monson is 
electrical slate. Minor quantities of roofing slate and vaults and covers 
were also produced in 1946. As in 1944 and 1945, only one company 
was active. 

New York-Vermont.—In order that the output of an individual 

firm may not be revealed, Maine has been included with Vermont in 
the accompanying table. The total value of slate products sold in 
1946 in Vermont and Maine was 51 percent greater than in 1945, 
although the figures are not quite comparable because Se se 
production in New York is included with that of Vermont and Maine 
in 1945, and no output of this item from that State was reported in 
1946. Roofing-slate production in Vermont showed large gains in 
1946, and sales of the colored slates of this region may be expected 
to increase substantially when the proportion of moderate-to high- 
priced residential units rises. Production in New York, which con- 
sisted chiefly of granules and flour, was considerably higher in 1946 
than in 1945. 
* An outstanding development in the New York-Vermont slate- 
producing area was the reported purchase by the Idea Development 
Corp., Buffalo, N. Y., of 18 quarries from the H. G. Williams Slate 
Co., in order to obtain material for the manufacture of slate brick and 
tile. The brick, which are to be used in building fronts, will be sawed 
from solid slate, and the tile will be manufactured from the vari- 
colored quarry waste abundantly available in the district. Roofing 
and mill stock also will be produced. In addition to the New York 
and Vermont slate quarries acquired, the new owners also purchased 
two marble quarries and another slate quarry in Georgia, according 
to the trade press.! 

Peach Bottom District.—In 1946 the slate quarries in the area near 
Cardiff, Md., and Delta, Pa., produced only granules, although high- 
quality roofing is a potential product. 

Lehigh District—The quarries of Lehigh and Northampton 
Counties, Pa., furnish all types of slate products and comprise the 


Pit and Quarry, vol. 39, No, 7, January 1947, p. 87. 
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most productive slate area in the United States. As separate agurea 
may not be shown for York County, which includes part of the 
Peach Bottom district, it is included with Northampton County in the 
accompanying table giving detailed figures for Pennsylvania. 
The total value of all slate products sold in the Lehigh district in 
1946 increased 66 percent compared with 1945. Sales of roofing slate 
were 49 percent higher in quantity and nearly double in value. The 
total valde of all mill products sold rose 43 percent compared with 
1945. Sales of all products except vaults and covers and school slates 
showed very large increases. The percentage gains in 1946 over 1945 
were as follows: Electrical slate, 32 percent in quantity and 31 per 
cent in value; structural and sanitary, 39 percent in quantity and 56 
percent in value; blackboards and bulletin boards, 25 percent in quan- 
tity and 41 percent in value; and billiard-table ol 90 percent in 
3 and 152 percent in value. Sales of schoo slates, however 
eclined 7 percent in quantity, although the sales realization increased 
18 percent, and sales of grave vaults and covers dropped 54 percent in 
quantity and 33 percent in value. The value of miscellaneous prod- 
ucts (granules and flour, flagstones, etc.) increased 49 percent. ost 
of the slate in this area is a blue-black ''soft-vein," well adapted for 
structural products as well as for roofing. Detailed figures for pro- 
duction in Pennsylvania are given in the accompanying table. 


Slate sold by producers in Pennsylvania in 1946, by counties and uses 


Roofing slate Mill stock 
Structural and Vaults and 
County o! a Squares Electrical sanitary covers 
(100 Value . — ESA 
saune E E 8 
eet) quare Square quare , 
feet Value feet Value feet Value 
U. 5 10, 120 882, 086 36, 960 $15, 536 2,620; $1,624 (1) (1) 
Northampton and 
ork ½ .. IN 103, 3701, 319, 341) 22, 060 11. 935 413, 750 195, 433 142, 670 $56, 819 
Total: 145 EES 20| 113, 4901, 401, 427, 69, 020 27,471| 410,370, 197, 057 142,670 56, 819 


-— 17| 75, 970 704,061, 52,240,  21,050| 298,790| 126,173| 308, 100 84,958 


Mill stock - Continued 


Blackboards and aa School slates omies Total 


County bulletin boards 
EEN, (value) value 
Square Square Square 
feet Value feet Value feet Value 

LSI 94, 5 $23: 0 —?k 286, 730| $9,402 $112} $131, 930 
Northampton and York ?... | 714,160| 217,410| 287,150! $130, 710 1, 134, 161/3, 065, 815 
Total: 19466 808,710| 240, 520 287,150| 130,716| 286, 730  9,462:1,134,273|3, 197, 745 
i 649, 470 170, 359 151, 360 51, 859 307, 570 8,033, 763, 248 1, 929, 741 


Small amount of slate for grave vaults and covers produced in Lehigh County included under Nortbamp- 
ton and York Counties. 


3 York County produced granules and flour only. 


Virginia.—The principal product of the Buckingham County 
queries 1s roofing slate. The high quality of Virginia slate, which is 
ark gray or slightly greenish with a lustrous surface, has been main- 
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tained through many years of satisfactory service. The output in 
1946 increased 43 percent in quantity and 130 percent in value com- 
pared with 1945. Substantial amounts of granules also are produced 
in Virginia; because of the small number OL operator, however, sales 
may not be shown. 

Other Districts.—Slate products, principally granules and flour, 
were produced in Montgomery County, Ark., near Glenwood; near 
Placerville, El Dorado County, Calif.; and in Bartow County, Ga., 


near Fair Mount. 
FOREIGN TRADE ? 


Imports.—The value of slate imported for consumption has been 
very small during recent years, amounting to only $616 in 1946, nil 
in 1945 and 1943, $51 in 1944, $177 in 1942, and $1,648 in 1941. 

Exports.—The following table gives the value of exports of slate 

roducts for the latest 5-year period as reported to the Bureau of 
fines by shippers. In 1946 the total value of exports as shown 
rose 23 percent over 1945 to $508,462. 


Slate exported from the United States, 1942-46, by uses! 


Use 1942 1943 1944 1945 1946 

(( ³Ü¹¹•¹ẽnÜ.,, A (2) (3) $5. 398 $, 465 $7,103 
School slat ess. 826, 481 $18, 939 24, 008 4,751 21,701 
Electrical. AAA IA ee eked 6, 163 3, 461 3,782 2, 490 5, 117 
Black boards s 6, 112 5,851 14, 674 20, 211 40, 204 
On EE 15 669 SC? 75, 797 x e 47, 605 

tructural AA A es ) 
Slate granules and flour (2) (2) ) 180, 697 { 219, 933 } 386, 642 
Undistribute. 0-2 eee eee eee 146, 794 150; B46 A WEE, GE 


—ñ—u— D | |S — äũäͤjñů 


240,219 | 266,441 | 304,356 | 414, 605 508, 462 


! Figures collected by the Buresu of Mines from shippers of products named. 
a Included under “Undistributed.”’ 

3 Includes slate used for pencils and educational toys. 

* Includes slate for floors and walkways. 


WORLD REVIEW 


The American consulate general, Halifax, Nova Scotia, reports 
that the Acadia Slate Co., with an authorized capital of $300,000, 
has been organized to quarry & promising deposit near New Minas, 
Nova Scotia, and to manufacture slate shingles. The deposit is 
located near tidewater, and the operators expect to ship their prod- 
ucts by water to Great Britain and New England points as well as 
to serve the eastern Canadian market. l , 

The preparation and the desirable qualities of roofing slate in 
Great Britain were discussed by Robin.’ Underground mining for 
slate in the Angers Basin, in eastern France, and manufacturing 
processes used in dressing and finishing slate ın that country were 
described in detail.“ The principal product is roofing slate, although 
a wide variety of other slate products is marketed, chiefly in France 
and England. 

3 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau 
ROI P., e e 5 1040, pp. T. 3. Chimie et Industrie, vol. 47, 1942, p. 62; Chem. 


Abs., vol. 40, No. 21, Nov. 10, 1946, p. 6780. * 
4 Gradel, S., French Slate Industry: Compressed Air Mag., vol. 51, No. 9, September 1946, pp. 237-243. 
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GENERAL SUMMARY 


UTPUT of crushed and dimension stone combined (178,852,360 

tons) was 17 percent greater in 1946 than in 1945 and 9 per- 

cent less than the record attained in 1942. The total value 
($234,339,486) increased 31 percent. The tonnage of crushed and 
broken stone was 16 percent greater than in 1945, and the value 25 
percent. Dimension stone increased 30 percent in quantity and 85 
in value. In common with the general trend of prices, average unit 
values were higher for virtually all classes of stone products. How- 
ever, it is worthy of note that prices of crushed stone have increased 
less than have those of many other construction materials. 

The tables of this report give the quantities sold or used by pro- 
ducers and the values f. o. b. quarries and mills. Stone quarried and 
used by producers is considered as sold and is included in the statistics 
of sales. The data, however, do not include stone made into abrasives 
(such as grindstones) or that used in making lime and cement. These 
materials are reported in terms of finished products in the Abrasive 
Materials, Lime, and Cement chapters of this volume. The following 
tables show the total sales of stone by kinds, uses, and States. 
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Stone sold or used by producers in the United States, 1942-46, by kinds 


[Quantities approximate] 
Basalt and related 
Granite rocks (trap rock) Marble Limestono 
Year 

29855 Value 10555 value coe Value peus Value 
1942. 14, 064, 780 828. 794, 514| 17, 626, 660821, 005, 943 169, 500083, 910, 203| 142, 487, 600 5138, 578, 027 
19433. 9, 240, 280 18, 217, 064! 14, 3&5, 260 17, 699, 907 168, 790, 3, 610, 035, 128, 980, 270| 127, 296, 872 
1994. 7, 395, 300 17, 200, 247 152, 710 4, 374, 722| 115, 506, 130) 118, 550, 317 
1945. 7, 740, 030| 17, 052, 764 171, 230 5, 284, 827 112, 574, 420 121, 441, 509 
1946........- 11, 119, 490| 29, 492, 076| 16, 400, 120| 20, 683, 202 205, 260} 7,919, 979| 134, 717,410) 155, 649, 197 

Sandstone Other stone ! Total 
Year SS 

Short tons Value Short tons Value Short tons Value 
I11‚‚»ö»;‚³ͤͥ̃ũ AA 6, 700, 920] $8,620, 453] 14, 835, 030 $9, 092,879] 195, 884, 4908205, 002, 019 
T943 eR 7,408, 230 11,071,258| 11,160, 420 6, 424, 898] 171, 343, 250, 184, 320, 034 
10441. — fl: ILS 6, 426,670| 10, 985,211| 12,055, 390 7, 372, 886| 155, 579, 580| 175, 642, 157 
IIöÜ§Ä%‚s terol tees de 4, 386, 990 8, 712,045] 13, 622, 000 9, 283, 982] 153, 405, 210| 179, 307, 902 
If. 8 4, 253, 860} 11, 407, 302] 12, 156, 220 9, 187, 7300 178, 852, 360| 234, 339, 486 


Includes mica schist, conglomerate, argillite, various light-color volcanic rocks, serpentine not used as 
ma soapstone sold as dimension stone, and such other stone as cannot properly be classed in any princi- 
pal group. 


Stone sold or used by producers in the United States, 1945-46, by uses 


1946 
Use — 
Quantity Quantity Value 
Dimension stone: 
Building stone: 

Rough construction short tons 155, 750 8926, 402 208,170 | $1, 578, 668 
Cut stone, slabs, and mill blocks. .... .cubicfeet..| 3,038,120 | 4,558,609 | 6,654,340 | 12,189, 205 
Approximate equivalent in short tons 489, 0500 — 
Bubble gereent short tons.. 203, 430 649, 604 
Monumental stonenn? cubic feet.. 3,677,920 | 17,434,556 
Approximate equivalent in short tons 300, 070 
Paving blocks. number.. 578, 750 50, 346 
Approximate equivalent in short tons 5.270. A 
Gurblag VV cubic feet. . 374, 900 544, 477 
Approximate equivalent in short tons 30. 4000 
Fl A caeco et cubic feet.. 475, 620 525, 364 
Approximate equivalent in short tons. ............. 38, 130 EE 

Total dimension stone (quantities approximate, 
in short tn.. 1, 058, 690 1,374, 580 | 32, 972, 220 

Crushed and broken stone: 

z short tons. 4,801,170 3. 847, 550 5, 010, 207 
Crushed s tou ee do....| 85, 373, 260 107, 267, 250 110, 892, 504 
Furnace flux (limestoneꝛꝛꝛ do. . 27, 639, 520 ‘ 25, 157,760 | 20, 791, 833 
Refractory stone do....| 2, 526, 650 545, 2, 085, 080 4, 157,179 
Agricultural (limestone) .....................-- do.. 17,395, 570 22,781,750 | 32, 482, 907 
O 8 do....| 14, 610,350 | 22, 926, 012 | 16, 335, 390 | 28, 032, 636 
Total erusbed and broken stone............ do....|152, 346, 520 161, 459, 264 177, 477, 780 | 201, 367, 266 


e sess 153, 405, 210 |179, 307, 902 |178, 852, 360 | 234, 339, 486 


IGanister (sandstone), mica schist, soapstone, and dolomite. 
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Stone sold or used by EE producers in the United States, 1945-46, 
y uses 


[Included in total production] 


1945 
Use 
Short tons Value 
Building stone 50, 490 $72, 634 
Fiagzin C ⁵⁵g;s 8 200, 610 219, 972 
os sleek EE, dad ĩ é 
I ĩ ³ðA mt case eadi E 1, 443, 830 1, 866, 197 
Crushed stonn n 4, 760, 970 6, 317, 471 
Agricultural dimestone)) 326, 479, 461 
Other H8... c A E ee 468, 580 812, 889 


7, 269, 040 8, 768, 624 
Stone sold or used by producers in the United States, 1945-46, by States 


1945 1946 
State Short tons Short tons 
(approxi- Value (approxi- Value 
mate mate) 

ef TEE 2, 238, 740 $3, 326, 753 1, 874, 330 $3, 385, 892 

TT EE J (1) (1) 
AFEZODER. . 404, 170 376, 200 1 191, 430 3 269, 279 
Al7!uh‚d cor erc uc ewe 3 932, 320 3 926, 763 1, 135, 856 
California. ⅛·¹ ĩð K ees 9, 636, 810 8,554,461 | 28, 950, 320 3 8, 452, 083 
Sir UN EEN 671, 620 923, 612, 000 818, 608 
Connecticut... oooooooccccccoccococononono- 817, 670 1, 166, 288 1, 324, 160 1, 878, 793 
Pf FTT ⁵ð GE ieee NS 57, 662 
(C NA 32,617,180 | 23,024,465 | 22,863,070 3 3, 212, 135 
Georgia. ²⅛ꝛꝛ“ ð 8 21,514,710 | 24, 799, 320 2 417, 340 8, 538, 435 
Haüwnl ocaso consola mx Bra 1, 639, 820 2, 433, 566 763, 920 1, 195, 265 
E A ĩᷣͤ Ä ii ee ine, ae NE ON 247, 140 293, 980 548, 870 568, 159 
Illinois. votar eee eee tan oda 10, 950, 940 11, 384, 625 15, 635, 470 16, 891, 933 
erly ioe One natn 8 4, 187, 110 6, 293, 019 5, 767, 430 9, 950, 338 
ö§öÜ mm A 3 4. 026, 3 5, 306, 299 5, 162, 540 6, 646, 273 
AT AMEN ARES ore v8 33,666,000 | 22,847, 200 3, 653, 640 3, 908, 588 
Kentucky 33,470,770 | 33,740,716 | 24, 745, 560 3 5, 205, 820 

7 8 1, 000, 040 756, 341 (i) (1) 
MAIN ee iia aa 1 112, 920 2 382, 414 3 147, 680 3 927, 588 
Marylanlldldldldll nono non 31,242,930 | 31.851,828 | 31,715,120 3 2, 622, 618 
Massachusetts. 1, 283, 310 2,393,390 | 21,976, 180 3 4, 135, 238 
Ghigün o o loue ace e es 3 15, 493, 790 | 39,027,207 15, 432, 820 9, 971. 003 
Minneeotg eee e Lll. 1, 173, 800 1,962,394 | 31,286,800 3, 700, 535 

oe JJ J ia ade i (1) (1) 308 

ETT A ³˙%àͤ4. EE 35,314,160 | 26,055, 747 7, 258, 000 8, 996, 440 
TT EE 646, 850 563, 374 441, 480 440, 046 
A AAA 8 297, 750 622, 671 263, 930 612, 120 
ef uretra aan bei 104, 180 151, 673 1 87, 810 3 122, 940 
New Hampshire. .............................- 3, 760 93, 089 68, 530 385, 828 
New Jersey. een ene 22,261,750 | 33,498,182 3, 419, 210 5, 239, 342 

New Mexico...-.-..-.------------------------- 361, 700 173, 120 (1) (1) 
(( dotar ae deta 900, 560 9, 133, 781 9, 939, 440 12, 086, 748 
North Carolina. _..........-.......-----.------ 22,297,670 | 2 458 4, 505, 880 6, 835, 448 
LEE 2 13, 279, 800 | 213,966,710 | 316,901,440 | 319, 060, 160 
Oklahoma. _...._...--...---------------------- 3, 894, 720 1, 572, 772 3, 413, 430 2, 624, 579 
e EEN 31,498,100 | 21,898,073 | 21,472,700 3 2, 008, 374 
Pennsylvania.. 2 17, 708, 300 | 2 22, 266, 706 18, 883, 740 25, 872, 596 
Puerto Rico........................ cse sre lel 1,150 842, 606 155, 860 290, 722 
Rhode Island 3 11, 280 3 219, 263 3 4, 860 2 274, 130 
South Carolina....................-.----------- 31,380,800 | 22,041, 202 1, 979, 270 2, 990, 678 
South Dakota.. 1 303, 500 | 31,605, 904 379, 880 2, 385, 543 
SN 4,772,720 6, 318, 915 5, 156, 490 7, 625, 086 
o EE 2, 798, 580 2, 726, 659 3, 285, 220 8, 611, 118 
C7!;öô eben A 3 215, 400 3 318, 254 404, 370 501, 940 
nos“... 173, 120 4, 538, 557 230, 400 6, 740, 160 
BSG tide kee ERR :s; 5, 445, 900 6, 689, 809 7, 873, 020 9, 754, 482 
Washington 33,741,250 | 33,773,096 | 33,149, 900 3 3, 232, 805 
West Virginia. E 8, 670, 700 3, 989, 534 | 24,131, 540 3 4, 464, 048 
Wisconsin— LLL. 4, 764, 180 8, 442, 921 6, 193, 400 11, 473, 119 
W VOM co ceca ee oe e 1, 551, 220 L 321, 415 1, 204, 570 1, 203, 636 
Undistributed `. ....-000 000 0000000aa0aaaa aa 1, 407, 710 2, 247, 325 1, 870, 030 1, 936, 290 


153, 405, 210 | 179,307,902 | 178, 852, 360 234, 339, 486 


i To avoid disclosing contacta) inf s gures 
o avo osing confidentia ormation, certain State totals are incomplete, the fi not in- 
cluded being combined under ““Undistributed.” 
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DIMENSION STONE 


The term ‘‘dimension stone" is applied to blocks or slabs of natural 
stone, most of which are cut to definite shapes and sizes. These 
products are distinct from crushed and broken stone, which com- 
prises irregular fragments or grains sized chiefly by mechanical 
screening or air separation. Crushed and broken stone is covered in 
a later section of this chapter. 

Dimension-stone producers may be divided into three main groups 
upon the basis of plant operation. The first group includes operators 
who quarry stone and sell it as rough blocks or slabs; the second 
group quarries stone and also manufactures it into finished products; 
and the third buys sawed slabs or rough blocks of stone and manu- 
factures them into finished products but does not operate quarries. 
The Bureau of Mines statistical canvass covers the first and second 
groups, but as the third group comprises manufacturers rather than 
quarrymen it is canvassed only by the Bureau of the Census. Bureau 
of Mines statistics are compiled from reports of quantities and values 
of original sales; hence they include some material sold as rough blocks 
and some sold as finished products. 

Total sales of dimension stone in 1946 increased 30 percent in 
genny and 84 percent in value compared witb 1945. These over-all 

gures include slate, but detailed statistics of this branch of the indus- 
try are given in the separate chapter on Slate. 

The accompanying table presents salient statistics for 1945 and 1946. 


Dimension stone sold or used by producers in the United States, 1945-46, by 
kinds and uses 


Kind and use 1945 a Së 
ercent o 
Total change 
Granite: 
Building stone: 
Rough construction short tons 15, 220 69, 750 +358 
VT EE $56, 314 $380, 338 +575 
Average per d EE $3. 70 $5. 45 +47 
Cut stone, slabs, and mill blocks cubic feet. 151, 250 538, 810 +256 
Ii 8 $328, 366 $2, 127, 124 +548 
Average per cubic foot ....-...-.--.------------------- $2.17 $3.95 +82 
Rull 8 short tons 108, 880 130, 820 +20 
E EE $192, 107 $263, 054 +37 
Monumental stone...........----.-------------- cubic feet.. 2, 600, 760 3, 194, 740 +23 
Ve IT ioe bel a Baa EE $8, 228, 343 $13, 433, 094 +63 
Average per cubic ſoo . $3. 16 $4. 20 +33 
Paving block? number.. 212, 570 578, 750 +172 
DATT: P whe E E Ee Ee e E $22, 336 $50, 346 +125 
COEDING ·wà]. a ⁵ꝛ 8 cubic feet.. 119, 270 314, 540 +164 
WING EE $153, 819 $458, 312 +198 
ee tit imate short tons 361, 650 535, 230 +48 
inf approximate sho ae S ; 
V Vâ te ae $8, 981, 285 | $16, 712, 268 +86 
Basit and related rocks (trap rock): 
u stone: 
Rough construction short tons 7, 470 20, 470 +174 
Value S oct ook Ad yy mt 92 85 8 Bal 
Average por $0 MM cence ege ee : . ~- 
J ð ͤ short tons 196, 050 29, 460 —85 
ec SEENEN $210, 693 $17, 232 —92 
Total 


ENEE short tons. 203, 520 49, 930 —75 
ae 7 8 $230, 395 $70, 469 — 69 
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Dimension stone sold or used by producers in the United States, 1945-46, by 
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kinds and uses—Continued 


Kind and use 


Marble: 

Building Stone (cut stone, slabs, and mill blocks) cubic feet. . 
Va Jjͥiſuj́ugſuſIuJZÄIuÄͤIy- 
Average per cubic ſoooit . 

Monumental stone cubic feet... 


Limestone: 
Building stone: 
Rough eopstrucetlon. 2 -2-0 short tons. 


Average per ton 
Cut stone, labs: ind mill blocks.............. cubic feet. . 


Average per cubic foot... 
e EE short tons.. 


Sandstone: 

Building stone: 
Rough construction short tons. 
M õĩð˙ð»i]%o²ͥ ꝗͤ A 8 
Average per TON. o .d din eee 
Cut stone, slabs, and mill blocks..............cubic feet. 
8 VVV 
verage per cubic fſo oo 
Rll At LL short tons 


Miscellaneous stone: ! 
Building stone cubic feet.. 
Value Eeer EE 
verage per cubic foot... 
Rupdl e short tons 


Total dimenslon stone, excluding slate: 


Uantt :: approximate short tons.. 
alue 


—— ——— 
- — — Q—2———2 emm zm mmm mm E ee = 


mm e e en we 
"Spee es e ee em ee ee eege e o UU— “ e ee gene ge e me e o e o 


Total dimension stone, including slate: 
vanity FCC approximate short tons. 


! Includes soapstone, mica schist, xolcanie rocks, argillite, and other varieties that cannot be classified In 


the rincipal gr 


g 

& 
ex 
S 


8 


1045 


265, 500 
$1, 573, 148 
$5. 93 


288 
288 


N 
CH 
os -4 


S 


Sade 
8888 


BE 
88 


1, 058, 690 


$17, 848, 638 
69, 660 
$1, 971, 740 


1, 128, 350 


$19, 820, 378 


ou 
etails of produc ction, by uses, are given in the Slate chapter of this volume. 
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BUILDING STONE 


The largest use of dimension stone is for building. During the 
war the output of dimension stone declined to a record low in 1944. 
However, demand improved in the following year, and in 1946 output 
increased 87 percent in quantity and 151 percent in value as compared 
with 1945. The following table gives the quantity and value of the 
major types of building stone used in 1946. 


Building stone sold or used by producers in the United States in 1946, by kinds 


Rough 
Kind Construction Architectural 


Cubic feet Value Cubic feet Value 


EA EA 


Granite Ee 838, 420 $350, 338 143, 840 $156, 821 
FFII E p C UR ELE Cd ne 242, 990 04,2404 A EC 
NAP OG iul cll ell cod tinto eran ⁰¹ E e Set 107, 500 277, 123 
Finns o ⁰ 700, 640 147, 420 2, 596, 340 ], 843, 624 
Sandstone... So och eee mui SEN 8 313, 430 134, 644 102, 910 66, 864 


AA MMMM 416, 470 863, 029 AN oce 
2,512, 050 | 1,578,668 | 2,950, 590 2, 344, 432 


Finished 
Total 
Kind Sawed Cut 


Cubic feet Value Cubic feet Value 


— —— — | —jÜ6 — •— ͤüĩ—— 


Granite l secco ED tks 253, 190 $654, 453 141, 780 | $1,315, 850 


Basal PS n bee O mmm . 8 

Marble esc vare recu aa 101, 890 531, 408 213, 490 2, 271, 022 

Limes tone 1,487,950 | 1,607, 584 593, 760 | 2,^65,215 ; 
Sandstone...................- 855, 600 | 1,217,677 56, 090 181,564 | 1,328,130 | 1, 600, 749 
CIA A A PP 8 416, 470 863, 029 


—————— | — ee E, —— —————À — | e 


2, 698, 630 | 4,011,122 | 1,005,120 | 5,833,651 | 9, 166,390 | 13,767, 873 


! Sawed stone corresponds to dressed stone for construction work (walls, foundations, bridges) and cut 
stone to architectural stone for high-class buildings. 


GRANITE 


Sales of granite in the form of blocks and slabs gained 48 percent 
in quantity and 86 percent in value in 1946 compared with 1945. 
The greatest gains were in the building-stone branch of the industry, 
rough construction stone sales gaining 358 percent and cut stone 
256 percent in quantity compared with 1945. Monumental stone 
gained 23 percent in quantity and 63 percent in value. Paving block 
and curbing sales were more than two and one-half times as great 
as in 1945. Unit prices were higher in all but one of the important 
categories—that of rough architectural stone. The unit value of 
nun blocks—now a minor product of the industry— was also lower. 

etails by States are indicated in the following table. 


MINERALS YEARBOOK, 1946 


1108 


*(e3eurxouddse) 1903 91909 OCF ‘EES : 
u DÉIDOLDSTD D, i pepnpoug ; 


Uh "Oed ur "A EM CLA S dedans, eee ee | ` ` v.. EA Le ee siehe Soren ^ x: re 
-Jxo1dd9) suo} 110gg 
cue v. oF ‘I$ SR JW 60 0$ AAN , A iu! mS £8 Z$ AS: 10 7$ 5 66 +$ > a 60 ‘I$ ESA »"9$ rer onna jun avia Y 
892 ‘ZTL '9rj0gc “SES |CIE Ser OFS ‘PIE/ORE ‘OS 1092 werd pot olobe’ ro yr ‘927 20 1 ‘899 'z| FSO ‘E97 [078 “DETIEOS *046 ‘1/026 “FOE|IZ8 91078 euer 08 092 ‘69 | IST 
mam er meer eene 0007900109000 oam um us eto» sz ein OON OSC COP ‘es, ere Rau, [Perge A 
1 ! I 1 
LLL ‘808 ‘T [OC ‘8 (1) (1) (1) O SOL ir S MO E re ae (éi: ` el ea (1) e UJSUODSI M. 
ose 67 "Lk: H eher Wel ee ea eal 1) ( 80 (1) C ld rica MW MP EE AA TOpsUTYSE M. 
(1) eh, Fee ENEE ee (1) (1) 1) I 1 SE A | Dd SRT GE IE, RAI. A E ja a 
RÄ E E ovp map A d FE (1) W E uon 
ZL9 Fl r 000 O01 000 Ol TZI o 089 ‘ZT e da SS ra ae We ` lente, ee 7"$9X9.L 
OGG A qoum RETE ce ril Re ce 121 ‘999 '1/006 “PST m ( MEE E ee UEM Irure E oom E T ur Mb qvi 8I0X8B( INOG 
THL 229 092 Cé (1) QA m i ec (1 (1 ct JO esse a 611 OCT 9£9 'I OS? £ === 2 SugoreQ qinog 
984 909 r gp) Id hh Ke cre eda avere 982 ‘99% WE ‘OF PAR a PRA A Mie TID net E ee a r [4 AA puss] spoqy 
Ell der rr 9re'r joes'ec fe n It (1) (1) TE ET E (1) (1) [901 100 88 |8 A a €] ugA[Asuuaq 
(1) fb, ipie KE (1) r A ee ect a a cine bea e RI. H Oia LIT 103010 
T£ 'F6€£ 0£6 2 (1) 3 Hd aa t (1)  (1909'82Z 008 “p2 IO VE e a aoe 1 gh, euet ax A 8 AAA guioquSe[10 
TEL ‘OPO or 65 (1) (1 (1) (1) I (DI rte 9 ois 'oc t 1 I fr 8 9 "77 uon YHON 
882 '18 yah ee oa, (1) (1) (1 WW Doro ferens a I I I 1 p je T OX MON 
90€ “£62 AR: CN SM oD ent che 868 681 081 “ZT JOSE ‘Oe „ MEOS (emigre) pies 0022 losp “e lost IS, £ "7501 qsdure q MIN 
OEL ‘OI s^ ME, os dir AO AA (1) (1) (1) Dh. tae A ee . o NI oC. CER RES g Na, AAA KE? 
(1) A A POT A beggen bi apio steil QURE (1) (1) PUMP GLO MR A . Z TERA LmnosstA. 
nl SP ie ce papa ee OOF 280 ‘1/002 911208 '10£ [088 'FOI Ce tll. (1) Gy [tx SE pes KIr 8] OSOUTT W 
SPL 291 ‘I |06F ‘TE i (1) (1) (1) (1) |.) (1) (1) 198 95 ¡OTE £ " 581 09 00 ‘FI (1) (0 4 cr rd 81 395998888 A) 
HELI l P9 | (i PUN ae, DR A rar at lors gu raagis F C1) | (1) eng oe jg TT PURA A 
188 '209 OZ “FI £99 'S La: 9 OS ‘TZ 000 ‘SOT|ZOT Z6 09€ ‘ol £66 ‘IS 098 Kid gor 9 026. i 9000 18 [OE OE 1177 1-7 — 01 SÉ Re SUBAN 
988 ‘ELL ‘Z 10€8 CI lOP6 'F6$|04z ‘ZS [OTI “ES [OST ‘99 |9IC ‘SHE 091 981988 Koch T1093 ‘OEL GLL'T* [OTS 'OC 700 OI - VEN Sea KSE 196 188048 ‘2% |ST SE d 3.0 at 912.1007) 
(mt eg | G) | (9 | — |... (1) (1) io 2 |069 ‘+ (0 | (0 88 Lis gi emeng jogo'g CTT E du jnopooeuuoQ 
088 '6 „ wie iot do | depo Daag 0fc$ 0c 069 '6 081 * uw Ee ais (arses as ink wad) ig iene iex Ze Eh ek Er UM 1 um Ls OpSJo[ot) 
eec ITS 019 (1) t: EN id O (1) (0 is 966 099 ‘ze Ar roe (1) (1) (1) ub JN sdb E gruoj Bpo 


—— . — 43 — — —— 3 Ä ged OM d eee peed — . M | ————— — 


Seel "UI. ee pito zen [att [onma e men ME E. 
0} eet 
31008 EU TN es wer A sopor p URS mque MCN ee, 91918 
posso q3noq ANA posse q3noy 
[830.L 3uqang  |sxo01q aue [BJUSUINUO JA 3upprng 


sesn PUV so1v3g 4d '9pgT ur sejejg POUN eq ur s1eonpoud 4d pesn JO p[os (ouo38 uorsueurrp) eus 


Digitized by Google 


STONE 1109 


The following tables show sales of monumental granite in the Barre 
district, Vermont. 


Monumental granite sold by quarrymen in the Barre district, Vermont, 1942—46 ! 


Cubic feet . | Cubic feet Value 


612, 220 : 713,050 | $2, 308, 506 
635, 350 7, 777 990, 156 3, 461, 801 
733, 500 


3 Barre granite is sold also for construction and crushed stone. 


Estimated output of monumental granite in the Barre district, Vermont, 1944-46 ! 


—— NS D 


Total quarry output, rough stock cubic feet.. 613, 308 716, 089 982, 602 


Shipped out of Barre district in rough. ................. do.... 122, 661 143, 217 196, 538 
Manufactured in Barre district zun: do 490, 647 572, 872 786, 154 
Light stock consumed in district. ii do.... 383, 319 477, 393 524, 103 
Dark stock consumed in district do.... 229, 989 238, 696 262, 051 
Number of cutters in district... 2. l.l lc cc lc lc ll cll... 1, 200 1,318 1, 500 
Average daily Wage... 22. eee eee eee eee EN $10. 00 $10. 50 $11.00 
Average number of days worked. 244 250 250 
Total pay roll for yea $2, 923, 000 $3, 459, 750 $4, 125, 000 
Estimated overheaouuiuauãͥàu»uůunum —.é—4“0O0r Ll LLL. ll.. 1, 464, 000 1, 729, 875 2, 062, 500 
Estimated value of light stock... ], 494, 934 ], 862, 833 2,718,781 
Estimated value of dark stock... 1, 069, 449 1, 109, 936 1, 621, 442 
Estimated polishing costꝶt LL. LL eL ll llle rss- 129, 347 1, 441, 128 2, 236, 418 
Estimated sawing cost 388, 038 1, 127, S39 1, 750, 240 

Total value of granite................................... 7, 473, 758 10, 731, 361 14, 514, 381 


1 Through the kindness of the Granite Manufacturers’ Association, Barre, figures covering the entire 
granite industry of the Barre district are given in this table to supplement figures of sales reported by 
quarrymen. 


BASALT AND RELATED ROCKS (TRAP ROCK) 


Owing to their dark color, basalt and related rocks are not used 
extensively as building stone. Sales in 1946 for rough construction 
were higher than in 1945, but sales of rubble—a crude form of build- 
ing stone—declined greatly. Basalt and related rocks are used to 
some extent for memorials, but such stones are classed in trade as 
black granite and are therefore included with the figures for monu- 
mental granite. 


Basalt and related rocks (trap rock) (dimension stone) sold or used by producers 
in the United States in 1946, by States and uses 


Building stone Total 


State Rough construction Rubble 
i Short tons | Value 

Corada ee DE ee Ss 0 

onnecticut..........--------| 1| @® | (Q LL 

NR Il! dy tine dc $20, 205 
Monti. ] ũ ̃ò P.. 0 
New Jerseyyhokh P 
Oregon 1| (Q0 | „ gp....-.--.--------- 405 
Pennsylvania........---.----| | 1| 15,730 | $37,400 |............|---.—- San A i 064 
Undistributed E, 8 d 
Average unit value 32 60 $0.58 |..........-. 


Included under Undlistributed.“ 
3 342,990 cubic feet (approximate). 
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MARBLE 


In 1946, sales of marble increased 29 5 in quantity and 50 
percent in value compared with 1945. The marble industry is be- 
ginning to benefit from the rise in construction of large permanent 
public and private buildings. Although the emphasis of the building 
industry in 1946 was on residential construction, sales of building 
marble increased 59 percent in quantity and 96 percent in value. As 
a large potential demand for buildings that customarily are built 
partly of marble has accumulated during the past 15 years, further 
increases are expected. 

Sales of monumental marble rose 10 percent in quantity and 28 
percent in value in 1946. 


Marble (dimension stone) sold by producers in the United States, 1945-46, by uses 


1945 1946 
Use ———— 
Cubic feet Valuo Cubic feet Value 
Building stone: 
Rough: 
EXtBFIOE ß eae vee ed 24, 710 $42, 114 9, 170 $31, 653 
Interior !.................... F 59, 420 132, 857 98, 330 245, 470 
Finished: 
Erei ac neve xe rad d aU Re 33, 990 157, 413 87, 670 535, 100 
Interior. eu uae de A o Mal 147, 380 | 1,240, 764 227, 710 2, 267, 330 
Total exterio⁊ kk 58, 700 199, 527 96. 840 566, 753 
Total interior ra REOR RES 206, 800 1, 373, 621 326, 040 2, 512, 800 
Total building stone 265, 500 | 1,573,148 422, 880 3, 079. 553 
Monumental stone: 
ZOUED A oo ß ß FFC 
Fi; ³ð dec pet OE eee 438, 110 | 3,132, 284 483, 180 4,001, 462 
Total monumental stone. .................... 438, 110 | 3,132, 284 483, 180 4, 001, 462 
Total building and monumental............. 703, 610 | 4, 705, 432 906, 060 7, 081, 015 
Approximate short ton 59, 66 CASAS 


! Includes onyx for the manufacture of mantels, lamp bases, desk sets, clock cases, and novelties. 


Marble (dimension stone) sold by producers in the United States in 1946, by 
States and uses 


Building Monumental Total 
A26 Quantity 
Btate ctive „„ 
plants 
7 Value . value Short Value 
Cubic | tons (ap- 
feet proxi- 
mate) 
Alnb ama —— 2 () (1) () e (1) (1) (1) 
Arkansas , | 8. 300 $30, 750 1, 500 7, 900 9, 800 836 $38, 250 
Georgin....------------.-.... 1] 41,920] 326,112. 254,300] 1, 946, 690: 296, 220 25, 180 2, 272, 802 
Marvland................... l| 500 — 40.548 ........]..- sss. 5, 60 480, 40, 548 
Minnesota................L.. li 1100 Lr DEL II pn: 1, 100 80 13, Bu 
O I s cei ce e 3| 54,450} 309,907, 10 610 41,718) 65.000 5. 530 351,655 
North Carolina... PAS Eed (1) (0) (1) (0 (!) 
Tennessee 5| (1) () (1) (1) 192, 790 16, 390) 1, 411,915 
Utah A aces desque 1 6. 800 24, 7418 6. RO 580 24,7 
ieren: 5| 09 1) 1) (1) (1) (1) (1) 
Undistributed...............l........ 304, 710 2, 333, 628 216, 770| 2, 005, 554| 328, 690 27, 940 2, 927, 287 


21| 422,880, 3,079, 553! 483, 180 

Average unit value. o loco lo 7.28 

Short tons (approximate)....|........ 90; Ul AAA E AA ß AAN 

——— ee A SS 
Included under Undistributed.“ 


Deen Pepresont onyx rough blocks for the manufacture of mantels, lamp bases, desk sets, clock cases, 


3 Average value per cubic foot. 
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LIMESTONE 


Although equivalent to only about half the prewar tonnage and 27 
percent of the 1929 value, the output of limestone, in the form of 
dimension stone, in 1946 was recovering steadily from the wartime 
lows. Less rough construction stone was reported than in 1945, but 
all other classes showed substantial gains in tonnage and value. 

Production of cut stone was more than twice as great and the value 
per cubic foot was 19 percent higher than in 1945. Rubble gained 36 
percent in tonnage. The total quantity of building limestone sold 
in 1946 was more than one and one-half times that of 1945, and the 
sales value was more than two and one-third times as great. See 
details in accompanying table. 

The area in the United States most productive of dimension lime- 
stone is in the vicinity of Bedford and Bloomington, Ind. "This area 
supplied 80 percent of the rough architectural and finished (sawed 
and cut) limestone sold in 1946. | 

The following tables show production in the Bedford-Bloomington, 
Ind., and Carthage, Mo., areas over a 5-year period. | 


Limestone sold by producers in the 8 oolitic limestone district, 1942-46, by 
asses | 


Construction 


Sawed and semi- 
Year Rough block finished Cut 
Cubic feet | Value | Cubicfeet | Value | Cubicfeet | Value 
UV SE $160, 117 135, 360 $98, 519 766, 320 | $1, 070, 164 
1943: EEN 94, 500 135, 580 92, 034 141, 200 211, 019 
ër TC WEE eor eere eens 133, 829 1 254, 060 1 222, 354 1) (1) 
70 es Sev e ef EE 434, 173 739, 080 571, 799 401, 330 1, 023, 744 
(Mii ru cc EE Xd erue 1,143,664 | 1,340,930 | 1,411,831 453, 010 1, 460, 305 
Construction—Continued 
Other uses Total 
Total 
Year 
Short tons Short tons 
Cubic feet | (approxi- Value Short tons Value (approxi- Value 
mate) mate) : 
4 sero 1, 428, 300 103, 500 | $1,328, 800 87, 770 $69, 404 191,270 | $1,398,204 
1 ----- 565, 530 41, 000 397, 553 150, 710 181, 303 191, 710 578, 856 
TTT 593, 150 43, 000 356, 183 16, 380 13, 690 59, 380 369, 873 
J 2, 095, 730 152,000 | 2,029,716 24, 880 23, 850 176, 880 2, 053, 566 
194. 3, 724, 650 270,040 | 4,015, 800 71, 550 45, 144 347, 590 4, 060, 044 


! Cut stone Is included with sawed and semifinished stone. 


MINERALS YEARBOOK, 1946 


1112 


*(e19urxouddw) 399) on 059002 « — ,,"peynqpisrpun,, zepun 


Gel MAGAR 


a a "gi e, ein oS Ap we. we SL. D A OO ee A a O CULL (91€urmxo1dds$) suo} 31008 
n 67 '0$ A aa —— | MARG phi adde EA TN ty A dde puce o Va. xd eben, 2 ¿pun ama 


728 OI 080 8 662 'ZL9 '£| OIL 180 T | vc9 ers 1 OFE 96 Z | OTH "LPI 29 


— | | eS x——ꝛ— ß—— — | — — ͥ ` 


peinquasppu n 


8£6 ‘SFI 
DL 009 (1) wan ` nem Nep ci et Das lumen liem ot Ree | SERA 
E CEU EB cr ee gp QE ...... p Lë DEA 
ay S rr . del ice imac E N, aa JUOULIO A 
TZS HL rr de OT ug Eu bo, ik O A A EDO eS L a Sexo], 
(1) () O i "EUG T udo: UT. 715.4... E ARTES 4o o. tee MOSES us Mare Ww AR. D MER m o 2. 3. 99SS9 UU9.T, 
mo qm. - [Dt NNI x a ñðèð ß ̃ĩͤ ß dede uis EC CR Ee Xe don 
, EREE EA eaa L.. p Joma le | kee oA oj1onq 
868 ‘Le 0€0 18 C SAM a Me E SET MEO c D LN LS cem aet srueA[Asuuaq 
() () 3 F hank Seet IS Let OE A . ͤ K 
1) 8 EE E d e e X10X MON 
6+9'69g | 066 77 090'€ Is Lg mt — | 009207 mmm  |896'0€l | Ove ‘set | 886gr [0992 — |4 — [707777070 8 mb 
00 () m hak each pé | Sw. reed po E AT die EE ^ quo Ur cia otn AREA REA ei 
Sen 080 & aen Jun ai (mm Lem 00 201. 820. 61. Lee Lan ans Jä ke m. 
OF K 08% ʻI sob TLL Z DU. AO A AA e WEEN) a, a a ubl] ine s ä va 
FOE (910 'y | 029 047 W Q (1) SET Tes t| OF6 £62 'L. mom OIL CORO T „„ „„ E HUTT 
894 “Pz OG ‘FI Gë | OWOL — | HUP OON SE. ane A DT Kap Y £09 18 00€ T — . REECH ue 
sw Joes | o | o | siu | Om. a 0 Gi) (0) Q [9 [eem e 
(1) | LAD a ree a a NE (1) (1) (1) (1) O b vureqerv 
(93e ong A suo out | ona | yaa aan | ena | 399j9IqnO | enpsA | sao} nus 
en[yA Roddy) 9NIBA | 199] 9Iqn() ——————————— 
suo) 41098 i [v1njoejTqory uoronzjsuoQ 
poA es 
— es pue 3nd) peysturg AR 
udnoꝝ 


Surprmg 


enn pus soyejg 4d 9761 ut 593818 Bom eq ur s1eonpoid fq posn 10 pros (ouojs UOJSUGUITD) ogogemrt 


Digitized by Google 


STONE 1113 


Purchased Indiana limestone sold by mills in the Indiana oolitic limestone district, 
1942-46, by classes 


Total 


Sawed and semi- 
finished 


Cubic feet Value Cubic feet Value Cubic feet Value 


Ld | —ü—— ————— | — — ETE 


116 1449, 950 13746, 312 504, 630 

TC tanos ese 1 232, 700 1 362, 757 232, 700 362, 757 
r eee eect 1 287, 130 1 529, 391 287, 130 529, 391 
1 cease see eee Ine i 798, 372 289, 

||. c ——— Ss ,920 | 1,972, 265 632, 680 2, 016, 465 


1 A small quantity of sawed and semifinished stone included with cut stone. 


Limestone and marble sold by producers in the Carthage district, Jasper County, 
Mo., 1942-46, by classes 


Dimension stone (rough and dressed) 


Total 
Building Monumental Total 
Year 5 
Cubi Cubi Cubi um Sage 
ubic ubic ubic ns tons 
feet | Value | "eet | Value feet |(approx- Value pprox- Value 
imate) imate) 
19422. 2, 5803100, 581 9, 590 $23, 271 22, 170 2, 6508128, 852 430, 2508662, 540 
1943. 11, 950 66, 326 10, 910 33, 532 22,860 1. 910 99, 301, 640] 587, 377 
19444. 14, 180 94,338, 14, 680 58,632! 28, 860 2, 420| 152, 970 220, 610| 629, 
1945. 30, 230 211,200; 14, 150 64, 900 44, 380 3, 660| 276, 199 226, 820 720, 717 
1946. 49, 190| 289, 10,610} 41,718} 59, 800 5, 080, 331, 584 270, 340| 882, 582 
SANDSTONE 


The output of sandstone for use as dimension stone by the construc- 
tion industry increased greatly in 1946. Sales of cut stone, slabs, and 
mill blocks gained 214 percent in quantity and 276 percent in value. 
Sandstone for rough construction, rubble, curbing, and flagging also 
gained in quantity and value. No production of paving stones was 
reported. The total quantity of sandstone sold in 1946 was two and 
one-half times that in 1945, and its value had more than tripled. ` 

As in previous years, Obio was the principal producer. Its quarries 
Dioduced 61 percent of the total value of output in 1946. Otber 
producing States, in order of sales value, were New York, Tennessee, 

ennsylvania, and West Virginia. 


793065—48—— —11 . 


MINERALS YEARBOOK, 1946 


1114 


| | 7 *(eyeurxo1ddv) 399) ojqno Qeg'etg 
Ka 


due pue 'Sujquno *uorjon38uoo 10 plos 619 


SE 3€ pen[sA (suo) O2 91 A[eyeurjxoudds) euojseniq JO 399] OQNI GEO Get sepnjoug s 
a PPINQLISIPUN,, pun pepnrong 1 


mor pq eL r A | Y d 7777-9 > long 2 GR Il ("ir "Goigmmgsoddei suo? 11078 
P: LK WE EEN, OE DE m. ££9$ Ir AM d Be 2 : 7x FF en[sA un 039104 Y 
8L0 ‘LZE 7 006 “091 Oto eu eo [991 '98 109£'09 766 941 |OF6'4Z [FOS 181 060 9 229 ZT „ 009 98 708 09 016 01 779 ‘FET 1088 “pz 20 
GIS ger so 086 76 |OFL'S9 690 1 ot [998 Tel |OIO'CI 792 ‘SOT org 89 89 0/8'g€ |c40'09 Joere 101 DP ol Io: pejnqu3sppu 
6 8 (1) A "ey AL eat O D (1 (1) (1) (1) A A DR RR ES 0 e UISUOOST AA 
(t EEE (1) (1) (1 A e hic Pl abe SR RT et (1) GPG — poer BIUIZITA 189 A 
Aw A o bia at . A EN “ea kees: @ | & O pg TUE x Lac „ 103207958 A 
yc8 '£ 038 (1) eh, tio pant . IR MY Vae ul wx C49 eI 8 hp de^ — itt ECH BOIS A 
D) (1) (1) iD. He Io (1) Ci Bre = Stes ys de, lt eat ate Ce oer ae in 0 o oosseuuo,] 
ye 100 œs qa 197 "pg 079 ‘EF (1) (1) san Y ox t IA AAN (i) (1) (1) D LE OR SE MI —qeeeBSSS t BJUBA[ÁSUUO Y 
I D rr vedi = ten CH 1 U- qu CA byte E m. Aa Nc ome QUSS d- Ra GAJIU ae EE gurioqsexo 
989 687 J mag [ele “vet [00€ 801 67 7 Em |^ | 0> 02 >>> (1) (1)  |652'091 meim oi “OTS ere (t GP dn Ass orqo 
589 "95% rs “OS OI ‘ONT JOET “SST rg 7 |OOF "FI (1) (1)  |000'91$ ez 000 ‘4 OSA I D 05 (i OF! AM. o [etree SS t J104 MON 
£18 2 026 (1) ADs, vi eee (1) UA OS an cle 3L. ARA d D (t ij» ig ME EE s Suu 
t 8 z LC gel o posa A WEE Biro r ug. NIU «;.. 126s 1693 Rz. BUufpul 
I rr Q) e 5 „ IA EE EE Ee b mn dE EE Sour 
D (1) (1) bk [reet (1) r Is E AAA eee hee E MI ( Simon 
989 01 081 3 ut joes -= jr | 5v. (1) (Uu. OA EEN 00€ 18 DOr o eil iere (1) GR JB o JEE opuro 
680 des eg (1) 0) Q) „ei. dE (1) > gekleet JC pp OA fu 
; » , . A. Oo otal A m RU (1) A Pri RePRET SUSUBNI Y 
d (1) (1) Gi Kei EEN A a Be oe . . rr RE. (1) c guoziy 
ant A ono ONIBA bebe 9n[8A Bai on W 
(ou 
-[xoid 399] 399] suo 
DWBA | dei |9"I*A | ojqno | PITA | aan | PIPA | 31098 mo pong — 
suo) [9111790] uoponns sonny 91938 
31098 Juda y3noy -uoo y3noy : 
posso 
[BIOL 30133814 3ujq mo 91qQNY dufpung 


sesu pue sojejg Aq 9561 uf sezeig pejrug e ur szeonpoad Aq pesn 10 pios (euojs uorsueurrp) otoispuge 


oogle 


y 
J 


Digitized by C 


STONE 1115 


The accompanying table presents the sales of bluestone 1942-46. 
Bluestone is a type of sandstone that splits readily into thin, uniform 
sheets. It is particularly well adapted for flagging but is used also for 
building stone and curbing. During the past 20 years the industry 
has declined greatly because concrete has won much of its market. 
However in 1946 bluestone output had regained its prewar level. 


Bluestone (dimension stone) sold or used in the United States, 1942-48 ! 


Cubic feet Value 


Year Cubic feet Value 
ku EE 183, 470 $166, 787 || 1048. 109, 330 $89, 448 
MK oe cece oe pe ee 99, 840 92,059 |} 19400. 273, 120 74,517 
191414. 156, 160 108, 732 


1 New York and Pennsylvania are the only States that produce bluestone. 


MISCELLANEOUS STONE 


Types of stone other than those included in the major groups already 
discussed are covered in the following table. The principal varieties 
are mica schist, argillite, light-color volcanic rocks, soapstone, and 
greenstone. The quantity sold in 1946 increased 35 percent and the 
value 31 percent compared with 1945. 


Miscellaneous varieties of stone (dimension stone) sold or used by producers in 
the United States in 1946, by States and uses 


Flagging Total 


Rough and 
dressed 


Active Rubble 


State plants 


— | ee | ————————— — | —— | | • —g—Q— ——— 


COI RIA. cnc oe ieee ease 
Maryland................ 
New Jersey 


Pennsylvania 
Puerto Rico. ooo 
Virgin... 
Undistributed............]........ 


ES | . 2 A 3 


Average unit value n 


3 Included under “Undistributed.” 
? Building stone (rough and dressed), approximately 416,470 cubic feet; flagging, approximately 21,760 
cubic feet. 


TRENDS IN USE OF DIMENSION STONE 


A 31-year history of the output of dimension stone by kinds is shown 
in figure 1. Since the 1920's, depression, war, and competition of 
other construction materials have kept demand at low levels. The 
curve was rising in 1946 and prospects were brighter than they had 
been in many years. 
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THOUSANDS OF SHORT TONS 


: 
: 


Fic URE 2.—Sales of all building stone and building limestone compared with nonresidential construction 
(public and private), 1915-46. Data on nonresidential building construction from Bureau of Foreign and 
Domestic ommerce. 


Figure 2 traces for 32 years the history of production of all building 
stone and of the principal variety—limestone—in their relation to 
nonresidential building, the class of construction that normally uses 
stone most extensively. After a period of decline during the war years, 
when few buildings—cither residential or nonresidential—of the 
substantial durable type that has dimension-stone components were 
built, the trend of demand is again up. There is a backlog of potential 
public and private nonresidential building construction that been 
delayed owing to emphasis on the less expensive type of residential 
construction. The dimension-stone industry is expected to benefit 
from these building programs in the future. 
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TECHNOLOGIC DEVELOPMENTS 


The wire saw has been used for many years for cutting the softer 
stones. It bas been particularly successful in the slate industry, but 
it has not gained acceptance in granite quarrying. However, it is 
reported that in 1946 work was in progress on adaptation of the wire 
saw to cutting granite at Barre, Vermont, and the preliminary tests 
were encouraging. 

For many years cast basalt has been produced on a small scale in 
Germany. The process and its commercial success has been described 
in a recent British pamphlet.“ The basalt is melted at 1,200? to 
1,500° C. over a 4- to 6-hour period, cast in cast-iron or sand molds, 
and annealed for about 60 hours at temperatures that start at 900° C. 
and decline to normal. The product is used as acid-resisting brick and 
pipe lining. The process is relatively expensive and has never 
attained great commercial success. 


CRUSHED AND BROKEN STONE 


Over 177 million short tons of crushed and broken stone were 
produced in 1946, exclusive of that used for making cement and lime. 
Output increased 16 percent in quantity and 25 percent in value. The 
principal gains were in the concrete and road metal and agricultural 
uses, whereas there were substantial declines in consumption of stone 
for ballast, metallurgy, riprap, and refractories. The average value 
at the quarry increased 7 cents a ton. 

The accompanying table of salient statistics shows the ey sold 
and the value of output during 1945 and 1946, by uses. Detailed data 
on asphaltic stone and slate granules and flour are given in the Asphalt 
and Slate chapters of this volume. | 


1 Nicklin, R. J. P., Investigation of Cast Basalt: B. I. O. S. Final Report 949, Item 21, British Intelligence 
Objectives Subcommittee, 32 Bryanston Square, London W1, England, December 1946, 4 pp. 
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Crushed and broken stone sold or used by producers in the United States, 1945-46, 
by principal uses 


1945 
Uso Value 
Short tons |-— 
Total Average 

Concrete and road metal 64, 108, 190 868, 535, 403 $1.02 | 90,358, 900 807, 765, 446 $1. 08 
Railroad ballast............... 21, 265, 070 | 14,894, 216 . 70 | 16, 908, 350 | 13,127, 058 .78 
Metallurgical................- 27, 639, 520 | 22,076, 393 . 80 | 25,157, 760 | 20, 781, 833 . 83 
Alkali works. 7,076,330 | 4, 068, 060 , 57 7, 418, 690 5, 230, 804 .71 
RIP EE 4, 801,170 5, 589, 584 1. 16 3, 847, 550 §, 010, 207 1. 30 
Agricultural.................. 17, 395, 570 | 25, 892, 317 1. 49 | 22,781, 750 | 32, 482, 907 1. 43 

Refractory (ganister, mica 
schist, dolomite, soapstone).| 2,526,650 | 4, 545, 339 1.80 | 2,088,080 | 4, 157,179 1. 99 
Asphalt filler................. 455, 360 971, 570 2.13 459, 020 1, 270, 734 277 
Calcium carbide works 549, 510 639, 833 1.16 411, 660 437, 231 1. 06 
Sugar factories..............-- 1 340, 310 1 691, 922 12.03 378, 720 693, 058 1. 83 
Glass factor ies 1 556, 610 1 937, 615 1 1. 68 648, 250 1,163, 161 1. 79 
Paper mnills..................- 352, 990 620, 943 1. 76 385, 620 685, 912 1.78 
Other uses. 5, 279, 240 | 14, 996, 069 2.84 | 60,633,430 | 18,551, 736 2. 80 
152, 346, 520 |161, 459, 264 1. 08 177, 477, 780 |201, 367, 286 1. 13 

Portland and natural cement 
and cement rock 222. 27, 332, 000 G 43, 877, 000 Oy. EE 
Ell —?ͤ 11, 841, 000 ö 11, 985, 000 Q) — |[..........-- 
| "Total stone 191, 520, 000 CS —— 233, 340, 000 „ 
Asphaltic stone 642, 600 2, 565, 925 3. 99 777,457 | 2,861, 501 3. 68 
Slate granules and flour 482, 230 | 3, 687, 173 7. 65 „520 5,424, 8. 18 


Revised figure. 

2 Value reported as cement in chapter on Cement. 

3 No value available for stone used in manufacture of cement and lime. 
! Value reported as lime in chapter on Lime. 


The following tables show tbe tonnage and value of stone used for 
concrete aggregate, road construction, and railroad ballast for a series 
of years and by States for 1946. 


Concrete and road metal and railroad ballast sold or used by producers in the 
United States, 1942—46 


Concrete and road metal Railroad ballast 
Year ———————— 

Short tons Value Short tons Value 
1942222222. 107, 701, 010 | $105, 583, 801 17, 566, 640 $10, 810, 977 125, 267, 650 $116, 394, 778 
1943...........-.-- 82, 412, 380 83, 397, 757 17, 235, 700 11,346, 272 99, 648, 080 94, 744, 029 
. 64, 795, 490 66, 144, 499 18, 285, 060 12, 556, 676 83, 080, 550 78, 701, 175 
194555... 64, 108, 190 65. 535, 403 21, 265, 070 14, 894, 216 85, 373, 260 80, 429, 619 
1946. .......---.--- 90, 358, 900 97, 765, 446 16, 908, 350 13, 127, 058 107, 207, 250 110, 892, 504 
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Concrete and road metal and railroad ballast sold or used by producers in the 


i . United States in 1946, by States 
Concrete and road meta) Railroad ballast Total 
State SSS eee l 
Short tons Value Short tons Value Short tons Value 
Alebamg 1) ( (17) (1) 78, 760 $79, 917 
Alas ůaaaa . 1) (1b oe ea see (1) (1) 
ATÍZODB.. iler. c ero cr 295,900 | ? $175,608 (1) (1) 174, 050 247, 003 
Arkansas 367, 900 419, 024 258, 280 $197, 296 626, 180 616, 320 
Californla..................... 6,875,060 | 5,185,955 483, 410 432,442 | 7,358, 470 5, 618, 397 
Colorado...................... 139, 710 e cw msc 139, 710 
Conneeti cut * 1,074, 700 | 2 1, 342, 966 154, 610 153, 780 | ? 1,229,310 | 3 1,496,746 
Delaware 23, 070 A PP oe See ew ed 23, 070 57,062 
Florida....................... 3 2, 446, 150 | ? 2, 565, 068 16, 800 16, 605 |? 2, 462,950 | 32,581,673 
Georgia 1, 714, 590 2, 149, 514 70, 660 65,921 | 1,785,250 2, 216, 435 
Harl. D ME, VE ci Sere oF 
Idaho... A 545, 120 559, 444044 545, 120 559, 464 
O is? 8, 047, 030 7, 752, 749 868, 230 609 8, 915, 260 
Indíana....................... , 080 3, 113, 564 324, 480 315, 009 9, 417, 560 3, 428, 573 
I ⁵ðùd eer 2, 689, 680 | 3,089, 131 (1) 0 22,689,680 | 23,089, 131 
¡CEC 1, 851, 690 2, 092, 611 3 879, 920 3 238, 257 | 32,731,610 | 32,330, 868 
Kentucky.................... 23,514,310 | 23, 975, 668 440, 860 299, 010 | 23,955,170 | 24, 274, 678 
Loulsiana..................... A EPC Rent EE ( (0) 
Maine 29, 900 39, 895 (!) (1) 2 29, 900 2 39, 895 
Maryland. ................... ], 253, 670 1. 609, 003 223, 260 275,411 1, 478, 930 1, 884, 414 
Massachusetts 3 1, 406, 850 | 2 1,857, 496 214, 170 210, 669 | 11,621,020 | 22,068, 165 
Michigan 2, 007, 050 1, 332, 467 () (1) 32,007,050 | ? 1,332, 467 
Minnesota 3 786, 580 3 864, 213 3 48, 600 3 53, 400 980, 260 1, 043, 981 
Missourl...................... 3, 472, 660 4, 107, 171 1, 086, 630 542, 624 4, 559, 200 4, 649, 795 
Montana..................... l (1) (1) 286, 140 277, 214 
Nebraska ([.) (1) (1) () 41. 570 73, 057 
Nevada..........- cerro 287,810 3122, 9400 3 87, 810 2 122. 040 
New Hampshire 63, 550 e ampie es 63, 550 90, 590 
New Jerseyychh 2, 720,840 | 3, 534, 175 1 (1) 3 2, 720, 840 | 23,534, 175 
New Mexico I l (1) (1) 
New VOK 6, 418,670 | 7,260, 908 3 R80, 190 3 727,479 | 1 7,298, 2 7, 988, 387 
North Carolina............... 3, 365, 730 | 4,776,097 139, 550 854, 061 4, 105, 280 5, 630, 158 
KIK deeg Deeg 7, 254,060 | 6, 885, 972 833, 170 721, 998 | 8,087, 230 7, 607, 970 
Oklahomma -020000000 21,310,430 | 31,174, 257 | 21, 555, 610 3 336, 944 2, 970, 490 1, 594, 754 
Oregon....... RAE Ced uaa E d 3 1, 126, 900 | 3 1, 552, 303 3 30, 000 2 15, 000 1,301, 270 1, 708, 251 
Pennsylvania 7, 428, 280 8, 552, 560 3 492, 290 2 580, 177 |3 7,920,570 | 29, 132, 737 
Puerto Ricoo 3 115, 640 3 238, 971 ? 2,020 3 1, 736 140, 540 269, 965 
Rhode Island................. 3 2, 330 24, 34) 2 2, 330 3 4, 340 
South Carolina ? 1, 349, 040 | ? 1, 766, 642 473, 640 475,341 | 21,822,680 | 3 2, 241, 983 
South Dakota 142, 470 211, 653 3 500 3 750 3 142, 970 3 212, 403 
Tennessee 2. 958, 560 3, 513. 456 612, 920 517, 663 3, 571, 480 4, 031, 119 
TT OXAS EEN 1, 854, 150 1, 582, 555 3 662, 870 2 448, 808 |? 2,517,020 | 3 2,031, 363 
A A ( . (.) (1) (1) 271,070 252, 358 
Vermont 11, 280 ; A 11, 280 28, 549 
Ninas. 2 4, 705, 620 | 5. 208, 077 739, 270 689, 086 | ? 5, 444, 890 | 3 5,897, 163 
Washington 1, 528, 750 1, 513, 543 | * 1,210,050 | 1. 071, 41722, 738,800 | 3 2, 584, 960 
West Virginia................. 21,077,630 | 3 1, 271, 782 436, 990 369, 136 | 3 1,514,620 | 31,640,918 
WIscons inn 3, 370, 360 3, 355, 566 456, 100 288, 980 3, 826, 460 3, 644, 546 
W yoming....................- 62, 840 20, 693 3 559, 900 3 599, 521 3 622, 830 3 620, 214 
Undistributed. ............... 1, 969, 260 2, 517, 584 2, 153, 280 1, 802, 028 2, 950, 070 3, 276, 444 


ED | ——M ——— | — — —2—ͤ— 


90, 358, 900 | 97, 765, 446 | 16, 908, 350 | 13, 127, 058 |107, 267, 250 | 110, 892, 504 


1 Included under *‘Undistributed.’’ 
2 To avoid disclosing confidential information, certain totals are somewhat incomplete, the figures not 
included being combined under Undistributed.“ 


COMMERCIAL AND NONCOMMERCIAL OPERATIONS 


'The accompanying table shows the production of crushed stone for 
concrete and road metal during recent years by Government agencies 
of various kinds, contrasted with that by commercial enterprises. 
For several years prior to 1940, Government-sponsored enterprises 
produced 29 to 46 percent of the total output. They consisted prin- 
cipally of make-work organizations designed to meet unemployment 
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and, to a lesser extent, of State, county, and city highway boards or 
commissions. War conditions changed this situation. Unemploy- 
ment eeased to be a problem, highway construction (except for mili- 
tary roads) was virtually suspended, and even highway maintenance 
was widely neglected. Consequently the output of stone by non- 
commercial agencies had dropped to 7 percent of the total by 1945. 
Although the noncommercial tonnage increased substantially in 1946, 
the output of commercial firms increased proportionately and the 
percentage remained at 7. 


Concrete and road metal sold or used by commercial and noncommercial operators 
in the United States, 1942-46 


[Figures for ‘‘noncommercial operations'' represent tonnages reported by States, counties, municipalities, 
and other Government agencies, produced either by themselves or by contractors expressly for their 
consumption, often with publicly owned equipment; they do not include purchases from comm 
producers. Figures for ‘‘commercial operations" represent tonnages reported by all other producers] 


GRANULES 


Beginning witb 1942, the coverage of granules for roofing purposes 
has been more complete than in former years. The following table 
shows total production for the past 5 years. Separate figures for 
slate granules are given in the chapter on Slate. 


Roofing granules ! sold or used in the United States, 1942-46, by kinds 


12, 939, 512 


! Manufactured from stone, slate, slag, and brick. 
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SIZE OF PLANTS 


In 1945 the average crushed-stone plant produced about 99,000 
tons. Almost half (47 percent) of the plants reported less than 25,000 
tons, but they contributed only 4 percent of the total output. On 
the other hand, the 19 plants that produced 900,000 tons or more 
contributed almost 25 percent of the total. The accompanying table 
shows additional details of the size pattern of the industry. Com- 
parable statistics have been published: in Minerals Yearbook for each 
year beginning with 1941. 


Number and production of commercial crushed-stone! plants in 1945, by sizes 


of output 
Total pro- C 
Number | duction of | Percent | Cumulative 
Range of output . le plants | plants (short | of total | ‘tal (short 
tons) 

Less than 1,000 tons 80 36, 290 0. 02 36, 200 
1:000 to 25 000) onset ß E asada 607 6, 234, 740 4. 29 6, 271, 030 
25.000 o 0% % %ͥ %“nhhhhnjůhdVs“Vd2ss2é 242 8, 537, 230 5. 88 14, 808, 260 
50,000 to hr 8 135 8, 262, 000 5. 69 23, 070, 260 
75,000 to 100,000. ,.. 73 6, 329, 930 4. 36 29, 400, 190 
100,000 to 200,000. ............. LL eee eee 165 23, 279, 060 16. 03 52, 679, 250 
200,000 to 300,000. 000 „ 67 16, 664, 430 11. 47 69, 343, 680 
300,000 to 400,000. ..............- 2... lll ll ll nee eee 20 9, 837, 540 6. 77 79, 181, 220 
400,000 to 500,00&kjU—Uͥͥ“õĩ«ce:ͤ 22 | 9.839.000 6.77 89, 020, 310 
500, 000 to 600, 0000 nnn 11 5, 923, 690 4. 08 94, 944, 000 
600,000 to 700, 000ůiũunnnʒnnnnũ·ũ ee lll celle... 10 6, 354, 620 4. 38 101, 298, 620 
700,000 to 800, Oo“ eee ee eee 5 3, 710, 640 2. 56 105, 009, 260 
800,000 to 900, Ooh²;ũuurꝶũõkkõk Le ee nee meee nee 5 4, 163, 060 2. 87 109, 172, 320 
900,000 tons and oveerõnrn‚‚r 19 36, 062, 720 24. 83 145, 235, 040 

Total. A dui uq 1, 470 145, 235, 040 100. 00 145, 235, 040 


! Exclusive of marble, which is primarily a dimension-stone industry. 
METHODS OF TRANSPORTATION 


As shown in the accompanying table, truck transportation is the 
principal method used in the crushed-stone industry, and rail is a close 
Em Waterways provide minor but locally important facilities. 

n previous years the table has included only the transportation 
statistics of the commercial stone used for concrete and road metal. 
Beginning with 1946, the table will include all commercial crusbed 
stone. 
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Crushed stone sold or used in the United States in 1946, by methods of 


transportation 
Commercial and 
"oC. noncommercial t 
perauo! operations 
Method of transportation 
Percent Percent 
Short tons | ortota | Sbort tons | or total 
Tri EEN 73, 076, 890 80, 918, 070 46 
/// y 55, 627, 720 55, 627, 70 31 
- 9 14, 765, 600 8 


Se Kor practical purposes it is assumed that the entire output of noncommereal operations is moved by 
e 0 


GRANITE 


Sales of crushed and broken granite increased 43 percent in quantity 
and 58 percent in value in 1946. The average sales value per ton 
increased 12 cents. Sales of riprap declined in quantity but increased 
in value. Crushed granite for concrete and road metal gained 51 
percent in quantity and 84 percent in total value, and the average 
value per ton was 22 cents higher than in 1945. Granite sold as 
railroad ballast advanced 13 percent in quantity and 24 percent in 
value. The average sales value of ballast increased 9 cents a ton. 
As shown in the accompanying table, granite is produced in a great 
many States, but the bulk of the output comes from the Southeastern 
States. North Carolina was the principal producer in 1946, followed 
by Georgia, South Carolina, California, and Virginia, in that order. 

Tbe number of individual operations supplying noncommercial 
crushed stone cannot be determined with any degree of accuracy 
from the reports submitted. Therefore, in the accompanying tables 
covering granite and most other kinds of crushed and broken stone, 
the number of active plants is not given. For many years before 
1939, when noncommercial production was less important, such 
figures appeared in the tables. | 


BASALT AND RELATED ROCKS (TRAP ROCK) 


Basalt, gabbro, diorite, and other dark igneous rocks that are 
known commercially as trap rock are widely used in the construction 
industry. In 1946 Ner Jersey was the leading State, but Washington 
produced nearly as much. They were followed by California, Massa- 
chusetts, Pennsylvania, Connecticut, and Oregon. Total sales of 
crushed and broken trap rock were 11 percent greater in quantity and 
19 percent greater in value in 1946 than in 1945. The average value 
per ton increased from $1.18 to $1.26. See second table following. 
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MARBLE 


Marble producers accumulate large quantities of waste material 
consisting either of defective blocks or cuttings and spalls from marble- 
dressing operations. This byproduct material is marketed for the 
variety of uses listed in the footnote of the accompanying table. The 
average value varies considerably from State to State because in some 
States a large portion is marketed for high-priced products, such as 
terrazzo or marble flour, whereas in others much must be sold for 
road stone, concrete aggregates, or other low-priced uses. 


Marble (crushed and broken atone) sold by producers in the United States in 


946, by States ! 
Active | Short Active | Short 
State . plants | tons Value Btate plants | tons Value 

Alabama................. 2 6 (?) Teens 1 | 11,000 8140, 000 
California................ 1 3) (3)- Utah... ore tans 1 1,230 | 11,668 
Coloràdo................. 1| 5,990 | $23,976 || Virginia. ................ 1 (2) (2) 
Georgía.................. 1 | 13,300 71,963 || Washington. ............ 4 350 1, 442 
Maryland............... 1| 4770| 57,760 || Undistributed........... due ten 75, 390 | 424, 492 
Missouri 1| 2,860 | 17,160 ——— 
New York............... 1 (3) 8 Pots 20 128, 250 838, 964 
Pennsylvania............ 1 (3) 3) Average unit value $6. 54 
Tennessee 4 | 13,360 | 90, 


! Includes stone used for agriculture, asphalt filler, cast stone, composition flooring, crushed stone, flux, 
mineral food, poultry grit, riprap, shingles, spalls, terrazzo, tile, whiting (excluding marble whiting made 
by companies that purchase their marble), and unspecified uses. 

3 Included under Undistributed.“ 


LIMESTONE 


Because of its wide distribution, moderate production cost, and 
essentiality in the manufacturing as well as the construction industries, 
limestone 1s used more extensively than any other type of crushed and 
broken stone. In 1946, limestone (excluding that used for makin 
cement and lime) constituted 76 percent of tbe total crushed an 
broken stone produced in tbe United States. Output was reported 
from 44 States and 3 Territories and was 20 percent greater than in 
1945. Owing to tbe upward trend in construction, sales for use as 
concrete aggregates and road metal increased 47 percent. As farm 
income was exceptionally high, the tonnage of agricultural limestone 
rose 31 percent. On the other hand, output of fluxing stone and ballast 
declined. The tonnages consumed in “Miscellaneous Uses," which as 
& group gained 10 percent, are shown in an accompanying table. 
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Limestone (crushed and broken stone) sold or used by producers in the United 
States for miscellaneous uses, 1945—4 


1945 1946 


Use 
Short tons Value Short tons Value 

Anne EE ebe 7, 076, 330 $4, 068, 060 7, 418, 690 $5, 230, 804 
Calcium carbide works.. 649, 510 639, 833 411, 660 437, 231 
Coal-mine dusting. ............................ 216, 160 680, 723 208, 830 632, 729 

Filler (not whiting substitute): 
NN ee eke tess T. 455, 360 971, 570 459, 020 1, 270, 734 
i.! ——— 401, 160 661, 1, 076, 728 
f A See anei na gE 138, 750 428, 991 220, 370 645, 440 
Filter de...... Rene Re ue UE K 38, 322 16, 410 33, 324 
Glass factories. ....................... LLL l.l. 1 556, 610 ! 937, 615 648, 250 1, 163, 161 
Limestone sand ...........--.....--..---------- 615, 400 482, 093 622, 230 437, 882 
Limestone Whiting VVV , 220 2, 905, 405, 380 3, 523, 025 
agnesia works (dolomite) 3..................- 295, 540 373, 919 204, 360 464, 750 
373700 RS 8 291, 580 1. 310, 757 373, 630 1, 607, 507 
Mineral (rock) wool............................ 39, 170 , 575 22, 200 23, 400 
, e , 990 ; 385, 620 685, 912 
Poultry l 114, 670 751, 469 117, 630 822, 985 
Refractory (dolomite).......................... 1, 027, 090 1, 120, 136 1, 035, 110 1, 146, 864 
Road.Dbas6....... ee coe seco E sue cocdeseeccsske 298, 930 233, 979 283, 820 252, 806 
Stucco, terrazzo, and artificial stone 25, 590 148, 332 25, 830 171, 113 
8 factories DN iat Sale Sateen ee 8 1 340, 310 1 691, 922 378, 720 693, 058 
Other uses €... cscs ee 199, 800 300, 319 447, 350 543, 291 
Use unspecifled. ............................... ; 423, 321 753, 930 1, 101, 884 
13, 664, 340 17, 828, 864 15, 082, 720 22, 054, 628 

! Revised figure 


? Includ 1 for calcimine, caulking compounds, explosives, f ds, in- 
socticides, Mather SE paint, paper, eer sare e e 
rubber, tooth paste, wire coating, and unspecified uses. 

3 Includes stone for refractory magnesia. 

Includes stone for acid neutralization, athletic-fleld mar , carbon dioxide, chemicals (unspecified), 
concrete blocks and pipes, dyes, electric products, fill material, magnesium metal, motion-picture snow, 
oil-well drilling, rayon, spalls, waste rock, and water treatment. 

Dolomite (calcium-magnesium carbonate) has a variety of uses, 
some of which are quite distinct from those of high-calcium limestone. 
Dead-burned dolomite is used as a refractory lining for metallurgical 
furnaces, and statistical data on this product (which is closely allied 
to lime) are given in the Lime chapter of this volume. Raw dolomite 
is also used as a refractory, particularly for patching furnace floors. 
Dolomite is also used as a source of magnesia (MgO), which may be 
applied to refractory use, employed for heat insulation, or used in 
various other ways. In 1943, for the first time, dolomite was used 
extensively as a source of magnesium metal. This use declined owing 
to the cut-back in the metal program, and none was reported for 1946. 
Sales of dolomite and its primary product of calcination—dolomitic 
lime—for certain uses are covered in the accompanying table. | 
Dolomite and dolomitic lime sold or used by producers in the United States for 

specified purposes, 1945—46 l 


Dolomite for— : 
Basic magnesium carbonate 1122 205, 540 $373, 919 294, 360 $464, 750 
e el TEE (3) „%% V 

Tac ory VE , , , , , 7 

Dolomitic lime for RE eme HE RR 
Refractory (dead-burned dolomlte). ꝛꝛ 1, 187, 330 | 10,613,711 | 1,077,980 | 10,101, 707 
Paper Mis ER , 000 413, 000 35, 000 323, 000 
Total (calculated as raw stone) 3, 801, o 8, 555, 0o0 


1 Includes dolomite for refractory magnesia. 
Bureau of Mines not at liberty to publist figures. 
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The following table shows the tonnages and values of fluxing stone 
sold for use in various metallurgical operations. 


Sales of fluxing limestone, 1942-46, by uses 


Open-hearth Other Other metal- | . 
Blast furnaces plants smelters ! lurgical 3 Total 
Year OOOO eee æ ⅛]7P eee eee 

Short Short Short Short | Value | Short 

tons Value tons Value | ‘tons | Value tons tons Value 
1942..... 23, 663, 630/$18, 523, 158/5, 843, 820/$4, 886, 157 494, 720,$460, 270257, 080 $277, 728 30, 259, 250824, 147, 313 
1943..... 24, 755, 920 18, 785, 57815, 932, 900| 4, 899, 369/671, 990| 581, 325/209, 840, 239, 295/31, 570, 650| 24, 505, 567 
1944..... 24, 045, 890| 18, 954, 79806, 158, 870| 5, 251, 987/557, 830| 547, 2771317, 740| 376, 051131, 080, 330| 25, 130, 113 
1945..... 21, 991,820) 17, 111, 47205, 038, 140| 4, 285, 889 502, 230| 491, 178197, 330| 186, 85427, 639, 520| 22, 076, 393 
1946 ..... 19, 674, 130| 15, 803, 857,4, 869, 300| 4, 342, 467,449, G50; 490, 566/165, 280| 154, 943/25, 157, 760| 20, 791, 833 


! Includes flux for copper, gold, lead, zinc, and unspecified smelters. 
Includes flux for foundries and for cupola and electric furnaces. 


As the statistics of the lime and cement industries are presented in 
separate chapters of Minerals Yearbook, they are not covered in the 
Stone chapter. However, a commodity review of limestone would be 
incomplete without recognition of the large tonnage of limestone con- 
sumed by these industries. Consequently, the following table shows 
the total tonnage of limestone consumed for all purposes. 


Limestone sold or used for all purposes in the United States, 1944-46, in short 


tons 
Use 1944 1945 1946 
Limestone (as given in this report) (approximate)............. 115, 506, 000 | ! 112, 574, 000 134, 717, 000 
Portland and natural cement and cement rock 2............... , 148, 27, 332, 000 43, 877, 000 
|l.» EE 12, 947, 000 11, 841, 000 11, 985, 000 
152, 601, 000 | ! 151, 747, 000 190, 579, 000 
! Revised figure. 


3 Reported in terms of cement in chapter on Cement. 
® Reported in terms of lime in chapter on Lime. 


SANDSTONE 


The output of crushed sandstone in 1946 was 5 percent lower than 
in 1945, but its value was 14 percent greater. The principal decline 
was in the tonnage of refractory stone; smaller decreases were reported 
for ballast and concrete and road metal. The output for riprap and 
“other uses” increased. Average unit values for all uses increased. 
See details in accompanying table. 


MISCELLANEOUS STONE 


Crushed and broken stone, other than the five principal varieties 
already discussed, includes light-color volcanic rocks, schists, boulders 
from river beds, serpentine, and flint. The following table shows 
sales of stone of these types in 1946. Total sales decreased 11 per- 
cent in tonnage and 4 percent in value compared with 1945. See 
second table following. ! 


793065—48—— 72 


MINERALS YEARBOOK, 1946 


1130 


4A'"2p910qu3sppupr),, Tepun pepn[oug g 
"Soen pagjoedsun pus ‘puts Juos *s ¡eds 'so[nueJ8 Sugoo1 ‘oom 3904 n &13[nod “uns INTY 'sXoo[q 9302900 ‘IN |uojureqo J0j euo?spuss sepn[oug y 


€ SS % a enm, ZER, ` Ae I E EE e weert Gët ans JUN 328.194 Y 
YZZ ‘080 ‘6 096 ‘260 ‘6 | O6F ‘see ‘e | 08Z ‘FIG G20 “SIE 06 ‘692 9€4 098 ‘T 009 912 “1 218 v9 022 ‘LSS T 276 7 022 “reo ‘I 

Zr 689 OLE “ez+ 166 Fer 00 ‘KOS GL '£cl 098 011 999 ‘OL 088 (rt SES ‘OIF 099 ‘ZLE 066 C 110 A eurer eese peynqugsppun 

(e) Apo wor lee III 8 (t) (2) REENEN KEE SES OJO A, 

205 566 7 096 '£9c (t) 77 (c) (r) 000 “bs 000 ‘0S OOF ‘Eze 0 ‘ORI IT UJSuoos] M 

150 881 088 FZI Ux DLE eet e CCC KO] (2) (t) (i) KQ) Ek," Ta EE 810131] A 259A 

2 '687 018 '961 6e e 099 01 L£6 ‘8 026 ‘II PEL ‘TET 6 EE ut O In SA 

(e) Le) ee OA EE — O O: cvs Mc ONDE ONIS (r) O EA MO ER uen 

008 9 DUC A A Mais MO CR aie ia oe 008 '9 „ ; . der SOR ee Lp UM GSC eee MNT AE I2 CAP 

(t) A eens alee PT pra oe nt arn M ogee urbc dcc a crc a peg c! itid EM (i) c eosseuuo L 

981 ir 005697 be) be) (c) Mä Le) (2) VOR'IST - | O89 “2Z1 ETL ‘SHI 02008 ON Soe ujnog 

OFZ 621 7 0898 ‘SILT (1) (e) £98 7813 O10 T 850 ctt 019 ‘SRE (2) (c) 889 ‘IZS ‘T (lw g ejuvA[Ásuuod 

d EE, "e (c) F770 ͤ᷑ eI cen I c tene NIS ) [epos TT Suloqv[Xo 

L8L‘L5%‘T | O92 ‘Soz (2) A oa ee et oe ae an Ce (2) (1) EEG 967 QUO pO. | E EE oqo 

) %)! c ucc el 03 e ENEE EE E EE E E EE E BUI[OIVD ION 

048 SI 600 ( EE NN (t t) (t) (n (2) . YIOX MON 

(c) (D. Mee cial Re ARES di NEC EE be) PD. eee oe ee eee rr ee re vuwyuo 

(2) (c) )!!!! 8 (2) 0 J))! AA ee JINOSSIJAL 

o (2) ))! AE a ce Se eee, (e) D oe ee a EE €70seuut]A 

e) D MEN ee he eee ie oy oe Seen Le) C NEN rd Geet, pana acad ARE praia $1195n YIBSSB JA 

921 8 , e... . 921 8 (cc 2 Pu dE E pcc UL aM gee Cg et a MEN rnit Ec fa d E ARON UI 

COT ‘ZS 089 7 0918 , em eer AO 08€ “pp 088 ‘SE 929 4 üc0 f. ß... ern are ag as SUsuB N 

A CS AAN MS EE e (1) F ⁵²⁵•DmPp . p aid euvipu 

Ü (7) )) 8 (c) (Dr Wee se ee Lk: DDR ue EEN sout 

MO J!! VACA EA M (e) FCC EE ee ig nee ee ge 8131094) 

Se, 0€ 0*0 6T AN MESA ⁊ðͤv ñ⁊ᷣ ̃ , IS 0098 00€ 995 O ORC WI ` EE OPB0[09) 

891 9883 061 290 ‘T (2) (2) AO, (t) ZEB 99 7 8 | 046 ‘IZL (2) (s) 022 oct E: ee €IUJOJl[9]) 

E (c) ))) 8 d be) ))) e he AE susueyly 

d Cf EC Wax QM WEE KC D ß MK EE (s) 6b eureqe v 


—— 2—üàä M Àá— | —]— MáÀ——— | — n sá————M | ——QÀá—M M | —" rl | —UÀ——M à — | À— á—— a — € | ——— H—— | m — ö˙“ÿ M M A | Ä2—ꝓ M MÀ M— 


NR | le — . m | ——Ó—MM—À—MÓÓM————— |— . . . ͤ n 


ISET[EQ PROMNIBH ` |[ejeur Geo) PUB o j˖ẽj 


1830.L 1 n 19470 EE EE dudy uss) nos 4485 5875 
eu0}s peusn 0 


91838 


beggen, 


sesn pus 803838 Aq 9561 Ul 80181 penun eq ur s160npoad Aq pesn 10 Diop (ouo48 uexo1q PUB peqsnio) euojSpuwg 


1131 


STONE 


eau jo neamg am Jo eogjo “oy, “undor Aq paparo send ¿5974391338 11949 PUB SIBUO y 
'euojs jo Aypuenb uus 9 sopnjoug p ‘SOUT jy Jo neang oY} Jo eogjo — um of Aq poya SAIT “sigo « 
« pe3nqu3smpu,, pun pepn[oug ¢ ‘sasn pegrooedsum pue ‘spreds *sepnuw8 3ugoo4 '£1030€1ja1 "2010 [Puyu [nopi3€ 10] pesn 9uo3$ sopn[ou 1 
$89 '0$ T II 1 . AE ETE j AA M RS p ees on dos "777""en[sA yrun 02994 y 
vw 987 — 019 190 %% | 066 ‘FOL ‘9 028 “16€ 
OFF ‘969% mot | rer Zeg (ES ‘601 629 ‘FI6 OC ‘2Z0‘T | 69% ‘S86‘T | 001 970 7 1x AME E E Pla P ACE LAN peinqusrpuf 
(e) OE fe pem t rd Esas m e gujuro4 M 
+8» S C (z (s) 3 „ e / d T te e E SUOOS} M. 
11879 09 1E: oo E RARA . WER t (z P LP. a. AAA 1033010958 M 
079 981 020 091 .) c ( t A ee ee 2 ͤ ᷑ ei ͤ SERO E. ire 
t e MESES eX eps (c) (c) t (c) EE detta Mor ERA CRORE cn uen 
ECL a EN ro: (t) (1) Li E. WEE M sr Sexo, 
t Du AREA ER ee BP. A vjoxeq quinos 
(t +] ` coe uod! WE FERRUM. EIA + A AN "1877 L-»Xk ͤ 3i. i ee en ...... BUTLOIBH YINOS 
(s Eu prever ws ILI. P 0 FFT pus[s] epoqy 
Au mL opum. T St UM. stis vl WE Lco. sam Cee MeL. didi cor EP DECRE Uoc pie Vot oN 011904 
6C ‘£29 026 ‘S91 (e) eo E 129 U OFF ‘ES (c) 77... ets deckt vrueA[&suuaq 
OFF LET DII. A NI UI GOMES (1) (c) (£) (z) ß Ae der ˙ ark Eeer Hoäai0 
780 ‘OES NINE puce ch rier Fr y ðͤ vv POMO 
792 ‘Oz WEE Saree eke AA 292 ‘0g e d e orqo 
(G uu ig A es cias ee 8 CIA y sais r ::.. 8 vufloung YON 
E B Lue qe (z) (c) d (t Vini ss dor as eg lo eee eni A-SI E ND rl 
t OM. $e. MEET . ER Yee (t) „rr c U A os MON 
98% T 0€8 21 990 1 R A ATA 062 ‘IZ DINI AAA ET ee eipjsdureH MON 
016 ‘ZI aes ee bi AC E 0$6 ‘ZI i owed et / Sp949N 
SFI WI ono ie " p" we | 082 25 Ké 8 0£0 (o) eese. r Amen 
, , 1 “LLY ESS 196 HE PA ⁰ꝶgꝶJmꝶg . — $ 
99» oos |. E LE circo dir ‘ ei p Gent: Vë CR EE „ 
t ` ES. web cody as TIE ee A t t t “K T'! TES ASI 
fe EM 9. 4. -EN de ay any E E SOP: A A ARS AI fn 
t t [4 E. 4$ «D R7 "Mt psi swap SARS cuim o B Qum ere ee mo ul oni oth ie p vp einen n gn 
R? pa e er GAO nl ent D (3 JJC! ͤ ̃ (TTT TERES 
ro N r 9IL'Z8I * | 087 '99€ » 181 LS OFF ‘OF donas. Joe cap ca jon d a er ERRARE A el 
8 MAA e EAST AAA ARE RA (t E ! ⁰ 2 PRE RR ENEE SOgIDUT 
S AA ^g. So W nemo rte quide gern 0 TT... . EE E Gier 
. EE EE t ^d YE PS CMT ges E RE D nn x dco Sq. oyep 
í pM Im 8 0 FE TV—－ ͤ—— eras MO. 8131090 
EU: Qe” f. (t „ / c pHo 
Oe A e, qim Ug E EM (t) (t) MERE HIR. CEREALS Tc. eat 
eie 'SCG 7 181 18 or “ESTE | LEO 28 09€ ‘6L xot cole E are Cale reb i gia EE Mone 
ger 02 EE E ET weg VY, i ie come wale den ine m A Dak A Ce EEN, d — 
. ee EN, aus. oa. Me re ge (e) E ee meee R ee Ce Lyser y 
EECH, APA. 7⅛ » m; :: E LST OEE. j ĩ⁵ͤ⅛¹ Tx. E 


suo} 310ys | en[peA Lem es, ənwa ee een, eee | suo} es, en[eA 


ISB[[8Q Pvol[ery [83901 puol pus 9j919U0;) 91918 


o. | Sn 19470 


deidiy 
ouois poysnig 


sesn pu* so3v3S8 Aq '9p61 UI so3v3g pojrug oui ur sioonpoud Aq pesn 10 p[os (euojs uexo1iq pus peusnio) euojs Jo senen snoeuv[[9oSst] 


—— — ————— ſ 


Digitized by Google 


1132 MINERALS YEARBOOK, 1946 


MARKETS 


As has been shown in preceding sections of this chapter, the princi- 
pal use of crushed stone 1s as concrete aggregates and road metal used 
in construction of buildings and highways. The tonnage of stone 
sold for such uses is compared, in figure 3, with the shipments of port- 
land cement, the area of new concrete pavements, and the value of 
new construction. There is a definite correlation of trends, but stone 
output has shown somewhat less variation than the other statistical 
series. The trend in demand for crushed stone in construction was 
upward in 1946, and the prospect of further increase was good. 


FIGURE 3.—Crushed-stone aggregates (concrete and road metal) sold or used in the United States compared 
with shipments of portland cement, tota] construction (value), and concrete pavements (contract awards, 
thousands of square yards), 1932-46. Data on construction and concrete pavements from Bureau of 
Foreign and Domestic Commerce. 


The metallurgical industries operated at high rates during most of 
1946. However, pig-iron production—nearly 45 million tons—was 
16 percent lower than in 1945, and steel production, nearly 67 million 
tons, was 16 percent lower. Consequently, sales of fluxing stone de- 
clined 9 percent. Similarly, sales of refractories, such as dead-burned 
dolomite and ganister used in silica brick, declined. The correlations 
of fluxing-stone output with pig-iron production, and of refractory 
stone with steel-ingot production are shown in figure 4. 
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FiGURE 4.—Sales (tons) of fluxing stone and refractory stone, including that used in making lime, as re- 
corded in the éier éi on Lime, com with production of steel ingot and pig iron, 1932-46. Statistics 
of steel-ingot production compiled by American Iron and Steel Institute. 


TECHNOLOGIC DEVELOPMENTS 


It was reported in 1946 that the use of “skull crackers" was in- 
creasing because of a shortage of drillers for secondary blasting. 
Many operators report that the drop ball can equal or exceed the 
efficiency and economy of secondary saning, but some report rela- 
tively poor results. A variety of shapes of ball are used, and the 
drop may range from 6 to 50 feet. The ball usually weighs between 
4,000 and 7,000 pounds.’ 

One of the problems encountered by the managements of crushed- 
stone plants is the damage sometimes done to neighboring buildings 
by quarry blasts. Consequently, considerable interest in delayed- 
action blasting has developed. In this method the blasts in successive 
holes are separated by small intervals of time, and it is said that the 
resultant shock wave will not damage property. The reduction in 
shock has been substantiated by seismic measurements. Another 
advantage claimed for the method is better breakage of the rock.’ 


FOREIGN TRADE * 


Importation of stone into the United States increased greatly in 
1946—total value was three times as great as in 1945. The greatest 
gain was made by marble (which comes principally from Italy). The 
value of marble imports was 11 times greater than in 1945. Granite 
imports were 7 times greater and other classes increased smaller 
amounts. 


3 d Quarry, vol. 38, No. 9, March 1946, p. 86. 
Cooke Tt O., Reduce Oversize Stone with Drop Ball: Rock Products, vol. 49, No. 9, September 1946, 
PR S or 947, pp. 83-85. 
S : roducts, vol. 50, No. 3, March 1947, pp 
i Mier, con png Uy ME Bs Bo the Bursa l Mine, rl rende of he 


U. 8. Department of Commerce. 
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The export trade in stone also increased in 1946, but was still 
relatively small. These products are distributed in small quantities 
throughout the world. However, the bulk is shipped to Canada and 
most of the remainder to other countries in the Western Hemisphere. 


Stone and whiting imported for consumption in the United States, 1945-46, by 


classes 
Class 
Quantity | Value ¡Quantity | Value 
Marble, breccia, and onyx: 
Sawed or dressed, over 2 inches thick........... cubic ſeet. $4 
In blocks, rough, ot. do.... 8, 218 : §20, 479 
Slabs or paving tiles superficial feet..|........--].-..------ 22,075 
All other manufaeture ss œk—T—T 13, 84 101, 585 
me D 58,146 |..........| 644,146 
Granite 
Dressed... nena A mE cubic feet.. 1, 137 4, 500 
Ä lusu pedes cR RE do 29, 219 50, 239 
Paving blocks, wholly or partly manufactured. . number. JJ. 295 
sete ae Dyes 54, 748 |.......... 
Quartzite. ........ beer short tons..| 131,003 | 346, 968 
Travertine stonge... cubic feet. 7, 623 19, 014 
Stone (other): 
!! s. EE EE EE ⁊ẽ ete oett 
Rough (monumental or building stone)......... cubic feet.. 1, 249 
Rough CS E short tons..| 52,507 
Marble chip or granite -0000000000 do.... 110 
Crushed or ground, n. S. dd E 8 
Whiting: 
Chalk or whiting, precipitated................. short tons. 3, 007 
Whiting, dry, ground, or bolted . do 882 11, 398 
Whiting, ground in oll (putty) 2... do.... 1 88 
EE 132,091 |.......... 
Grand EE, feces ben 665, 395 |.......... 


Marble and other building 
and monumental stone 
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GENERAL SUMMARY 


LTHOUGH the world was going through a violent period of 
adjustment in 1946, most countries had one thing in common— 
they were trying to increase industrial production. Conse- 

quently, the demand for sulfur raw materials rose. To meet the 
high domestic requirements for native sulfur and a record export de- 
mand, production records were broken in the United States, and stocks 
were reduced. On the other hand, Italian native sulfur production 
was handicapped by high costs and foreign trade difficulties and there- 
fore made only moderate progress toward the prewar level of output. 
Similarly, activity in the Japanese native sulfur industry was at a low 
level during its period of postwar adjustment. Although output was 
limited in many countries, the tonnage contributed by the United 
States was so large that world output of native sulfur attained a record 
in 1946. "The rate of production of native sulfur has become so great 
that producers are accelerating their exploration programs to improve 
their reserve positions. l 
The production and international trade in pyrites began to swing 
slowly toward a more normal peacetime pattern in 1946. During the 
war shipping shortages and other difficulties greatly reduced the sales 
of some of the principal pyrite-exporting countries, such as Spain, 
Cyprus, and Portugal. Although such problems as monetary ex- 
change, trade barriers, and stagnation of industry 1n some consuming 
areas were limiting factors, these countries have begun to recover 
their prewar markets. The pyrite output of countries such as Nor- 
way, France, Italy, and Germany that were under the control of the 


[n —é—é— 
1 Figures on imports and exports compiled by M. B. Price, of the Bureau of M ines, from records of the 
U. S. Department of Commerce. 3 
1135 
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Axis during most of the war dropped to a low point in 1945, but in 
1946 it had begun to increase with gradual revival of European indus- 
try. The same was true of Japan. In the United States the demand 
for une acid was so great that pyrites production reached record 
levels. 

For many years the price of sulfur in the United States has been 
stable despite & substantial rise in wages and other costs. In 1946 
the domestic price of crude sulfur was unchanged, but the export 
price was increased. 


Salient statistics of the sulfur industry in the United States, 1985-39 (average) 
and 1943-46 


1935-39 
(average) 


— dá — — — —ͤ a —sÀ—— | a — — HÀ 


ulfur: 
Production of crude sulfur..long tons..| 2,175,057 $,218, 158 | 3,753,188 3, 850, 642 
— —ẽ— SSS ——— 


IER 


Shipments of crude sulfur— 
For domestic consumption..do....| 1,420, 236 2,865,397 | 2,914, 603 2, 939. 140 
For export do.... 566, 361 653, 686 918, 691 1, 189, 072 
Total shipments........... do....| 1,986, 597 3, 519, 083 | ! 3, 833, 204 4. 128, 212 
Imports: 
; con Rea aes do. AAA soe ait E ai tenerte t 
A do.... 8, 427 33 35 
Exports of treated sulfur........do.... 16, 374 23, 971 56, 718 
Producers’ stocks at end of year? do... 3,560,000 3, 500, 000 3, 200, 000 
Price of crude sulfur per long ton f. o. b. 
mines. o2 22 sc oe ek wee $17. 40 $16 $16 
Pyrites: 
ER Eh „long fous: : 544, 435 722, 596 813. 372 
mbports. ie pees eee sen O.... 186. 507 182, 803 
Price of imported pyrites c. i. f. At- x 
lantic ports. cents per long-ton unit. 12-13 14 14 
Sulfuric acid: Production of byproduct 
sulfuric acid (60? B.) at copper and zinc 
Pint O short tons.. 727, 172 1, 084, 891 922, 127 


! Corrected figure. 1 Stocks held at mines only. 


Production 


Domestic 
shipments. 


Exports 


1925 1930 1935 1940 


FIGURE 1.—Domestic production, shipments for domestic consumption, exports, and imports of crude 
sulfur, 1900-46. S ' 
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FIGURE 2.— Domestic production and imports of pyrites, 1900-46. 


SULFUR 
DOMESTIC PRODUCTION 


Production of sulfur declined somewhat during the early months of 
1946, but the trend was soon reversed. Thereafter, output increased 
rapidly and a new record of 3,859,642 long tons was attained—3 per- 
cent more than in 1945. Shipments from the mines, 8 percent greater 
than in 1945, also were the largest on record. In addition to the sulfur 
produced at Frasch-process mines, a modest tonnage of sulfur-bearing 
ore was mined in California, Colorado, Nevada, and Texas for agricul- 
tural purposes. 

REVIEW BY STATES 


Mines in Texas produced 77 percent and Louisiana nearly 23 percent 
of the native sulfur output of the United States in 1946. 


Sulfur produced and shipped in the United States, 1942-46 ! 


Produced (long tons) Shipped 
Year 


California Approxi- 
Teras | Louisiana and Utah Total Long tons 55 


1 In addition to the refined sulfur shown, native sulfur ore (10-70 percent 8) for agriculture use was produced 
in Colorado and Texas in 1942-46 and in California and Nevada in 1946. Total shipments of this material 
were as follows, in long tons: 1942—1,500 ($16,000); 1943—2,572 ($26,215); 1944—1,639 ($8,950); 1945—1,426 
($12,170); 1946—6,344 ($95,531). ; l 


California.—Sulfur was produced at the Crater Claims and Fraction 
No. 1 mines in Inyo County by Roy Ketching and Bailey Miche, Big 
Pine, Calif. 

Colorado.—General Agricultural Products Co. mined sulfur ore 
in Delta County. 

Louisiana- Output from the Grande Ecaille mine of the Freeport 
Sulphur Co. in Plaquemines Parish totaled 884,170 long tons in 1946, 
Greg production capacity was being expanded. 

Nevada.—Production of sulfur in Humboldt County was reported 
by Oscar Streeter. | 
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Texas.—The following companies operated in Texas in 1946: 
Duval Texas Sulphur Co., at Orchard Dome, Fort Bend County; 
Freeport Sulphur Co. at Hoskins Mound, Brazoria County; Jefferson 
Lake Sulphur Co., Inc., at Clemens Dome, Brazoria County, and at 
Long Point Dome, Fort Bend County; Texas Gulf Sulphur Co. at 
Boling Dome, Wharton County; and the Pecos Orla Sulphur Co. at 
Michigan Claims, Culberson County. The first production from the 
new mine of the Jefferson Lake Sulphur Co. at Long Point Dome was 
reported in June 1946. This property 1s operated under an unusual 
agreement whereby the producing company retains specified tonnages 
and delivers the remainder to the Texas Gulf Sulphur Co. Construc- 
tion of a producing plant was initiated by the Texas Gulf Sulphur Co. 
at Moss Bluff Dome in Liberty County. The following table was 
1 from information supplied by the Texas State Comptroller's 

ce. 


Sulfur produced in Texas in 1946, by companies, in long tons 


First Second Third 
Company quarter quarter quarter Total 
Texas Gulf Sulphur Co.................... 498, 990 469, 002 090, 976 
Freeport Sulphur Co 99, 090 100, 270 405, 310 
Jefferson Lake Sulphur Co., Inc........... 29, 643 40, 387 220, 021 
Duval Texas Sulphur Co.................. 59, 505 79, 805 253, 155 
"Total... a ecce oU 687, 318 689, 464 2, 975, 472 


RECOVERY AS BYPRODUCT 


Sulfur occurs in many forms and, consequently, local conditions 
govern the choice of source. Some pyrites deposits are mined for 
their value as & source of sulfur. Elsewhere a large tonnage of pyrites 
is recovered as a byproduct flotation concentrate in the milling of cop- 
per and zinc ores. Similarly, "coal brasses" are obtained as a by- 
product of coal washing. All these are included in the Pyrites section 
of this chapter. 

The fumes evolved from copper and zinc smelters are at once a 
nuisance and a raw material. Where markets are available, large 
quantities of sulfuric acid are produced from them. "The equivalent 
of 234,000 long tons of sulfur was recovered from this source in 1946. 
The following table shows the output of acid at smelters during the 
past 5 years. 


Byproduct sulfuric acid (expressed as 60? B.) produced at copper, zinc, and lead 
plants in the United States, 1942-46, in short tons 


1942 1943 1044 1945 1946 
Copper plants LL. occ 265, 522 348, 832 320, 572 298, 309 221, 047 
Zine plants. Se os ss laica 695, 242 879, 266 839, 451 186, 582 701, G80 

900, 764 | 1,228,098 | 1,160,023 | 1,084,891 922, 127 
naon———————— ————————————————— 0 0 CE E MM NM srs 


! Includes sulfuric acid produced as byproduct at a lead smelter. 
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Most of the elemental sulfur consumed in the United States is 
obtained as native sulfur, but some is also derived as a byproduct of 
industrial gases. Coke-oven, refinery, natural, and other industrial 
Zeie yield sulfur when treated by the Thylox, Ferrox, Nickel, or 

asco processes. United States Patent 2,403,451 was issued on the 
Sasco process in 1946. There were elemental sulfur-recovery plants in 
10 States in 1946, and production totaled 34,990 long tons (calcu- 
lated as 100 percent sulfur). Shipments totaled 37,499 long tons. 
Some of this material was . as paste containing 38 to 50 per- 
cent sulfur, but 91 percent was sold as dera 

Sulfur is also recovered from fuel gases in the form of hydrogen 
sulfide. The Phenolate, Phosphate, and Girbotol processes are used 
for this purpose, and the product is commonly converted to sulfuric 
acid or is burned as fuel. Ee sulfide, recovered in three States 
in 1946, contained 18,366 long tons of sulfur. 


STOCKS 


During 1946 producers’ stocks of sulfur declined 6 percent to 
3,769,368 long tons, of which 3,191,039 tons were held at the mines. 


PRICES 


After a long period of stability sulfur prices began to increase in 
1946. Trade journals continued to quote crude sulfur at $16 per long 
ton f. o. b. mines, but the export price at the port was, in some instances, 
increased per long ton from $17.50 to $20. Control of prices by the 
Office of Price Administration was terminated in November 1946. 


CONSUMPTION AND USES 


As shown in the accompanying tables, the consumption of native 
sulfur in the United States during the past 3 years has varied compara- 
tively little. In 1946, however, total sales (including exports) appar- 
ently were about 6 percent greater than in 1945. 


Apparent consumption of sulfur in the United States, 1942-46, in long tons 


1942 1943 1044 1945 1940 
Shipments to consumers (apparent)....... 3,032, 043 | 3,191,051 | 3,580,058 | 3, 849, 591 4, 094, 191 
Im Ports AREAS ae ed 25, 632 16, 658 32 33 35 
/h O 3, 057, 675 3, 207, 709 3, 580, 090 3, 849, 624 4, 094, 226 
Exports: 
Pe rude % ³o³¹AA TRE a ESE TU EATS 568, 249 657, 393 653, 686 918, 691 1, 189, 072 
Refined. A 17, 030 25, 079 21, 546 23, 971 56, 748 
Toda id Se 585, 279 682, 472 675, 232 942, 662 1, 245, 820 
Apparent consumption............-. 2,472, 396 | 2,525,237 | 2, 004, 655 | 2, 906, 962 | 2. 848, 406 


| 
————————————————————————————————————OÓ———S—————————À M OEE NEIL IIIS ELT OT IO, 
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The pattern of sulfur E by industries, has been estimated 
by Chemical Engineering as follows: 


Sulfur consumed in the United States, 1942-46, by uses, in long tons 
{Chemical Engineering] 


Use 1942 1943 1944 1945 1946 

Chemicals i 1,260,000 | 1,320,000 | 1,585,000 | 1,605,000 1, 400, 000 
Fertilizer and insecticides. ................. 475, 000 500, 000 580, 000 600, 000 620, 000 
Pulp and paper............................ 365, 000 305, 000 300, 000 297, 000 305, 000 
Explosives 90, 000 90, 000 88. 000 90, 000 90, 000 
Dyes and coal-tar products 60, 000 65, 000 75, 000 75, 000 80, 000 
Rubber... EE ek ee 35, 000 45, 000 55, 000 58, 000 65, 000 
Paint and varnish......................... 70, 000 80, 000 90, 000 94, 000 105, 000 
Food products 6, 000 7, 000 7, 000 7, 000 7, 000 
DI EEN 110, 000 120, 000 140, 000 135, 000 215, 000 

Total Aces eco eee ee 2,471,000 | 2,532,000 | 2,920,000 | 2,961,000 2, 947, 000 


! To avoid disclosing estimated Ne et of sulfur in direct war applications, such as military explo- 
sives, sulfur so used is included under “Chemicals.” 


Large tonnages of elemental sulfur are consumed in such uses as 
rubber compounding, insecticides, and paper, but about three-fourths 
is converted to sulfuric acid. Sulfuric acid has a multitude of uses 
and serves virtually every industry. Chemical Engineering has esti- 
eri consumption of sulfuric 4010 by the major consuming industries 
as follows: 


Sulfuric acid (basis, 100 percent) consumed in the United States, 1944-46, by 
industries, in short tons 


(Chemical Engineering 


8 


A AMAN ³ð—-Ä EE 2, 640, 000 2, 850, 000 3, 020, 000 
Petroleum reflning—-——-—— 2 1. 020, 000 1, 020, 000 1, 000, 000 
Chemicals and defense !__...._._......................--....-- 2, 490, 000 2, 220, 000 1, 780, 000 
Coal Grodueta . wee 625, 000 600, 000 510, 000 
Iron and steel. 560, 000 570, 000 475, 000 
Other metallurgical._.............................-........... 350, 000 330, 000 280, 000 
Paints and piementz cssc e ccc Ls aaaea 510, 000 520, 000 550, 000 
Industrial ex plosiv es 120, 000 100, 000 105, 000 
Rayon and cellulose film.. 450, 000 495, 000 556, 000 
Il! 8 75, 000 70, 000 75. 000 
Miscellaneous 350, 000 400, 000 345, 000 

LOCAL EE ⁵ð³0¹0ũ5ii:2 ⅛˙*¾q.ÿ.0--.- ⅛ mm; 9, 190, 000 9, 175, 000 8, 696, 000 


! To avoid disclosing estimated consumption of acid in direct war applications, such as military explosives, 
acid so used is combined with “Chemicals,” ge ' j 


In 1946 consumption of sulfuric acid is estimated to have been 5 
percent lower than in 1945. However, the decline was principally 
in war uses, and there was a shortage of acid during the year in many 
areas. Some ordnance acid plants were sold to private companies. 
As shown in the aceon pen ying table, the principal increase in con- 
sumption has been in fertilizer manufacturing. One difficulty that 
occasionally has limited movement of acid has been a shortage of tank 
cars. Sulfur, however, was provided in adequate quantities to supply 
all requirements. 
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An article outlining the present usage and value of application of 
sulfur as a fertilizer was published in 1946.? 

As shown in the accompanying table of distribution of sulfuric acid 
production, the major sulfur markets are in the eastern and mid- 
western areas of the United States. 


Distribution of sulfuric acid EE in the United States, by market areas 


{Bureau of the Census] 


1945 1946 


Market area Number of New acid | Number of] New acid 
producing | production | producing roduction 
plants (short tons) plants short tons) 


r ˙⁰—rʃ | | —— % —ÀÀ 


Needs. 6 182. 748 5 152, 477 
rr; cs 10 843. 285 8 853, 759 
Philadelphia... eccl Se su Séier 12 657, 267 8 642, 003 
O ee 9 876, 708 7 804, 953 
Richmmond,Nortiolk LLL... 7 146, 719 7 144, 465 
öͤÄ—Ü1u¹ͥd. 8 15 657, 883 14 827, 642 
South Atlantic. enee NENNEN NN REN KN ANEN 39 697, 200 38 132, 563 
einn. 8 8 279, 568 8 292. 190 
le d EES 11 661, 479 9 633, 050 
Great Lakes SNE Ne 20 734, 332 17 747, 361 
Lë EE 14 731, 273 12 715, 639 
St. LOUIS EE 8 6 514, 268 5 658, 497 
Southwest Central. ........-----.-...-. 2222-22-22. 7 231,611 6 264, 193 
AA O a aE 12 732, 263 11 691, 735 
A WEE 16 j 16 588, 336 
„ as 192 8, 687, 070 171 8, 649, 163 


FOREIGN TRADE 


In 1946 the foreign demand for American sulfur was considerably 
greater than had been anticipated, and exports reached a record total 
of 1,245,820 tons. Some producers were unable to fill all orders, and 
foreign sales combined with domestic tonnage that moves in coastwise 
ships were so great that they taxed the available loading facilities. 
The world-wide distribution of these shipments is shown in the ac- 
companying table. Imports now are small, consisting principally of 
occasional receipts of high-grade material from Canada and sulfur 
ore from Mexico. 


Sulfur imported into and exported from the United States, 1942-46 
Imports Exports 


Crushed, ground, re- 
Ore In any form, n. e. 8. Crude fined, sublimed, 


Year and flowers of 
Long Long Long Long 
Cols Value tons Value tóns Value tons Value 
III. A ssec uve 25, 632 $442, 811 568, 249 | $10, 942, 703 17, 030 $911, 508 
IMS. A e LU Diane 16, 658 343, 083 657, 303 12, 521, 502 25, 079 1, 384, 016 
17 A 8 32 9, 942 653, 686 12, 236, 287 21, 546 1, 198, 
IMS EE, ³ E 33 10, 197 918, 691 16, 643, 121 23, 971 1, 634, 943 
1946. .......... (5) $20 35 11,226 | 1,189,072 21, 589. 966 56, 748 2, 624, 873 


! Less than 1 ton. 
2 Smith, A. M., Acidulating Soils with Sulfur: Fertilizer, vol. 105, No. 10, Nov. 16, 1946, pp. 9-11, 26, 28, 30 
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Sulfur exported from the United States, 1945-46, by countries 


Crushed, ground, refined, sublimed, 
and flowers of 


Crude 


1945 1946 


Country 


Value Pounds | Value Pounds Value 


— 3 |——— ͤ• —ÜWU2— 1——— | ————— | ———— | ————————— 


Canada................ 7 248, 81184, 883, 054] 8, 351, 013] $203,156] 8, 492, 849| $230, 967 
7. 844 88 6,434| 495, 130 20. 605 556.090) 20,589 


Mexico 69,308; 2, 314. 512 64,715) 2, 899, 8266 63, 091 
Newfoundland and 

Laborado rau 168, 532 4, 000 230 3, 960 177 
West Indies 401,087| 307, 237 18, 117 245, 998 11,955 
Other North Ame rien 1, 634 OB lS ace gic A - 


ff v —— E EN EH EN 


284, 259| 5, 528, 415/11, 473, 526} 306, 921 12. 198. 723 326, 779 


LINIA — . A —ñ—ñ y L———————L——————— aa ee ead} 


South America: 


Argentina 488, 931 948, 0355 18,135 420, 987 36, 529 
Braz ill. 496, 668) 4, 785, 7688 130, 514] 8, 736, 590 195,802 
ß eos ae ESO ln Lee 1, 734 185 ; 175 
Colombia. 22, 891 441. 080 13, 866 611, 840 19, 280 
AA EE 1 ^ 1,190]... 8 230, 329 7,462 105, 877 7, 766 
F ·˙·!² ⅛˙ 2A. A APA 74 2, 223 884, 936 33, 983 772, 598 15, 708 
Uruguay.............. 3, 500 63. 000 12, 922] 229, 994 1,748.649,  31,433| 4,528,448| 76,690 
Venezuela 4, 000 67. 648 11 487 162. 339 5. 349 274. 682 6, 969 
Other South America.. 45 1. 198 255 5,985; 645, 9788 11, 660 35, 381 1. 311 
46, 289 837, 700 67, 998 1, 247, 179 9, 848, 848) 252, 587 15, 490, 963 360, 230 
Europe: 
III/ AAA ³ꝛ]2¹6¹ͥͥͥ AA » see ee Aio 922, 200 15,677 
Belgium and Luxem- 

bourg...............- 45. 185 719,015, 67, 555 1, 268, 813| 3, 264, 555| 74, 230] 1,390, 742 30, 865 
Czechoslovakia 11, 365 217, 5280 1,119, 750 18, 977 1,277,600 20, 462 
rr AS eec my ⁊ ; m8 112. 000 2, 733 40, 000 860 
France................ 127, 755| 2, 212, 387 174, 455 3,124,153) 320, 500 5:120] Ren re EE 
E S ERE 125 6, 377 1,054, 700 21,811] 41,359,398| 648, 896 
Malta, Gozo, and Cy- 

prus Islands. ........|........|.-.-- yeas 295 9, 900 771, 500 16,497 174. 800 2, 884 
Netherlands 9. 400 169, 200 1,983,656} 48, 139] 2, 546, 260 51,893 
C ͤ EE EE, EE 50, 000 1, 325 ,048 3, 785 
Sweden. 3.252 56. 892 13, 705] 243, 515 69, 180 2, 418 1, 181, 473 34, 156 
Switzerland.. 13.599 245, 268 6, 520 117, 770} 1, 236, 530 29, 235| 1,078, 690 23, 482 
United Kingdom......| 198,826; 3. 147.477] 276,957] 4, 581, 121 165,642) 52. 118 7, 950 3, 223 
Yugoslavia ............ 219 8, 750 1, 694 34, 17 499, 950 9. 999] 8,343,733| 155, 269 
Other Europe 18,872| 343, 8544 36, 3588 654, 440 27, 676 579| 1,856,129! 42, 688 

407, 708 6, 793, 643] 598, 429 10. 426, 987 10, 675, 639} 283, 181 60, 190, 023/1, 034, 140 

Asia: 

Bahrein, State of...... 2, 940 84, 549. 1. 487, 450 21. 390 . 
Cĩ˙;ôͤ˙ö²⁵¹1—. ]ð³ n mmm. 1, 765, 680  39,129|...........]........-. 
C;ööÜ ũͤ·=——K—. VE, Ae a paia 727 17, 890 67, 200 1. 290 4,101,058) 121,157 
Hong Kong 7 A Cod MA IRC ,306, 480 36,840 
Inge, eeh wi aere 16, 897 344, 785 46, 051 929, 370 491,642, 209, 251! 12,100,421} 219, 541 
Iran coc a set 15, 153 368, 950 1. 270 WJ Ee 
Palestine and Trans- 

Jordae n 2. 081 42, 274 786 17, 669 440, 344 9, 964 997, 672 14, 362 
chis; MEET REDDE S AA etwas ORTI eae 1,156,700} 27,160 55, 100 1,127 
THEO o co ka oS oad DRA 1, 803 51, 150 4, 109. 674] 146, 498 4,974, 860| 104. 516 
Other Asia 196 5, 154 1 40 3, 782 182 295, 943 8. 998 

37, 207 845, 712 50,128| 1,039, 346 9, 523, 742| 454, 930 23, 840, 534| 506, 541 

Africa: 

Niers 19. 745 348, 167 8, 300 149, 400 4,117, 991] 104, 131] 6, 867. 480 124,979 
Belgian Congo. ollo 14,044 884| 181,034 4,984 
British East Africa....|....._..|.......... 450| 15.432 5, 240 460 112,000] 2, 546 
E£YDU.. Tt 694| 22, 484 841| 19, 394 4,619, 867 115,963] 2, 031, 342] 37, 570 
French West Africa). 11, 340 390 958 48 
MÄ EE Wee skew accel GEES, VEER 6, 100 335 66, 798 2, 185 
Mauritius and De- 
1 65OOOOO»»»„»»„»»„˖˖’WL˖iW.˖˖˖˖ 8 220. 000 5, 300 

orocco, French occa nnn... ð EE 1,580,945} 36,691; 1. 456. 265 33.911 


Mozambique.......... 98 IC Re mS 221, 160 5, 843 382,050| 11,632 


SULFUR AND PYRITES 1143 


Sulfur exported from the United States, 1945—46, by countries—Continued 


Crushed, ground, refined, sublimed, 
Crude and flowers of 


Country 1945 1946 


Value Pounds | Value Pounds Value 


——— | Ó—ÀÀ ÀÁ— — — | M M———— —U—— 2äZ—U—ẽ || MÀ HÀ—M 


Africa—Continued 


A EE, cn Mure ĩ³ A PERS 4, 400 $488 1, 200 $19 

Union of South Africa. $177, 967| 1,179, 830 58,454] 3,197,052, 115,007 

Other Africa........... 63, 000 4, 899 520 507, 300 16, 014 
725, 193/11, 768, 816 324,159! 15,023,479] 354, 225 

Oceania: 

Australia 1, 807, 501 99, 051 b, 438 92, 518 8, 242 

New Zealand.......... 815, 345 296, 749 7,415 279, 220 34, 7 

Other Oceana A ee 9, 705 312 40 8 


—— — 4 | |—M—— | ——— —U—ꝓ——ñ̃—— | ———— —ä—j— 


119, 657| 2, 063, 249 2, 622, 846| 405,505; 13,165 371,778} 42.958 


— — 4 ——— — — . | ————— ———— | —L—————————— |———————— | —U„—d— 
o | lI——————————— | IL————————— ̃ I———————— Leger, —ꝛñ—ñ— — ee ees ̃ — — 


918, 691/16, 643, 121|1, 189, 072/21, 589, 966; 53, 696, 0761, 634, 943/127, 115, SC 624, 873 


WORLD PRODUCTION 


Native sulfur is produced in many countries, but most of the out- 
put comes from comparatively few. In addition, a substantial ton- 
nage of elemental sulfur is derived from pyrites and industrial gases. 
From the limited statistics available, it is estimated that world pro- 
duction of native and other elemental sulfur totaled about 4,400,000 
long tons in 1946. 


World production of native sulfur, 1939-46, by countries, in long tons ! 
[Compiled by P. Roberts] 


Country ! 1946 
Argentina IA EE 22 0 () 
Bolivia (exports)............ 7 468 
Ehe 7 (2) 

dE d EE, Pp C) A AR 
France (content of ore) : 3 5,610 
2 E losa scar E 87 
Guatemalas 1101... -..-.. 5) (2) 
Italy (crude)!................ 140, 765 
Japan!) 21,051 
Mezxico..............-.------ O 
Netherlands Indies.........- a 
Palestine (3) 
POO BEE 8 
Sens (2) 

Be. Seet , 600 , 097 376 
United States EN 9, 253 3, , 188 3, 859, 642 

Total 1b. 2, 700, 0003, 300, 00013, 700, 000,4, 000, 000|3, 000, 000|3, 500, 000/4, 000, 00014, 200, 000 


1 Native sulfur believed to be produced also in China, Cuba, Egypt. Formosa, India, Iran, and U. 8.8.R., 
but complete data are not available, however, estimates by senior author of this chapter are included in 
total. 

3 Data not available; estimate by senior author of this chapter included in total. 

: Incoripiete data. 

stimate. , . . 

5 In addition, following quantities of sulfur rock reported—1939: 19,568 tons; 1940: 15,552 tons; 1941: 17,802 
tons; 1942: 30,734 tons. Similar data not available for later years. 

ê Production of Sicily for fiscal year ended July 31 of year stated. 

? Preliminary data. . 

$ Fiscal year ended March 31 of year following that stated. 

* Data cited appear to be concentrates of 65—70 percent sulfur content. 

9» Estimated by senior author of this chapter. 
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Argentina.— Argentina is attempting to become self-sufficient in 
sulfur and has made considerable progress in that direction. Domes- 
tic production of native sulfur is encouraged by the Government 
through financial assistance and import limitations. A new acid plant, 
using the flue gases of a zinc furnace, was expected to provide 6,600 
tons of acid in 1946.? 

Chile.—Over a period of years, Campania Azufrera Aucanquilcha 
has accumulated a stock pile of 200,000 tons of autoclave residues 
containing about 40 percent sulfur. The company is installing a flo- 
tation TUAM to treat them. Minero del Pacifico and Aucanquilcha 
are said to be the only two companies now operating. 

Costa Rica.—On the slopes of Volcano Doss several deposits of 
sulfur are worked intermittently, but they have not attained com- 
mercial importance. Imports of sulfur have ranged from 11 to 62 
metric tons in recent years. 

France.—From deposits at Malvezy, near Narbonne, the Société 
Languedocienne de Kecherches et d'Exploitations Miniéres plans to 
pro uce 35,000 metric tons of sulfur ore that will be beneficiated by 

otation. E 

Guatemala.—There is said to be little immediate prospect of 
materially increasing Guatemalan production of native sulfur—ordi- 
narily 10 to 15 tons a year. Deposits are scattered, refining would be 
expensive, and transportation is poor. The present small output of 
crude sulfur is consumed by the chemical company that mines it. 
From 100 to 200 metric tons of refined sulfur are imported annually. 
About 90 percent of the sulfur consumed in Guatemala is used in sugar 
refining, 8 percent in chemical production, and 2 percent in pharma- 
ceuticals. 

India.—A unique deposit of sulfur near Kona, Kistna District, 
Madras Presidency, was being investigated by the Geological Survey 
of India. The sulfur is found in clay and silt in an area along the 
coast that is flooded by seawater during the monsoon months. The 
sulfur is said to be derived from soluble sulfates in the seawater 
through the action of bacteria. Sulfur content of the material varies 
from traces up to 45 percent, averaging about 10 percent, and the beds 
are about 2 feet thick. During the war, India produced sulfur at the 
Koh-i-Sultan mines in Baluchistan, but a decision to discontinue this 
operation has been reported. * 

Italy. —During 1946 production of sulfur in Italy was held at a 
low level by 5 problems and other difficulties. The 
official price of 9,500 lire per ton f. 0. b. Sicilian ports was too high to 
attract foreign buyers, as the exchange rate was 225 lire to 1 dollar. 
Consequently, stocks of 60,000 tons accumulated and some mines 
closed down. The Italian producers indicated that they need either 
the allocation of a trade area to them or some revision of the price 
structure to enable them to regain their export markets. 

Japan.—A report issued by the Allied Military Government“ 
contained the following summary: 

Sulfur is one of the most abundant natural resources of Japan. It 
is used chiefly in rayon and paper pulp manufacture and in the chemi- 
3 Foreign Commerce Weekly, vol. 23, No. 10, June 8, 1946, p. 34. 
Chemical Age, vol. 54, No. 1393, Mar. 9, 1946, p 


è Natural Resources Section, General Headquarters, Supreme Commander for the Allied Powers, Sulfur 
Resources of Japan: Rep. 66, 1946, 29 pp. 
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cal industry. For many years it has been one of Japan’s important 
export commodities. All of Japan’s sulfur deposits are related to vol- 
canic activity. Deposits occur throughout Japan, but the most 
important are in northern and central Honshu and in southwestern 
and northeastern Hokkaido. The most important sulfur-producing 
districts in Japan are (1) Matsuo, (2) Nagano Gumma, (3) Fukushima- 
Yamagata, (4) Kayabe-Kameda, (5) Horobctsu, and (6) Akan-ko- 
Musa-dake. Several other promising districts have not yet been 
developed. Sulfur deposits in Japan are divided into five types: (1) 
Sedimentary, (2) impregnation and replacement, (3) complex, (4) sub- 
limation, and (5) sulfur flows. Complex deposits are the most import- - 
ant, followed by impregnation and replacement, and sedimentary 
deposits. Japan has adequate reserves to supply both domestic con- 
sumption and export needs for many years, and prospects for discovery 
of additional large reserves are excellent. Mining methods in the 
biggest sulfur mines in Japan compare favorably with those used in 
some of the mines of comparable size in the United States, although 
hand labor is used more widely in Japan. In the small mines, opera- 
tions are primitive. Processing practices are simple, generally consist- 
ing only of GR and sorting. In a few mines, flotation concen- 
tration is used before refining. Refining methods are crude, and 
recovery is fairly low. 

Mexico.—The Mexican Gulf Sulphur Co. is said to have drilled 
four sulfur wells in the Province of Veracruz, and discovery of a major 
deposit of sulfur was reported. 

U. S. S. R.—According to the Soviet press, a sulfur deposit, 
containing 2,000,000 tons, near Gaurdak in Turkmenia will be 
developed by the sulfur combine. 


PYRITES 
DOMESTIC PRODUCTION 


After declining during the previous 2 years, production of pyrites 
in the United States in 1946 reached a new record, 1 percent above the 
high established in 1943. 


Pyrites (ores and concentrates) produced in the United States, 1942-46 


Quantity Quantity 
Year Gross Sulfur Value Gross Sulfur Value 
weight content weight content 
(long tons) | (percent) (long tons) | (percent) 
142 720, 363 42. 6 $2. 464, 000 111945 122, 596 41.0 $2, 700, 000 
1943.......... 202, 384 42.0 2, 844, 000 ||1946 813,372 41.5 3, 228, 000 
1944. 788, 530 42.2 2, 598, 000 


Owing to the competition of native sulfur, prices of pyrites are low, 
and in most areas in the United States production for sale on the open 
market is not attractive. „ domestic production is 
largely by companies that can utilize the material locally without 
paying large transportation costs. In 1946, producing companies 
consumed 659,140 long tons, whereas they sold only 162,939 long tons. 


793065—48— —13 
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REVIEW BY STATES 


California.—Output from the Hornet mine, of the Mountain Copper 
Co., Shasta County, made California the third-largest pyrites- 
producing State in 1946. 

Ilinois.—At its Atkinson mine in Henry County, the Midland 
Electric Coal Corp. recovered 1,740 long tons of pyrites (coal brasses). 
As these occur in the coal as seams or lenses up to 4 inches in thickness, 
only moderate crushing is required to free them, allowing separation 
from washer waste, by jigs, of additional salable coal as well as 
byproduct lump pyrite. 

Indiana.—Output of pyrite (coal brasses) by the Snow Hill Coal 
Corp. at the Talleydale mine, Vigo County, decreased in 1946. 

Montana.—The Anaconda Copper Mining Co. recovered a sub- 
stantial tonnage of pyrite in 1946 as a byproduct of its copper-plant 
operations at Anaconda, Deer Lodge County. 

New York.—The St. Joseph Lead Co. shipped pyrites from the 
Balmat mine, St. Lawrence County, in 1946. 

Pennsylvania.—The Bethlehem Steel Co. produced pyrites in 
Lebanon County. 

Tennessee.—As in past years, Tennessee led all other States in the 
5 of pyrites. Output came from mines operated by the 

ennessee Copper Co. and was converted by that company to sulfuric 
acid and iron sinter. — 

Virginia.—Pyrites were produced by the General Chemical Co. 
at the Gossan mine to supply its sulfuric acid plant at Pulaski. 

Wisconsin.—The Vinegar Hill Zinc Co. recovered pyrites in Grant 
County and converted them into acid. 


PRICES 


The price of Spanish pyrites, considering sulfur content only, is 
reported to have been approximately 14 cents per unit of sulfur, 
delivered to east coast ports. Price controls on pyrites were suspended 
by the Office of Price Administration on July 26, 1946. 


FOREIGN TRADE 


Imports of pyrites are much smaller than before the war, when 
they commonly ranged between 300,000 and 500,000 long tons. Dur- 
ing the war receipts from Spain were small, being replaced by ship- 
ments from Canada and by substitution of native sulfur. Since 1942 
imports from Canada have declined steadily, whereas those from 
Spain have slowly increased since 1944. However, Spain has been 
able to recover only a small portion of its American market. The 
accompanying table shows the statistics of pyrite imports during the 
past 5 years. 
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Pyrites, containing more than 25 percent sulfur, imported for consumption in the 
United States, 1942-46, by countries 


1943 1944 


ene — AN 


Country E 10 Lo Lo 
ng ng ng 7 ng 
fons Value tons Value tons Value Value ions Value 
Canada.......... 282, 897/$1, 313, 205| 197, 7508683, 110] 166, 655|$302, 892| 137, 238 8276, 832| 121, 807/$269, 179 
Mexico........... 682 f 273 140 A A 57 I60| aie 
TN OF WAY A A EA A A el A 1.150] %%% ĩðͤ lacio 
pain............ 16, 561 43,866| 58, 285; 147, 533] 14,188] 36,896| 48,062| 133. 900 61,086] 170,053 


—— — —— af ee fm | —————— A A O A 


300, 140| 1, 360, 156} 256, 308} 831, 559! 180, 843| 339, 788| 186, 507| 412,617, 182, 893| 439, 232 


As the major markets for foreign pyrites are in the East, imports 
from Canada enter through the Buffalo customs district and Spanish 
pyrite at Atlantic ports—principally Philadelphia. The accompany- 
ing table shows the import pattern for the past 5 years. 


Pyrites, containing more than 25 percent sulfur, imported for consumption in the 
United States, 1942-46, by customs districts, in long tons 


Customs district 1942 1943 1944 1945 1946 

Büflalo EE 225, 924 159, 483 134, 955 152, 266 121, 807 
M n!; ecu ewe ees 12, 561 10:597 es oe RA 8 
Massachusetts... Lc Lll l-.. 82 B recae WEE 
Meins 8 29, 163 28, 051 1777% CHE 
Montana and Idaho. 222. )) K ee EE 
Now / od EE EI EA en ees 16, 8111 
ER EE 1 71 ld se ait A 
Philadelpbiá.: 2l occu coors Cece cs 6, 102 47, 928 14, 188 17,350 61, 086 
St. LaWwTenC8 Eege deed ested ecco toa EE D AA PA H 
Ban ieee, em m e REI ea Y 732 ZIbdq s oe oe 8 
l; E 15, 440 %% % AAA EEN 
Virginia acti tees ee Se ol wees / AAA AAA ̃ Settee feces 
Washington 5, 689 1. 514 1:834. ees coos —— 

300, 140 256, 308 180, 843 186, 507 182, 893 


WORLD PRODUCTION 


Pyrites are produced in a great many countries and before the war 
supplied well over half the world’s sulfur. However, in 1946 the 
industries of the main pyrites-consuming countries (European and 
Japan) had not yet fully recovered. Consequently, output was limited 
by lack of markets caused by a variety of problems ranging from cur- 
rency exchange difficulties to virtual industrial paralysis in some areas. 
Complete statistics are not available, but it is estimated that world 
production of pyrites totaled about 7,000,000 metric tons in 1946. 
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Cyprus.— During most of the war pyrite mines on Cyprus were 
unable to operate. In 1945 Cyprus Mines Corp. shipped 81,878 long 
tons from stock, and in May 1946 mining operations were resumed. 
In 1946 production totaled 103,132 long tons and shipments 167,636. 
Stocks have been depleted, and production is being increased gradu- 
ally as European demand develops and labor becomes available. 

India.—The Mysore Geological Survey has reported discovery of 
deposits of massive pyrites containing 50 percent sulfur near Chital- 
drug, about 150 miles from Bangalore. 

Japan.— During the war output decreased steadily to a low in 
1945. In 1946 the downtrend was reversed and production totaled 
about 475,000 metric tons. A report on the pyrite industry in Japan 
(covering history, production statistics, geology, mining methods, and 
descriptions of mines) has been published by the Allied military 
government. The summary presented was as follows: 

Since 1935 Japan has ranked second only to Spain in production of 
pyrite and has developed reserves sufficient for about 40 years. Pyrite 
occurs throughout the Home Islands, but the most important de- 
posits are on Honshu and Shikoku. Although numerous mines pro- 
duce pyrite, most of the output comes from jm than 35 mines; 2 of 
these produce about half of the national total. Mines producing 
pyrite concentrates as & byproduct of metal mining far outnumber 
pyrite-sulfur mines, but the latter group produces about 60 percent 
of the national total. Although production is hampered by difficulties, 
an output of 2,000,000 metric tons is anticipated by 1948. "This level 
can be maintained for many years. All pyrite in Japan is used in the 
manufacture of sulfuric acid, of which the fertilizer industry is the 
largest consumer. Exports, which were fairly large after 1935, were 
used almost entirely by Japanese-controlled sulfuric acid plants in 
J „ territory. Imports, which were small and sporadic, 
were chiefly from Canada and Formosa. Mining methods vary 
widely in pyrite mines. The larger mines employ modern methods; 
the smaller ones are, in many instances, inefficiently operated. In 
both groups, hand labor is used far more extensively than in the 
United States. Milling methods are simple, consisting of crushing 
and sizing. In large metal mines, modern gravity and flotation plants 
separate pyrite and metal concentrates. , i 

Norway.—As much of Norway’s pyrite is exported, production 
dropped when the European industrial demand collapsed in 1945. 
In 1946 Norwegian pyrite output rose to about half the normal rate. 

Portugal.—In 1946 production of pyrite in Portugal was recovering 
from the wartime slump but was still substantially below the prewar 
level. 

Spain.— With recovery of European industrial activity, demand 
for Spanish pyrite is increasing; but many barriers remain to be over- 
come, and production is still far below the prewar rate. 


8 Chidester, A. H., Pyrite Resources of Japan: Natural Resources Section, General Headquarters, Supreme 
Commander for the Allied Powers, Rept. 70, 1947, 22 pp. 


Tale and Pyrophyllite * 


By BERTRAND L. JOHNSON AND F. M. BARSIGIAN 


GENERAL SUMMARY 


INE PRODUCTION of talc, pyrophyllite, and ground soap- 
M stone made a new high record in 1946, according to reports by 
producers. All-time records were also made in both total 
uantity and value of these commodities sold or used (see fig. 1.) 
total imports were much larger in 1946 than in 1945, both in quantity 
and value, owing to the increased quantity of ground materials rought 
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FIGURE 1.—Sales of domestic talc, pyrophyllite, and ground soapstone, 1934-40. 


in. Exports of “talc, steatite, soapstone, and pyrophyllite, crude and 
ground" increased both in quantity and value in 1946, and exports of 
* powders talcum (in packages), face, and compact” were over a 
million dollars greater in value in 1946 than they were in 1945. 
* Including data for ground soapstone. 
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Pyrophyllite (a hydrous aluminum silicate) is included with talc (a 
hydrous magnesium silicate) in this chapter because of its resemblance 
to talc in certain physical properties and because it is interchangeable 
with talc in some uses, although certain specialized uses for pyro- 
phyllite have been developed in recent years. Statistical details on 
the mining and sales of pyrophyllite are given in footnotes of the 
salient statistics and sales tables. 


Salient statistics of the talc, pyrophyllite,! and ground-soapstone industries in the 
United States, 1945-46 


1945 1946 
Short tons Value Short tons Value 
Mined 
ll TEEN 2 35,979 | 2 $367, 488 36, 963 $348, 484 
Used by producer 2 378, 471 0) 423, 591 (3) 
2414, 450 (3) 460, 554 (3) 
Sold by producers: 
Os ab Vo TEE TN 3 35, 979 3 367, 488 36, 963 348, 484 
Sawed and manufacture 2733 3 182, 904 756 227, 751 
tege, ooo uL oe oe ease ct ba eee eee D 2 361, 672 | ? 4, 856, 843 419, 347 5, 869, 109 
2 398, 384 | 5, 407, 235 457, 066 6, 445, 344 
Imports for consumption: * 
Crude and unground steatite and French chalk.... 385 20, 980 8 530 
Cut and Sa Wed eee eee eee 122 17, 618 34 4, 856 
Ground, washed, or pulverized..................... 6, 192 63, 260 18, 407 394, 881 
6, 699 101, 858 18, 449 400, 267 
Exports: 
Tale, steatite, soapstone, and pyrophyllite, crude 
and ground Li Leones El nsi 8 11,141 279, 178 16, 373 394, 799 
Powders—talcum (in packages), face, and compact. (5) 2, 276, 758 (3) 3, 517, 827 
———— 2, 555, 936 |............ 3, 912, 626 


1 In 1945: Mined, 77,718 short tons. Sold—crude, 6,215 tons, $38,166; ground, 71,379 tons, $613,034; total. 
77,594 tons, $651,200. In 1916: Mined, 97,765 short tons. Sold—crude, 10,716 tons, $85,002; ground, 85,835 
tons, $913,301; total, 96,551 tons, $998,303 (exclusive of pinite). 

2 Revised figure. 

3 Data not available. 

‘Exclusive of “Manufactures, n. s. p. f., except tollet preparations,” as follows: 1945: $63; 1946: $15,687: 
quantities not available. 

3 Quantity not recorded. 


Twelve States reported sales of talc, SE or ground SR 
stone in 1946, one less than in 1945, no talc being reported as sold 
from New Mexico. The greater part of the total sales in 1946 was 
made in the Eastern States. l i 

Several publications dealing with talc or soapstone deposits have 
appeared recently. The Geological Survey issued in November 1945 
a two-sheet uncolored outcrop map covering the Gouverneur talc 
district, St. Lawrence County, N. Y., on a scale of 400 fect to the 
inch, from Sylvia Lake near Balmat on the west to Edwards at the 
eastern end of the talc area. The New York talc deposits were dis- 
cussed by Broughton ? in a recent article. Teague ° described the 
deposits, mining methods, and subsequent treatment of the mined 
talc in the four mines of the Chatsworth district in northern Georgia. 

1 1 J. G., Geology of Ceramic Materials In New York State: New York Acad. Sci., vol. 7, 1945, 
pp. 107-108. 


3 Teague, K. F., Georgia Talc IndustryHelped by Geologic¿Study: Eng. and Min. Jour., vol. 147, No. 
11, November 1946, pp. 63-65. 
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He considers that the talc deposits occur as lenses in association with 
dolomitic and chloritic schists which have been intruded and included 
in a pre-Cambrian granite-gneiss, the talc appearing to have been 
formed by the alteration of impure dolomitic limestone of pre-Cambrian 
age. Barnes * described soapstone lenses, in the schists and gneisses 
of the central mineral region of Texas, consisting chiefly of talc and 
tremolite, with minor amounts of chlorite, magnetite, calcite, and 
serpentine. The soapstone is considered to be the product of the 
alteration of tremolite schist formed by the metamorphism of impure 
dolomites. The Reed talc mine, Esmeralda County, Nev., was 
mapped by the Geological Survey. 


SALES 


The quantity of domestic talc, pyrophyllite, and ground soapstone 
sold or used in 1946 was considerably greater than in 1945, according 
to reports of the producers to the Bureau of Mines. This output— 
457,066 short tons—was a new record, exceeding the former record 
set in 1941 by over 40,000 tons. The total value of $6,445,344 in 
1946 was over a million dollars greater than in 1945 and was an all- 
time high. The average value per ton rose from $13.57 (revised) in 
1945 to $14.10 in 1946. 


Talc, pyrophyllite,! and ground soapstone sold by producers in the United States, 
1942-46, by classes 


Crude Sawed and manufactured 
| Value at shipping 
ira Short point 
tons 

Total Average 
y EEN 333,837 | ! $303, 166 3 $8. 96 
E A oe ĩðV2K eo 30, 200 289, 563 9. 59 
ET WEE 2245. 654 2514, 476 211.27 
1945 7777. 35, 97 367, 488 10. 21 
JJ. ⁰ AAA 36, 963 348, 484 9. 43 

Ground 
> Value at shipping 
Year 
Short point 
tons 

Total Average 
MOA EES 352, 621 | $4, 080, 279 $11. 57 
Är Lo eod ae UR E 380, 099 4, 514, 878 11. 85 
TUR oo ß 352, 271 4, 279, 062 12.15 
1945 oo sese Ee 361,072 | 4,856, 843 13. 43 398, 384 
wo FCC 419,347 | 5,869, 109 14. 00 
—  ——————— A HH '——"'!""C'!""C"!'!'I[OÉCO[Ü!ÜÍ.——————— 


! In 1945: Crude, 6,215 tons, $38,166; ground 71,379 tons, $613,034; total, 77,594 tons, $651,200. In 1946: 
Crude, 10,716 tons, $55,002; ground, 85,835 tons, $913,301; total, 96,551 tons, $998,303. 

2 Includes pinite from Nevada. 

3 Revised figures. 


* Barnes, V. F., Soapstone and Serpentine in the Central Mineral Regi f : iv. 
God UE r egion of Texas: Univ. Texas Pub. 
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Sales by States.—New York in 1946 was still the leading producing 
State by & considerable margin, with North Carolina in second place. 
Increased sales were reported in many of the States in 1946. Sales of 
the leading States—California, Georgia, and North Carolina—reached 
new levels. Total sales of pyrophyllite, most of which comes from 
North Carolina, increased 24 percent in 1946 over 1945. 


Talc, pyrophyllite, and ground soapstone, sold by producers in the United States, 
| 1945-46, by States | 


1945 1 1946 
State — — 
Short tons Value Short tons Value 

ier E 67, 321 | $1, 254, 143 78, 170 $1, 434, 978 
ip A r ĩ e eit cor 296. 163 380, 477 
Maryland, Pennsylvania, and Virginia : 329, 631 424, 334 
INGVHdH A E E E AE y 7 185, 059 141, 180 
North Carolinaaͤa˖ i 682. 510 976, 524 
l ³ KK ĩðͤ EE 752, 583 843, 247 
Washington... nnd 33, 458 38, 051 
Montana, New York, and Texas 222222 .. 1, 873, 688 2, 206, 553 

5, 407, 235 6, 445, 344 

t Revised figures. 2 Includes New Mexico in 1945. 


CONSUMPTION AND USES 


Five industries— paint, rubber, roofing, ceramics, and insecticides— 
consumed 77 percent of the sales of domestically produced talc, 
pyrophyllite, and ground soapstone in 1946, according to reports 
from the producers. Increases were reported in sales to the paint, 
rubber, roofing, ceramics, insecticides, and paper industries. Especially 
notable were the increases in the ceramic &nd insecticides industries. 
Consumption in paint was easily the leading use with 23 percent of 
the total. The rubber, ceramics, and insecticides industries were close 
competitors for second place, each taking about 14 percent of the total. 


Estimated distribution of talc, pyrophyllite, and ground soapstone sold by pro- 
ducers in the United States, 1945—46, by uses 


1945! 1946 


Use 
Short tons 8 of Short tons 1 e of 
fiir 103, 828 23 
JVC 05.980 14 
Roofing. .-.------------------------- leere - eee ee ee eee: E an ií 
Ceramics EE 2 
Ines. x a Ee 305 E 
Papet EE ; 
Toilet Dretpgrstlong aaa. 17,111 4 
Foundry íacings............. 1117 ios , 2 
i ee ái 85 (2) A 
Ghee, „80. 
PALIO eld nesses 3 23, 769 5 
457,066 100 
1 Revised figures. ? Less than 0.5 percent. 


3 Asphalt filler, refractory, textile, plaster, plastics, agriculture, and miscellaneous uses. 


Several articles on the use of talc in the ceramic industry appeared 
recently. A recent article suggested the addition of talc to glass-pot 


4 Ceramic Industry, It Worked With Saggers—Why Not With Glass Pots?: Vol. 46, No. 3, March 1946, 
pp. 74-76. 


— 
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batches and its use in saggers was stated to lower the expansion 
coefficient, tighten the body, and increase strength. Gingold * gave 
& short review of vitrified electrical insulating materials developed 
and used during recent years, and in a later article? discussed the 
decrease in modulus of rupture and compression strength of hollow 
cylinders with equal outside diameter as inside diameter is increased 
and explained this fact by the assumption that the natural fire coating 
acts as a glaze under tension. Gleason ? presented a discussion of the 
use of steatite in electrical insulators for high-frequency purposes. 
He called attention to the fact that the excellent dielectric properties 
of steatite are due to the formation of clinoenstatite crystals in the 
heat treatment of the steatite talc, and that their interlocking struc- 
ture imparts high mechanical strength. 


PRICES 


Prices of ground domestic talc per ton, carlots, bags, f. o. b. works, 
quoted by Oil, Paint and Drug Reporter in the early part of 1946 
were the same as for several years. These prices were: 


Talc, domestic, ordinary, ground. ..................- $14. 50-$24. 50 
AA AAA 8 17. 50— 43. 00 
New York, fibrous, ground, off color, coarsee 13. 00 
New York, fine, 325-mesh, 93-94 percent 13. 00- 18. 00 
New York, fine, 325-mesh, 98-99.5 percent 15. 25- 19. 25 
New York, fine, 325-mesh, 99.85-99.95 percent....  17.00- 21. 00 
Pennsylvania__........----------------------- 11. 00- 13. 50 
le EE 14. 00 

Talc, imported, Canadian........................... 24. 00—- 30. 00 


During the latter part of 1946, however, slight changes occurred in 
some of these prices, and on December 30, 1946, the range in prices 
of California talc had changed to $22 to $30; New York fibrous talc, 
ground, off color to $15.50; and Canadian talc to $35 to $44.50 per 
ton. The other quotations were unchanged. 

Prices for pyrophyllite were the same in 1946 as in 1944 and 1945. 
According to Oil, Paint and Drug Reporter these were: Standard, 
200-mesh, carlots, bulk, mines, per ton $10 to $11.50; 325-mesh, same 
basis, $13 to $13.90; No. 3, 200-mesh, carlots, bulk, mines, per ton 
$9.50; No. 3, 325-mesh, same basis, $11.50. Pyrophyllite in paper 
ie was $1.50 per ton extra. 

he average values of all grades of talc, pyrophyllite, and ground 
soapstone in the past 5 years, as reported to the Bureau of Mines by 
producers, are given in the table under “Sales.” 

Price controls of talc, pyrophyllite, and ground soapstone by the 
Office of Price Administration in 1946 covered only the agricultural 
grades, which form but a very small percentage of the total consump- 
tion of these materials. Controls on industrial grades had been 
suspended by OPA October 16, 1945 (OPA Supplementary Order 129, 
amendment 2, sec. 10 (a): 10 F. R. 12768). The remaining controls 
(those on agricultural grades) were removed in May 1946. 

1 tee J. J., Survey of Ceramic Insulating Materials: Ceram. Ind., vol. 46, No. 3, March 1946, pp. 
Y Gingold, J. J., Mechanical Abnormalities of Extruded Steatite: Jour. Am. Ceram. Soe., vol. , No. 8, 


August 1, 1940. IP 228-230. 
* Gleason, J. M., Bteatite for High-Frequency Insulation: Jour. Brit. Inst. Radio Eng., vol. 6, 1946, pp. 
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FOREIGN TRADE ° 


Imports.—A marked increase in both the total quantity and value 
of ‘‘talc, steatite or soapstone, and French chalk” imported for con- 
sumption in the United States occurred in 1946, the quantity imported 
being nearly triple the 1945 figure and the value nearly four times that 
of the previous year. These increases were due to the much larger 
imports of ground talc, which more than counterbalanced decreased 
imports of crude and unground, and cut and sawed material. As 
usual, the ground material constituted the major part of the imports. 
The value of the imports of ‘‘Manufactures, n. s. p. f., except toilet 

reparations’ was many times greater than in recent years due to 
arge imports from China. It 5 the principal source of the 
ground imports, with Canada falling to second place (see fig. 2). 
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Fiovax 2.— Tale, steatite or soapstone, and French chalk im ported for consumption in the United States, 
1940-46. by lead ing countries. 


Talc, steatite or soapstone, and French chalk imported for consumption in the 
United States, 1942-46, by classes 


Ground, washed, 


wdered, or pul- 
orina: except Cut and sawed 


ce 

Year toilet preparations except 
prepara- 

tions 

Value (value) 
=< 28 "m 
1844 5 168, 983 25 
dere 101, 858 63 
1946. 400, 267 687 


1 Lees than 1 ton. 


al pre on im and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce, 
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Talc, steatite or soapstone, and French chalk imported for consumption in the 
United States, 1945-46, by classes and by countries 


Ground, washed, - Manufac- 
powdered, or 
Orude and un- | pulverized ex- | Cut and sawed Total ü 8 
groun cept toilet es 
Country preparations 
Short Short 
tons Value to Value 
1945 
(07:301: ³˙˙mà E MAA 6, 192 | $63, 260 25 | $7,112 | 6,217 870, 3722 
SI V q A E ewer ae $63 
India and Dependencies...| 353816, 728 56 5, 000 409 | 21,728 |.........- 
A irene eee 32 4, %% EEN 41 5, 506 73 9, 758 |.......... 
385 20,980 | 6,192 | 63, 260 122 17, 618 | 6,699 | 101, 858 63 
1946 
(07:507: RA E AA 5,787 | 63,911 (i) 1 6,787 | 63,912 |......... 
/ yy ed exc baat A MA E EE E DEN 15, 634 
Feines. EEN 1,241 | 26,656 |.......[.....---- 1,241 | 26,656 |.......... 
Geese 8 (!) CCC (1) 15 5 
Hong hh AE PE AA PA PAS 29 
India and Dependencies. . 8 630 714 | 20,920 22 1, 179 744 | 22,029 |.......... 
IETI! ³ĩÄ EE IS rc 10, 665 | 283, 379 12 3,676 |10,677 287, 0555 
United Kingdom: A EA AO ] ͤ d V A A 19 
8 530 |18, 407 | 394, 881 34 4,856 |18, 449 | 400, 267 15, 657 


1 Less than 1 ton. 


Exports.—Another new record in the quantity of “Talc, steatite, 
soapstone, and pyrophyllite, crude and ground" exported from the 
United States was made in 1946, surpassiug the previous record of 
1945 by over 5,000 short tons. The value of these exports increased 
from $279,178 in 1945 to $394,799 in 1946, which was also a new 
record. The value of the exports of Puwders—talcum (in packages), 
face, and compact" increased nearly 1% million dollars over 1945. 


Talcum and other powders exported from the United States, 1942-46 


Tale, steatite, soapstone, and | Powders—tal- 
pyrophyllite, crude and ground | cum (in pack- 


Year | ges), fac, 
and compact 
Short tons Value (value) 
A A E A AN 9, 246 $191, 900 $678, 313 
TU A EE PTE OO ROTA 10, 693 236, 268 756, 024 
¡1 AA AAA A . 10, 709 229, 293 1, 328, 890 
OIE EE 11, 141 279, 178 2, 276, 758 
rp TM HMM TOO a AN AA 18, 373 394, 799 3, 517, 827 


WORLD PRODUCTION 


The production of tale, pyrophyllite, and ground soapstone in 


rus countries during recent years is shown in the accompanying 
a e. 
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World production of talc, pyrophyllite, and soapstone, 1940-46, by countries, in 
metric tons ! 


{Compiled by P. Roberts] 


Country! 1940 1941 1942 1943 1944 1945 1946 

Argentina J ³ ³AA¹- R 1, 168 1,975 4,770 3, 557 3, 421 (1) (1) 
Australia: 

New South Wales 754 | 1,153] 1,454 | 1,814 | 1,874] 1,776 (3) 

South Australia.__..............-....----- 1, 349 2, 972 2, 577 3, 336 3, 930 3, 037 3, 727 

PIII... ⅛² ů WEEN DESEN 4 155 50 

Western Australia cL] LLL s]. .L Lr. 308 74 266 (2) 396 
FA A 26, 913 | 35, 956 | 42,933 | 57, 639 | 44, 628 4, 470 21, 429 
a cee 21, 583 | 31, 417 | 27,096 | 23,735 | 29, 571 | 24, 574 29, 167 
Chili ook ß (?) (2) (2) 6 477 (2) 
CHIN. A EE 73, 000 | 76,000 | 80, 000 (2 (1) (2) (2) 
ECV Dl A EE 2, 212 5, 229 1, 875 2, 054 3, 868 4, 760 
FF..“ W (2) (2) (1) (2) 
BIADO8. lone ...:... ĩð v tt O () 50,150 | 48, 300 | 26, 720 | 42, 461 66, 477 
/ ⁰˙¹ te EEN 9, 449 | 12,170 | 13, 526 (2) 3 (2 
l. ĩð K IA 30, 186 26, 571 | 32, 262 | 16, 700 | 21, 735 | 22, 704 a 
Indochina, Frene gn. 305 370 260 (2 (3) 
A %⅛˙Ü%•ĩ„..nñ y aa eo tae 71, 443 | 73,475 | 80, 462 (2) (2) 46, 287 (2) 
TADS A A eee or A O A 8 
d SES (1) (2) ( ( 123 67 (1?) 
Korea (Chosen 60, 227 3 (2 50. 226 (1?) 65 
Madagascau eee (2) (3 (3 39 VM (2) 2) 
Morocco, French, (1) (2) (3) (2) „C 
Newfoundland...... C0ͤäĩ HE 8 281 508 | 1,580 | 2,439 224 711 660 
New Zealand.....................-.--..--.-- € ( 15 63 A 
Naeh. ood ecd ium dees 17, 028 | 29,059 | 30, 174 | 30, 454 (2) (3) (2) 
RUMANA . 1,556 | 3,347 | 3,052 | 1,609 2 1 (1) 
SDAIN (ede oe A MER meu EE 28, 643 | 29, 148 | 36, 497 | 14, 238 | 10, 470 | 19, 319 (?) 
Sh ee 7,569 | 5,233 | 6,153 | 5,335 | 5, 512] 7, (2) 
Tangan yjk aa. 6 (2) (2) (2) (2) (1) (2) 
Union of South Africa. 1, 671 2,458 | 1,985 | 5,344 | 2, 875 1,947 2, 609 
United Kingdom..._.......- 2.2 ee eee 1,074 4, 532 2, 231 2,815 2, 829 (2) (1) 
United States W. 255, 258 377, 722 351. 952 374, 546 |361, 841 |361, 406 | 414, 641 
mer. ROME 6 1, 699 2,111 4, 588 1, 985 2, 257 1,823 1,818 

A et oi ee eee es 664, 000 |822, 000 |828, 000 |747, 000 |706, 000 [690,000 | 770, 000 


! In addition to countries listed, tale or pyrophyllite is reported produced in Brazil, Bulgaria, Greece, and 
U. S. 8. R., but data on production are not available. 

2 Data not available. 

3 Less than 1 ton. 

4 Includes steatite, as follows—1940: 17,191; 1941: 18,948; 1042: 24,859; 1943: 0,741; 1944: 7,369; 1945: 15,577. 

: ne Dyroph yllite, and ground soapstone sold by producers; includes also pinite in 1940-42 and 1944. 

xports. 
? Excludes estimates for countries listed in footnote 1. 


Canada.—The Canadian talc and soapstone industry in 1945 was 
described as follows:!? 


Producers’ shipments of crude and milled tale and soapstone totaled 27,088 
tons valued at $294,888 in 1945 compared with 32,597 tons at $357,249 in 1944. 
Operators in Quebec shipped 14,225 tons of talc and soapstone worth $153,694 
and mines in Ontario sold 12,863 tons, mostly high-grade talc, valued at $141,194. 

Imports of talc and soapstone in 1945 amounted to 6,389 tons at $131,863, and 
exports of talc totaled 7,363 tons valued at $100,114. 

The 5 active firms in the industry in 1945 employed 103 workers to whom 
$134,782 were paid in salaries and wages. Fuel and electricity cost $27,978 and 
process supplies for the mines cost $49,266. 

The Bureau of Mines, Ottawa, has given the following information with regard 
to the talc industry: 

“Canada is self-sufficient in respect to most of the grades of ground tale needed 
for its industrial requirements, and there is considerable surplus for export. It 
also produces most of the sawn dimension soapstone and talc crayons used, but 18 
dependent on imports, obtained mainly from the United States, for certain special 
qualities of ground talc demanded by the ceramic, paint, and cosmetic trades. 

“Ground talc has a wide variety of uses, but much the greater part of the out- 


; Trade and 
M Deir, A. R., The Tale and Soapstone Industry in Canada, 1945: Canada Department of 
Commerce, Dominion ,Bureau of Statistics, Mining, Metallurgical, and Chernical Statistics, Ottawa, 
Canada, 1947, 5 pp. 
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put is employed in the paint, roofing, paper, rubber, and ceramic industries. It 
is used, also, in foundry facings, bleaching fillers for textiles, cosmetics and phar- 
maceuticals, soaps and cleansers, insecticides, polishes, plastics, and for rice 
olishing. 

E “Soapstone, a soft greenish rock containing a high percentage of talc, is used 
extensively in the form of sawn blocks and bricks for lining the alkali recovery 
* * furnaces and kilns of Kraft pulp and paper mills. It is also used for 
brick and slab liners for fireboxes, stoves and ovens, and for switchboard panels, 
laboratory benches, etc. Considerable quantities of soapstone quarry and sawing 
waste are ground and marketed as low-grade talc to the rubber, roofing, foundry, 
and other trades." 


Additional statistical details are contained in the report as well as 
the names and addresses of the five operating firms. 


Tin 


By C. E. NIGHMAN AND J. B. UMHAU 


General summary ............. 1159 | Consumption 1165 
Salient statistics 1159 | Stocks 1166 
Government tin operations... 1161] Prices 1167 
Government controls 1162 | Foreign trade 1169 
Domestic tin investigations... 1162 World review. ...............- 1172 

Domestic production 1163| International controls ..... 1172 
Mine output................ 1163 World mine production 1173 
Smelter output 1163| World smelter production 1174 
Secondary tin 1164| Review by countries 1174 


GENERAL SUMMARY 


N AFTERMATH of the Japanese conquest of Malaya and the 
Netherlands East Indies persisted through a fifth year, 1940, 
in the form of a world tin shortage. The disappointingly slow 
progress in rehabilitation of the Far Eastern tin areas, combined with 
tremendous demand, enforced a continuation of international control 
over the distribution of available supplies. World mine output rose 
about 3 percent over the long-time low of 1945 to 89,000 long tons, or 
roughly half the estimated needs. Drafts on stocks of the United 
Kingdom and the United States, plus a part of the tin recovered from 
Japanese operations—about 25,000 tons in all—helped ameliorate the 
stringency. Near the end of the year arrangements were made for the 
sale and distribution of about 15,000 tons (tin content) of materials 
left from Japanese operations in Siam. Production expansion is ex- 
pected from all parts of the Far East in 1947, but late estimates in- 
dicate that the world total may not meet requirements until 1949. 


Salient statistics for tin in the United States, 1925-29 (average) and 1942-48 


1925-29 
(average) 1942 1946 
Production— 
From domestic mines long tons.. 24 63) .. 81 ( A AA 
From domestic smelters 1... 400 16, 168 43, 500 
15 From secondary 1 EM MES do....| 30,000 33, 900 2A, 700 
rts for consumption: 

Metal ER P 5355 do....| 78,009 26, 753 15, 520 
Ore (tin content do.... 175 28, 933 38, 070 
Exports (domestic and foreign)..... do.... 1, 740 409 881 
Monthly price of Straits tin at New York: 36 
Highest cents per pound.. 70. 67 " fo. od 
e crar Sete do.... 39. 79 (1) Gg Ge 
Avergge ......--..--..--------- do.... 56. 64 89 000 

World mine production...... long tons..| 163,000 | 122,000 , 


! Including tin content of ores used direct to make alloys. 
3 Ceiling price, 52 cents. 
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For 5 years there has been no world market price for tin. In 1946 
the general price situation became greatly confused owing to the 
spread between buying and selling levels, 5 by consumma- 
tion of retroactive purchase agreements at higher figures, price differ- 
entials between internal and external markets, and black market 
prices for small quantities of uncontrolled metal. At the year end 
the price of tin was 30 to 40 percent above the 1941 level, but this 
represented an increase substantially less than for copper, lead, or 
zinc over the same period. In the United States the internal price 
for Grade A tin was retained at the former ceiling of 52 cents a pound 
until early November, when, following the revocation of price and 
wage controls, it advanced to 70 cents and so remained to the end of 
the year. 

The International Tin Control scheme came to an end December 
31, 1946. A step toward replacement was developed at a meeting of 
representatives of producing and consuming nations in London in 
October. The principal outcome was a recommendation to form a 
Tin Study Group to be allied with the International Trade Organiza- 
tion proposed by the United States in 1945. Invitations were sent 
to the several interested nations asking participation in such a group. 
Final acceptances were received early in 1947, and an organizational 
meeting was held in Brussels in April. 

There was no recorded domestic production of ore or concentrates 
in 1946. The Longhorn smelter set a new high, with an output of 
43,468 long tons of pig tin. In the highest month it was near an annual 
rate of 47,000 tons but declined to about a 38,000-ton level owing to 
the dearth and low grade of raw material. Consumption of primary 
tin, notwithstanding easing of various control measures, was at 54,627 
long tons, 2 percent below that in 1945. In the United Kingdom, on 
the other hand, the use (25,600 tons) was 56 percent greater than in 
the preceding year. In the United States the use pattern more 
nearly approached that of the prewar period. Tin plate took 48 

ercent of the virgin metal; solder 25 percent—a very high ratio; 
Ges and bronze 9 percent; and babbitt nearly 8 percent. Imports 
of metal were 83 percent more than in 1945 and included tin from 
Japanese sources sent to the United States for grading and analysis 
before being made available for distribution by the Combined Tin 
Committee. The tin content of concentrates received during 1946 
increased 14 percent compared with 1945 and was, in the main, at- 
tributable to larger receipts from Bolivia (2,584 tons) and reappearance 
of Netherlands East Indies as a source (2,206 tons). Tin plate and 
terneplate, constituting the principal export, dropped over 24 percent 
from 1945. The decline in foreign shipments was to a large extent 
due to a shortage in black plate, in part to a result of work stoppages 
in the steel and coal industries, and in part to the heavy domestic 
demand for containers. 

Total stocks, excluding the Japanese tin mentioned above, dropped 
12 percent to 84,000 tons, divided as follows: Industry, 28,200; Gov- 
ernment, including 12,140 tons in sterilized stocks, 31,100 tons in 
metal and 24,700 tons in concentrates. Consumers’ pig-tin stocks 
covering about 3 months' needs would permit little or no reduction, 
and only about 17,000 tons of the Government-owned supplies were 
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left available for distribution at the year end. Inasmuch as the new 
supply outlook was unfavorable, it became evident that use controls 
would have to be continued for another year at least. 


GOVERNMENT TIN OPERATIONS 


Under terms of the Civilian Production Administration order gov- 
erning imports of strategic materials (M-63), tin imports continued 
to be cbanneled through Government hands throughout 1946. In 
March 1946 the original authority to buy ores and concentrates for 
the Government-owned smelter was reaffirmed. The Reconstruction 
Finance Corporation was permitted to purchase such materials with- 
out time limit. The Corporation was also freed from the provisions 
of the Emergency Price Control Act of 1942 that forbade loss or sub- 
sidized sales. The power actually ceased with expiration of that legis- 
lation on June 30 but was revived July 25 with approval of an act 
restoring the Office of Price Administration. Therein it was provided 
that, to June 30, 1947, the Reconstruction Finance Corporation might 
take any losses accruing through sales at the ceiling prices of tin ob- 
tained from smelting of ores or concentrates. This was interpreted to 
cover also the difference between cost and sales price of purchased 
metal. Wage and price controls were lifted by Executive and OPA 
order effective November 10. Thereafter the selling price (see sec- 
tion on Prices) was set from month to month on the basis of trade 
E quotations and presumably would approximate the cost. At 
east, the loss in the ceiling-price period, estimated to have been about 
$1,500,000 monthly, would be substantially reduced. 

Several contracts for purchase of tin and concentrates were con- 
cluded during the year. These included acquisition of tin and concen- 
trates from the Netherlands East Indies and tin from the United 
Kingdom and China. The principal arrangement was again made 
with Bolivia. The supplemental 1-year contract to the original 
5-year agreement Ge) June 30, 1946. Thereunder the prices for 
the first and second quarters of 1946 were, respectively, 60.5 and 58.5 
cents a pound payable tin content plus a 1.5-cent production bonus, 
f. o. b. Chilean or Peruvian ports. Negotiations for renewal were 
undertaken in the spring but unsuccessfully, largely because of a wide 
disparity between the offered and demanded price and the period to 
be covered. The new agreement was announced in mid-August but 
was not formally ratified by Bolivia until September 13. Jt was made 
retroactive to January 1 and to run to December 31,1946. For the 
first half year the base price was 62.5 cents a pound payable tin, f. o. b. 
Chilean or Peruvian ports, plus smelting and production bonuses of 
1.5 and 1.0 cents, respectively. In the second half the tonnage bonus 
became 3 cents, other elements remaining the same. This bonus was 
payable on a graduated scale for excess over a 16,632 long-ton payable 
tin content of the year's shipments. Provision was made for ship- 
ments other than those of the Patino group to United Kingdom, to 
Chile, and for the use of the Oruro smelter.’ 

The agreement with Belgian Congo also expired on June 30. The 


! The text of the agreement was published in American Metal Market, vol. 53, No. 180, Sept. 18, 1946, p.4. 
793065—48——74 
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producers had long been dissatisfied with their price, said to have been 
55 cents, f. a. s. West African port, and were reportedly unwilling to 
make a new contract except at above 70 cents. 


GOVERNMENT CONTROLS 


Dwindling stocks and inadequate new supply necessitated retention 
of various controls over tin consumption in 1946. They were made 
effective principally through CPA Conservation Orders M-43, which 
limited distribution of tin, and M-81, containers. CPA Iron and 
Steel Production Order M-21 further provided means for directing 
the use of tin-mill products to certain purposes. Early in the year, 
during the steel mill work stoppages, Direction 9 under this order 
confined use of tin plate to specified uses, principally packing of 
seasonal and perishable foods. There were subsequent modifications 
and in December the restrictions were lifted. As a part of the over- 
all plan to remove Federal controls over the flow of industrial raw 
materials, several amendments to M-43 and M-81 permitted wider 
use of tin. In general, they raised consumer quotas and permitted 
the use (or & greater percentage) of tin, in various products; regarding 
containers, they removed quota limitations and allowed the use of tin 

late for a wide variety of food and nonfood packs heretofore pro- 
hibited. The tin weight for various packs, however, remained under 
control. At the year end the CPA, with general industry approval, 
reported that, in view of the continued scarcity, controls would be 
continued through March 31, 1947, when authority therefor under the 
second War Powers Act expired. 

After 5 years of restrictions that held use of virgin tin in the neighbor- 
hood of 54,000 long tons despite the abnormal use in bronze and brass, 
it would appear that a much higher consumption need not arise when 
limitations no longer exist. Among the notable savings was that in 
solder. Automobile makers were large users; one large manufacturer 
estimated it to require 5 pounds of tin per car in 1940, with about 2 
pounds in 1945, and there was a suggestion that return would not be 
made to carlier 55 The major saving was, however, in the 
development and use of electrolytic tin plate. This was reliably 
estimated to have exceeded 60,000 tons in the 5 years 1941-45. In 
1946 the trend toward electrolytic plate was not accentuated. It 
comprised nearly one-third the total tin-plate production as in 1945. 
However, the output of electrolytic plate rose 3 percent, whereas that 
of hot-dipped was less than 1 percent higher than in 1945. In 1946 
the average weight of tin per short ton of tin plate was 11.9 pounds 
for electrolytic, with 27.1 pounds for hot-dipped plate. Corresponding 
averages for 1945 were 11.9 and 27.2 pounds. 


DOMESTIC TIN INVESTIGATIONS 


_ Small-scale field investigations of tin occurrences were carried out 
in 1946. The Bureau of Mines continued exploration in the Cape 
York district, Alaska, and planned further work, in 1947. Several 
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publications ? reviewing wartime strategic mineral surveys relating to 
tin have been issued. A general review * of Alaska’s mineral poten- 
tial by Bain gives a short summary of recent work. 


DOMESTIC PRODUCTION 
MINE OUTPUT 


For the second successive year no production of domestic tin ore or 
concentrates was reported to the Bureau of Mines. Although in- 
vestigations in known tin areas have revealed small deposits, none 
has shown evidence of being able to sustain a sizable commercial 
operation, even at a very high price for tin. 


Mine production of tin (content) in the United States, 1942-46, by States, in long 
tons 


Year Alaska 5 Other 


States! 


11942: Alabama, California, Nevada, and New Mexico; 1943: California, Nevada, and New Mexico; 
1944: California, Now Mexico, North Carolina, and South Dakota. 
1 Included in total. 


SMELTER OUTPUT 


In 1946 domestic tin smelters made a new high, with an output 
exceeding 43,500 long tons of metallic tin. This record was attrib- 
utable to the 7 percent greater output of the Government-owned 
Longhorn smelter compared with that of the preceding year. Be- 
ginning in October 1945 with a record monthly outturn of 3,558 long 
tons, production increased each month through ie? 1946, when a 
new peak of 3,904 tons was established. Thereafter, largely, because 
of a dearth of concentrates, output fell and averaged 3,151 tons a 
month in the last quarter, and as the smelter’s stocks were reduced 
to a working level production probably will not rise unless receipts 
increase. 

The Longhorn smelter—which probably would rank as the world’s 
largest if high-grade alluvial concentrates were procurable—neverthe- 
less has produced more tin than any other since it began operation 1n 
April 1942. In nearly 5 years to the end of 1946, it had turned out 
151,101 long tons of metal, with by far the greater part as Grade A. 
More than three-quarters of the ore supply was in the form of highly 
impure and low-grade Bolivian concentrates with a tin content range 


? Heide, H. E., Investigations of the Lost River Tin Deposit, Seward Peninsula, Alaska: Bureau of 
Mines Rept. of Investigations 3902, 1946, 57 pp. 

Heide, Harold E., Wright, Wilford S., and Sanford, Robert S., Exploration of Cape Mountain Lode- 
Tin Deposits, Seward Peninsula, Alaska: Bureau of Mines SC of Investigations 3978, 1047, 16 PP. 

Volin, M. E.. Russel, P. L., Price, F. L. C., and Mullen, D. H., GE and Sierra Counties Tin De- 
posits, N. Mex.: Bureau of Mines Rept. of Investigations 4068, 1947, 60 pp. 

3 Bain, H. Foster, Alaska’s Minerals as a Basis for Industry: Bureau of Mines Inf. Circ. 7379, 1946, 
88 pp. 
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generally of 18 to 50 percent and a 1946 average in the neighborhood 
of 37 percent. Early in the year operating and miscellaneous costs 
were estimated to have been about 7.0 cents a pound of tin produced. 
Ore costs were about 65 cents, making a total of approximately 72 
cents. With the selling price at 52 cents until November, sales were 
subsidized to the extent of 20 cents a pound or a total of about $17,000,- 
000 for the year. During the year experiments on recovery of acid 
and metals from plant waste were carried out, and the construction 
of an ingot-casting machine was undertaken. 

In addition to the Government smelter only the Vulcan Detinning 
Co. plant was active in 1946. This company has been experimenting 
with processes for the recovery of tin from complex low-grade ores. 


SECONDARY TIN 


Notwithstanding the strong demand and high prices that prevailed, 
the quantities of tin-bearing scrap—principally copper- and lead-base 
materials—treated in 1946 at secondary plants fell sharply and 
resulted in a drop of over 21 percent in total tin recovery compared 
with 1945. The decline in recovery at detinning plants was virtually 
of the same magnitude (21 percent) and was almost fully attributable 
to the 75-percent decrease in old cans treated, while the quantity 
of new clippings treated was off about 3 percent but only 1 percent in 
tin recovered. Although the CPA conservation order (M-325, 
effective June 16, 1943) at had directed tin-plate scrap and old cans 
to detinners was not revoked until November 26, 1946, the never 
effective salvage campaign deteriorated with great rapidity after 
mid-1945, and a year later the preparation of old cans by housewives 
had practically ceased. 


Secondary tin recovered in the United States, 1925-29 (average) and 1942-46, 
in long tons 


Tin eS detinning Tin recovered from all sources 
Year 
In chem- 
AS metal icals Total 
1925-29 (average) 900 2, 000 2, 900 
ru pee 8 4, 700 200 4, 900 
1943 fe Are Sane eh ays o eee 3, 900 200 4, 100 
II nere ooi uhr 3, 350 310 3, 660 
19155 oe noue 3, 150 400 3, 550 
;ö; y 2, 480 330 2, 810 


Nearly all the secondary tin was recovered at privately owned 
plants. The Government-owned plant at Birmingham, Ala., ceased 
operation in April 1946 and, offered for sale by the War Assets Admin- 
istration in November, was sold for other than tin-recovery purposes. 
Its capacity was 20,000 tons of scrap annually. The Secondary 
Metals—Nonferrous chapter in this volume contains details on 
secondary tin recovery. 
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CONSUMPTION 
APPARENT CONSUMPTION 


Apparent consumption of tin in 1946 increased 21 percent over that 
in the preceding year. This figure is derived by adding net imports 
to domestic smelter production. Since changes in consumer, dealer 
and Government stocks are not taken into account, the calculated 
figure may depart widely from the actual. When, as in the preceding 
4 years, the deficit in supply is made up from accumulations, the 
apparent use understates the true value. The accompanying table 
gives the data for 1939-46. Comparable figures for 1910-38 were 
published in Minerals Yearbook, 1939, page 680. 


Apparent consumption of tin, 1939-46, in long tons ! 


jsp m A eit 67, 997 
Ik; O A 123, 537 
f ̃½¾˙⁵T- MEME x LE 141, 618 
1 ĩ˙¹ lu... ⁰ ⁵³ A 8 42, 512 
E 2 31, 638 
IJ! ³ « d Suc "——— — 43, 379 
1046 EE 2 48, 086 
194 EE 98, 144 


1 Exports of domestic tin are not included in 1939-41. They are included in the figures for 1942-46 and are 
244, 398, 405, 708, and 859, respectively. 


? Revised figure. 
CONSUMPTION BY USES 


Despite some liberalization in permitted uses in 1946, the total 
consumption of tin was 3 percent below that of 1945 largely because 
of strikes in consuming or related industries. The consumption of 
primary metal did not reach the prewar (1935-39) average by about 
8,000 long tons or 12 percent and was approximately 60 percent of 
the quantity estimated early in 1946 if there had been an unlimited 
availability. Such a consumption figure now appears unduly high. 
Tin savings based on the retention of some wartime economies ander 
direct comparisons with prewar periods misleading. They are re- 
sorted to here solely for reference. The accompanying tables derived 
from reports made to the Bureau of Mines show actual consumption 
of primary and secondary tin, both where it entered process and left 
as finished products. l 

Tin plate (and terneplate) was the p user of primary 
tin, taking 48 percent of the new metal or about 6,000 tons (19 per- 
cent) less than in 1935-39, while, owing to the growing adoption of 
electrolytic plate, tin plate output was 22 percent higher. Solder, in 
second place, took 23 percent more than in 1945 and nearly 25 percent 
of the new tin used, owing to relaxation in tin limitations. Babbitt, 
which in the prewar period accounted for a little more than 6 percent 
of virgin tin consumption and held third place, remained in fourth 
position and took about 8 percent of the virgin tin. Third in rank 
was bronze (and brass), for which 34 percent less new tin was used 
in 1946 than in 1945. 

In respect to total tin used, the four largest product groups ac- 
counted for more than 90 percent compared with 80 percent in 1935-39. 
Tin plate recovered first place, with 32 percent, followed by bronze 
and brass 28 percent, solder 21 percent, and babbitt 9 percent. 
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Consumption of primary and secondary tin in the United States, 1942-46, in 


long tons 
1942 1944 
Stocks on hand Jan. 1 !.............................. 67, 421 43, 853 34, 735 
Net receipts during year: 
A ³ĩð ͤ iS AE 33, 126 40, 548 55, 323 
Sons A 5, 096 4, 462 2, 536 
I.. ⁵³ðV½ĩ ⁰ 405 188 228 
BORD. A ͤĩAA 8 26, 941 29, 903 28, 883 
Total receipt 65, 568 75, 101 86, 970 
Eelere eebe 132, 989 118, 954 121, 705 
Stocks on hand Dec. 31. 43, 853 34, 735 27, 391 
Total processed during ea 89, 136 84, 219 94, 314 
Intercompany transactions in scrap—ü 2, 547 2, 889 3, 205 
Total consumed in manufacturing 86, 589 81, 330 91, 100 
Plant 105568... ee E eases Dena i new 902 1, 000 1, 140 
Tin content of manufactured products............... 85, 687 80, 330 89, 069 
eler, EE 56, 288 46, 253 59, 156 
Secondary gg Eeer 29, 399 34, 077 30, 813 


1 Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1912, 2,700 tons; 1943, 78 
tons; 1944, 316 tons; 1945, 1,941 tons; 1946, 1,600 tons, and 1947, 1,000 tons. 


Consumption of tin in the United States, 1944-46, by finished products (tin 
content), in long tons 


Product 


Tin plate... ----------- 
Terneplate.................. 
O ce eee sedo nis 


Miscellaneous alloys 
White metal 


59, 156 89, 969 | 55,642 | 27, 041 | 83, 583 | 54,627 | 26,316 


STOCKS 


The planned deterioration in the stock position in the United 
States, as in the world at large, was much in evidence in 1946. Actu- 
ally the drop was a few thousand tons less than anticipated because 
of the steel and coal strikes. At the end of 1946, total stocks of tin 
and tin in ore were 71,734 long tons or 14 percent less than at the end 
of 1945. The total excludes 9,817 tons of Japanese tin sent to the 
United States by the Supreme Commander for the Allied Powers, 
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subject to international allocation by the Combined Tin Committee. 
The CTC, at its October 23, 1946, meeting, made 4,990 tons available. 
There being no other takers, it was acquired by the United States in 
February 1947. In addition, 12,204 tons were in process in scrap 
and as secondary tin. Aside from 12,140 tons of pig tin held by the 
Navy Department and the Bureau of Federal Supply (formerly the 
Procurement Division) of the Treasury Department, the Govern- 
ment held 18,932 tons of metal and 24,642 tons of tin in concentrates, 
down respectively 11 and 24 percent from 1945. 

Usable Government stocks were something over 7 months’ supply 
at the 1946 use rate; but much was locked up in in-process materials, 
and new supply available for distribution became essentially equiva- 
lent to receipts of foreign metal plus output of domestic smelters. 


Stocks of virgin pig tin in the United States, Dec. 31, 1942-46, in long tons! 


1942 1943 1944 1945 1946 
At consumers’ planttt ggg 31, 064 22, 861 17, 337 14, 102 14, 532 
At other warehouses and in transit 78 316 1, 941 1, 600 1, 000 
Held by eet eee 84 50 47 09 124 
Total consumers’ stock 31, 226 23, 227 19, 325 15, 771 15, 655 
Afloat to United States (estimated).................. 900 1. 650 1,300 Jeer 1. 570 
Total sek ·ꝛ¹¹¹ aaa 32, 120 24, 877 21, 125 15, 771 17, 226 


t Excludes Government purchases delivered for stock piling or at Texas City smelter. Also excludes t in 
in process and secondary pig tin. 


As customary for more than a decade, the Bureau of Mines can- 
vassed tin users to determine consumption and stocks of tin. According 
to the replies, consumers had 14,532 tons of virgin tin at the year-end, 
of which 7,286 tons were held by tin-plate manufacturers; in addition, 
439 tons of secondary pig tin were on hand. At the end of the year 
1,000 tons of primary tin were in transit and in warehouses. 


PRICES 


In the United States in 1946 the price of tin until November 12 
was held at the ceiling of 52 cents a pound (Grade A) established in 
1942 by the Government. The President announced November 10 
(Sunday) the lifting of most price controls. On November 12 the 
principal detinners named a price of 70 cents a pound for Grade A 
tin; and the following day the predominant supplier, the Office of 
Metals Reserve, directed the Tin Sales Corporation, its distributor, 
to price all uncompleted November and new November allocations at 
the same figure. At the end of the month the price for December 
deliveries was fixed at 70 cents for Grade A, with the usual differen- 
tials for other grades. The average for the year, according to the 
American Metal Market, was 54.58 cents. The November change 
brought domestic prices close to those established for th: United 
Kingdom 1% months earlier. | 
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Prices, by grades and brands, beginning November 12 were as follows: 


Grade A. 99.80% or higher, meeting specifications set forth in M. P. R. 
nv fog hr GE 70.00c. 
Following brands of pig tin will be considered as qualifying as 
Grade A: Longhorn 3-Star, Chempur, Pyrmont, Straits Trading, 
O. T. Lempriere & Co., E. S. Coy (Penang), Billiton, Mellanear 
(Guar. 99.9%), Hawthorne Refined, Banka, Union Min. du H. 
Katanga, M and T No. 1, M and T Electrolytic Refined, Vulcan 
American Refined, Vulcan Electrolytic , Pass No. 1. 
Grade B. 99.80% or higher, not meeting specifications for Grade A, pro- 


viding arsenic content does not exceed 0.05%- ------------------- 69.874c 
Grade C. 99.65% to 99.79% and 99.80% or higher, not meeting spec- 

ifications for Grade A or Grade ggg 69.62'4c. 
Grade D. 99.50% to 99.64% (includes Longhorn 2-Star) )) 69.50c. 
Grade E. 99.00% to 99.49% (includes Longhorn 1-Star)............. 69.12!4c 
Grade F. Below 99% pure (for tin content) (includes Longhorn No- 

! A ͥ⁰ydw ⁰¶⁰dyd ⁰y EE S 69.00c. 


Se A... —— —— | d 


Average prices: 
New York: ! 


Straits tin cents per pound.. : 3 52. 00 3 52. 00 3 52.00 
99.75-percent tin (English refined) 
cents per pound.. 651.625) 51. 625 
90 - percent tin do ; € 1. 125 51. 125 © 51.125 
London: ? 
Standard tin E per long ton.. 2 3 275.0 8 275.0 $ 300.0 
D cents 1! per pound. ; 49. 54 49. 54 54. 04 

Premium allowed over standard: 

Straits E per long ton 

Banks aa... une do.... 

English...................... do.... 


nglish 
Price indexes (1925-29 average=100): 
Straits tin (New York)............... 
Copper (New York). 
Lead (New York)................-..- 
Nonferrous metals 122i 
All commodities 12 


1 American Metal Market. 

3 Maximum for Grade A, 99.8 percent or higher (includes Straits). 

3 Maximum price for Grade A, 52 cents until Nov. 10, 1946; 70 cents thereafter. 

! Data not available. 

$ Maximum for Grade B, 99.75-99.79 percent, and Grade C, Cornish refined. 

* Maximum for Grade D, 99.0-99.74 percent. 

7 Metal Bulletin, London, as compiled by International Tin Research and Development Council. 

3 British Government maximum price. 

* British Government maximum. To Sept. 26, £300, theroefter £380 10s. 

19 Conversion of British quotations into American money based upon average rates of exchange recorded 
by Federal Reserve Board. 

1! Official rate; free rato, 53.98. 

18 Based upon price Indexes of U. 8. Department of Labor. 


It long had been recognized that the domestic selling price was 
much below cost. The Office of Metals Reserve had been authorized 
at the end of 1945 to price tin for export without reference to price 
ceilings, but up to March 1 the export price was held at the internal 
level. It was then raised 6 cents to 58 cents, was advanced on June 1 
to 61 cents, on September 21 to 64 cents, on November 1 to 69% cents, 
and finally on November 13 to 70 cents—the new domestic price. 
Although tin exports have been inconsequential, the prices set seem- 
ingly reflected an attempted adjustment to foreign levels. 

n the United Kingdom, the domestic price was held at £300 a 
long ton delivered buyers’ works until September 26, when it was 
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raised to £380 10s. (99.0-99.75 percent grade) or 68% cents. At the 
beginning of the year the export price was £375. On April 1 it was 
cut to £357 and then on September 26 was raised, delivered port, to the 
internal price. In Canada tin sold at 57% cents until after the dollar 
revaluation of July, when it became 63% cents a pound. 

At least since the closing of the London Metal Market in December 
1941 there has been no generally accepted world price. British and 
American controlled sales prices since that time have run an approxi- 
mately parallel course, but elsewhere there have been wide departures 
therefrom, as noted in earlier chapters of this series. The situation 
became even more complex when differential export prices were 
established. The gap between buying and selling prices became 
exaggerated as sellers refused to make new contracts at old prices. 
Not until autumn was there an approach to an approximate average 
and to one that reflected the greatly enhanced cost of production. For 
the last half year Nigerian producers received £357 10s. f. a. s. port; 
and Malayan, £370 at Penang-Singapore smelters with export sales 
at £372. The Bolivian price was raised to about £375 corresponding 
with the American agreement. At the end of the year the supported 
Australian price was £A383 or about 55% cents a pound. Small sales 
of “free” tin were said to have brought $1.00 a pound or more in 
South America, £680 in Hong Kong, and as much as £750 for Por- 


tuguese tin. 
FOREIGN TRADE * 


There has been no notable change in the foreign trade pattern since 
1942, when imports of concentrates exceeded those of metal. Receipts 
of foreign tin in 1946 were 83 percent higher than in 1945 and the 
greatest in the past 4 years. The imports from Japan were a part of 
the tin stocks seized after the occupation and sent to the United States 
for grading and analysis. The first lots analyzed about 99.88 percent 
tin. Shipments from Malaya and Netherlands East Indies may have 
been in part tin found there after the Japanese evacuation. The tin 
content of concentrates imported was the highest recorded and was 
14 percent more than in 1945. In terms of tin content, Bolivia with 
28,520 tons (25,936 in 1945) furnished three-quarters of the material. 


Foreign trade of the United States in tin and tin concentrates, 1942-46 


Exports 


Bars, blocks, pigs, Ingots, pigs, bars, etc. 


graín, or granu- Concentrates (tin 


Year A content) 
ulated Domestic Foreign 

Long Long Long Long 

tons Value tons Value tons Value tons Value 
a 26, 753 1$29,311, 113 | 28,933 ¡$21, 422, 896 244 $290, 804 165 $229, 512 
JC 11,919 13. 081. 756 | 21,857 | 24, 804, 842 398 461,053 | 1,372 1, 567, 043 
... be ads 13,338 | 15,049, 200 | 35, 548 | 32, 310, 412 405 488, 508 438 532, 861 
TT 8,493 | 9,213, 425 | 33,479 | 32, 711, 772 708 890, 661 174 223, 623 
V 15, 520 | 18, 507, 043 38,070 | 26, 968, 713 859 | 1, 153, 936 22 31, 939 


— el 


4 Figures on imports and exports compilod by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce. 
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Belgian Congo supplied 7,214 tons (7,401 in 1945) and the Netherlands 
East Indies 2,206 tons—the first receipts since 1942. Other sources 
were French Africa 58 tons (129 in 1945), Portugal 38, United King- 
dom 27, Brazil 7, and Mexico none in 1946 (13 in 1945). 


Tin ! imported for consumption in the United States, 1944-46, by countries 


1945 1946 
Country 


—— — EH E 


Belgian Congo 627 $730, 
British Malaya..................... 2, 139 2, 492, 099 
AL AA A ood. 1 5 d, ðᷣͤ 
CHING 2 ²· AAA 1, 210, 129 
JANA E es E OS, AA A ie 1, 969 , 890 
YE ATC AA A EE EE A O, AA PA 24 27,215 
doo AAA AAA 8 5, 409 6, 402, 249 
A A ³ A PO 8 9 10, 517 
JA IN A AI O 8 87 100, 906 
United Kingdom................... 4, 272 5, 242, 800 


———— —K—˙——— E 


9, 213, 425 15,520 | 18, 507, 043 


1 Bars, blocks, pigs, grain, or granulated. 
3 Less than 1 ton. 


The outward movement of tin plate, terneplate, and taggers tin 
dropped 24 percent from the 1945 level, in part owing to the strike- 
curtailed output in the United States and an increase of about 85,000 
tons in British exports accompanied by a strong domestic demand 
for containers. In 1945 exports comprised about one-sixth of the 
tin-plate shipments, whereas they were about one-eighth in 1946. 
Latin America took, as in 1945, about 30 percent of the total and 
Canada about 16 percent. The greatest declines, amounting to 
about 70 percent of the total drop, were in shipments to countries 
in the British Commonwealth, notably to Australia and the Union 
of South Africa. A decline of about 32,000 tons in sales to Russia 
and 6,000 tons to France was not quite balanced by increased exports 
to other European countries. 


Foreign trade in tin plate, taggers tin, and terneplate in various forms, 1942-46, 
in long tons 


Tin-plate Tin plate, taggers 
circles, | Waste- tin, and terneplate 
strips, | waste tin 


Year poet | cobbles, plate 
Imports | Exports pub (exports) Imports | Exports 


—— — — — . | Se | ———— ee 2——— 


Tin-plate scrap 


1042 A at T8888 24,082 |.......... 1, 333 3, 230 134 593, 776 
Er nae eg v 19, 591 27 1, 607 50 101 396, 550 
1111111 17, 323 112 1, 294 3, 103 112 436, 632 
// 18, 072 433 1, 684 12, 215 144 471, 149 


. eia ete Senos 24, 530 141 4, 030 6, 690 298 355, 794 
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Tin plate, terneplate (including long ternes), and taggers tin exported from the 
United States, 1945-46, by principal countries 


1945 1946 
Country 

Long tons Value Long tons Value 

y SE 763 $90, 847 1, 430 $177, 764 
Anglo- Egyptian Sudan 1, 438 143, 557 1 

Re eh TT EE 29, 392 548 25, 097 8, 312, 461 
A ⁵ð̊ ³ K 98, 623 11, 887, 721 48, 215 6, 006, 902 
Belgium and Luxembourg. ........................ 5, 849 15, 452 1, 943, 753 
AS So 50, 344 5, 723, 732 44, 447 229 
British East Africa. 2, 135 r GEN 
§§˙Qnp,.,,.7;ͥͥͥ ͤVP!·²-V EE tr 60, 445 6, 636, 345 57, 808 6, 514, 646 
OO VOM A mw 88 359 E AAA DEE 
A A a 6, 231 744, 787 4, 542 231 
˙—i ⁰˙¹ A... Ee 3, 127 374, 605 

Som 2, 048 262, 544 1, 693 i 

(NV EE 11, 307 1, 433, 448 14, 817 1, 858, 
Crechoslovakia..... A A 1,118 122, 818 

Denmark AA A A A 8 S 408, 
Egypt AN ß A 1, 984 184, 445 118, 496 
F ²˙oð¹ꝛiAq]ꝛ˙¹ww rl 18, 839 2, 347, 500 12, 469 1, 558, 031 
Elte EE 45 5, 687 1, 171, 969 
ET, TEE eee 4, 708 574, 798 4, 067 
A m ⁰ A A 7, 407 728, 0 0 
1111 ⁵˙Ü ] S S 41 3, 979 8, 681 1, 003, 576 

Madagascar n 827 93, 000 537 

Mauritius cec c e cel lc lc ce arce ae Lene 136 IL MA. E 8 
e o ERRERA O A A E 13, 619 1, 628, 460 8, 744 1, 142, 338 
Morocco, French 3, 860 459, 413 5, 148 662, 653 
Netberlan dass 14, 133 1, 708, 184 2A, 223 2, 976, 894 
New Zealand... 9, 177 1, 063, 777 9, 938 1, 227, 904 
OPW SY AAA E AAA A 7, 137 854, 704 
Palestine and Trans-Jordan........................ 469 46, 290 406 55, 101 
Paraguay LL T A 1,815 212, 436 3, 559 439, 304 
, eee A ARAS , 594 298, 332 1,709 220, 555 
Philippines, Republic of. .......................... 15, 738 2, 219 807, 443 
LAT WEE EE 15, 350 1, 843, 732 6,118 803, 468 
Southern Rhodesia......._.....-...-...-.---------- 752 86, 310 87 7, 138 
EE A 1,715 218, 620 247 31, 304 
A NA 2, 937 380, 224 8, 007 1, 040, 780 
SwitzerlandwWb cc el ell ll llle. 545 67,759 3, 962 862, 347 
JJ 8 1, 278 125, 668 283 33, 532 
A E EE 5, 600 597, 404 2, 231 247, 999 
Union of South Afri 36, 688 4, 168, 597 12, 174 1, 427, 238 
BD.B BOR. oo v A LE S 35, 568 4, 311, 552 3, 768 457, 148 
United Kingdom —wꝛ—ꝛͤ—-L 714 HO %%ͤöÜ—(¹ẽwem DEE 
11. ee duc A 14, 679 1, 812, 313 3, 186 306, 005 
Venezuela... as 2, 936 379, 648 1, 933 258, 837 
Ké TT VIG sc noo EE 25 3, 1, 830 202, 022 
Other countries. ...............--..---------------- 3, 679 440, 457 3, 132 402, 291 
TOtal EE 471, 149 43, 568, 821 


Foreign trade in miscellaneous tin, tin manufactures, and tin compounds, 1942-46 


Miscellaneous tin and manufacture Tin compounds 
Imports 
ETT 
Tin fol scrap 
Year tin AC Dross, skimming8, | and other 


flitters, residues, and tin tin bearing | Imports | Exports 
96 alloys, n. s. p. f. material, | (pounds) | (pounds) 
and tin except tin- 


manufac- plate scrap 
tures (value) 
n. s. p. f. Pounds Value 
(value) 

et EES $949 505, 346 $63, 978 $301, 8 117, 191 
DU tee ee 4,140 204, 884 12, 379 202 423 |... os eer 
0000 3, 682 113, 556 11,640 | — 654, 8 az 992 
IMS WEEN 1, 403 127, 680 29 453, 816 25 35, 03 
rr A ³. tua s ose 5, 208 1, 100 596 482, 308 
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WORLD REVIEW 
INTERNATIONAL CONTROLS 


The International Tin Control scheme remained formally in force 
to December 31, 1946, though practically it had not functioned after 
the British capitulation at Singapore in early 1942. A meetingfof the 
International Tin Committee was held in London in March 1946 to 
discuss recommendations to be made to the participating Govern- 
ments as to its future. The recommendations, were not made public, 
but it was believed that continuation of the scheme was supported. 
At any rate, numerous influential producers strongly favored an exten- 
sion to prevent the return of disordered industry conditions when an 
excess in supply should arise, which appeared probable by 1949 or (as 
later estimated) by 1950. Strong consumer opposition, principally 
on the part of the United States, brought about the support of the 
British Government to place the problem of tin production and distri- 
bution in the hands of a Study Group separate and distinct from the 
ITC, that later could be a unit of or related to the International Trade 
Organization proposed by the Department of State. 

The first step toward that end was made by the United Kingdom 
Government after consultation with the Governments of the United 
States, Belgium, Bolivia, and the Netherlands in September 1946, 
when invitations were sent to the major producing and consuming 
countries—Belgium, Bolivia, China, France, Netherlands, Siam, 
United States, and the U. S. S. R.—which were asked to send delegates 
to an international conference to be held in London in October. The 
meeting was to consider the prospective tin position and whether an 
continuous intergovernmental study of that position is required. 
Delegates from all the invited countries except the U. S. S. R. attended 
the meeting. The conference agreed that world production in 1946 
would be 94,400 tons, against consumption of 136,600 tons. In 1947 
output was expected to reach 141,600 tons, with unrestricted use then 
reaching 190,000 tons and remaining through 1949 at that quantity, 
in which year production would have become 218,500 tons. The 
conference agreed that there was need for & continuing review of the 
world situation and consequently would recommend that an inter- 
national tin study group be established as soon as possible. It was 
further agreed to recommend that the Combined Tin Committee 
continue to make allocations of available tin during the period of short 
supply and, moreover, that interested countries discuss means for 
continuation of the Tin Research Institute. The United Kingdom 
was to obtain, by January 1, 1947, from the governments invited to 
this conference, their decisions in respect to the establishment of the 
study group and to arrange for an early meeting. Early in 1947 
5 were received and an organizational meeting was called 
for April 1947 at Brussels. 

There was considerable dissatisfaction with the conference results. 
The final dissolution of the ITC was not touched upon, nor were 
matters of price, free markets, and the smelter situation discussed. 
The principal objection was that the study group would lack all 
authority, serving purely in an advisory capacity to the several 
interested governments. 
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WORLD MINE PRODUCTION 


The receipt of official reports from many tin-producing countries 
has made possible further revisions in the accompanying table. 
Actual production figures for British Malaya during the Japanese 
occupation are not available, but the gross weights of production 
given by the Chief Inspector of Mines have been used as the basis 
for estimates. 

Mine production in 1946 was approximately 3 percent greater than 
in 1945 and fell substantially below the expected figure, largely because 
of a decline in Bolivian exports and the slow recovery in southeast 
Asia, notably in Malaya. Supply exceeding normal demand is now 
not anticipated at earlicst until 1949. 


World mine production of tin (content of ore), 1925-29 (average) and 1939-46 
by countries, in long tons 


[Compiled by B. B. Mitchell] 


Country 1940 1941 1942 1943 1944 1945 1946 


——— | —— | —ä4——2— [ —œñ4-4— 2 —äñ—— — —— | — 


Restricted production: 


Belgian Congo.......... 967 12,075 | 15,751 | 15,754 | 17,007 | 16, 858 | 17,070 14, 095 
Bolivia (exports)........ ) 37,940 | 42,199 | 38,293 | 40,312 | 38, 720 | 42, 487 37,717 
British Malaya......... 84, 082 178, 000 | 15, 748 | 26, 000 9, 309 3, 152 8, 432 
Indochina, French...... y 1,472 1,295 1, 029 653 358 1100 (2) 
Netherlands Indies 755 | 43, 193 1151, 000 9,512 | 17, 457 6.719 843 6, 535 
A nice: ‘ 12, 177 2, 229 | 12,574 | 12,835 | 12,512 | 11, 224 10, 333 
Siams AAA 8, 201 1217,325 | 17, 447 |! 15, 000 7, 843 5, 839 3, 194 1, 275 1 500 
Total signatory coun- 
ess 145, 453 1137, 202 208. 386 215, 500 101, 053 120, 103 | 87,670 | 76,200 78. 000 
Unrestricted production: 
Argentina 32 1. 655 1, 481 921 998 1, 070 1, 004 1 700 1 600 
Australia............... 2, 830 3, 067 3, 501 3, 494 2, 931 2, 635 2, 947 2, 282 2,127 
Burma 2, 228 | 8,536 | 15,500 [15,000 | (2) 11.000 1500 | 1200] (0) 
Cameroun, French......|........ 243 218 220 233 194 161 112 111 
nns... A ee meet wee 29 553 347 231 379 390 
Ens eege 3 7,085 4 15, 000 1411, 500 [412,000 | 1 7,000 | 1 7,500 | 13,000 | 11,500 | 1 2. 500 
Germany . 285 293 303 547 | 1980 1 980 (3) C 
; Geese 2^6 309 230 200 (2) (3) 120 1115 
JAPAN A A 590 1,473 1, 760 2,177 1, 894 1, 107 374 (e 
Mexico... ooo erre 2 259 345 212 A 426 317 174 300 
Morocco, French....... 4 3l 20 26 4 11 9 11 12 
Fer 86 47 72 47 75 79 73 54 31 
Portugal................ 625 | 1,486 | 1,721 | 2,330| 2,670 | 3, 460 1 1, 800 1600 | 11,000 
Portuguese East Africa.. 6 7 6 4 10 6 8 2 2 
Rhodesia: 
Northern... 325-5 E eee ce ee 16 10 2 3 6 18 6 
Southern 15 451 450 231 162 178 123 125 100 
South-West Africa...... 149 156 137 120 110 158 123 185 177 
SFT! ⁰˙¹⅛»tr. 145 106 100 103 239 222 483 950 | 11. 300 
Swaziland 138 114 103 131 113 109 77 53 37 
Tanganyika (exports)... 22 224 258 247 103 159 124 137 132 
Uganda (ex ports) 98 354 334 302 283 296 288 215 201 
Union of South Afríca..| 1,174 452 518 463 508 526 506 493 487 
United Kingdom....... 2, 658 1, 633 1, 620 1, 509 1, 363 1, 359 1, 259 993 793 
United States 24 34 49 56 6 6 „CCN dës 
Total nonsignatory 
countries............| 17,922 | 36,000 | 30,300 | 30, 200 | 20, 500 | 21,800 | 14,000 | 9,300 11, 000 
Grand total ll. 163, 000 | 173, 000 1239, 000 246, 000 |122, 000 ¡142,000 |102, 000 | 86, 000 89, 000 


! Estimated by authors of chapter. 

: Data not available; estimate by the author included in total. 
Exports. 

Based on data published by Chinese Government agencies. 

! Data include Sudetenland. 
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WORLD SMELTER PRODUCTION 


For the third year the United States was first in the smelting of 
tin ores, followed by the United Kingdom. Smelters in Malaya were 
in operation but were limited in output because of the shortage of 
ore supplies and to a minor degree lack of fuel. Native Siamese 
smelters were probably inactive, and in Japan one plant worked 
at part capacity for 3 months. On the Continent, Belgian and Dutch 
plants resumed on a small scale, whereas the principal British reduc- 
tion works was reported to be near normal capacity. The accompany- 
ing table gives estimates of smelter output in 1939—46. 


World smelter production of tin, 1925-29 (average) and 1939-46, by countries, 
in long tons 


[Compiled by B. B. Mitchell) 


1925-29 
Country a 1939 1940 1941 1942 1943 1944 1945 1946 
age 

Argenting 1, 080 881 768 709 552 467 714 1 500 
Australia 2, 952 3, 294 3, 544 3,656 | 3,024 | 2,565 | 2,442 | 2,359 | 12,000 
Belgian Congo 236 2,711 7, 832 11,818 | 13, 963 | 11,068 |110, 000 6, 713 1 2, 372 
Belgium ii 720 | 23,100 (3) (3) (3) (3) „ 12,000 
British Malay a 4 88,855 | 181,536 2 126, 945 1125, 000 [110,000 [115,000 | 1 5,000 | ! 2, 500 7, 500 
Siehe 8 29 553 347 1 379 390 
China: eir 17, C80 14, 019 10, 517 11. 188 7, 756 7, 091 1, 982 | ! 1,000 ], 929 

Germany --- 3, 444 7, 000 3, 000 3,000 | 4,000 | 5,000 | 4,000 (3) 8 

Indochina, French......|......... (3) (3) 69 337 389 1213 114 3) 
Italy eee 146 330 72 228 1110 (3) 6 130 
Jananf 606 2, 025 1, 661 2,620 | 3,87 2, 058 759 121 68 
Mexico (3) 90 116 150 3 395 286 166 263 
Netherlands 000 | 1 14, 600 2. 967 (3) (3) ! (3) (3) 1 800 
Netherlands Indies..... 14, 749 13, 941 22,035 | 123,000 | 1 8,000 [112,000 | 1 3,000 1500 

Norway- --------------- (3) 283 206 98 48 23 27 80 (3) 
Portugal................ $2 30 781 1, 481 2, 381 3, 058 373 182 114 

Siam (Thailand) ICT ott AA PEA 11,000 |1 3,500 | 12, 500 | 1 1,000 3) 
JVC 138 112 86 99 121 515 1,111 | 11,150 
nion of South Africa 33 143 535 862 1, 150 1, 033 858 
United Kingdom....... 45, 800 37, 400 (3) 40, 000 | 30,000 | 31,026 125, 000 128, 000 | 1 28, 590 
United States 11... 1, 391 1,839 | 10,168 | 21, 489 | 30,884 40, 475 43, 500 


Total (estimate) ..| 165,000 | 181,000 | 224,000 | 225,000 |103, 000 |117,000 | 89,000 | 86,000 | 92,000 


1 Estimated by authors of chapter. 

? Yearbook of American Bureau of Meta] Statistics. 

3 Data not available; estimate by authors of chapter included in total. 
4 5 plus difference between carry-over (on lighters and warrants) at end and beginning of year. 
5 Exports. 

* Includes production of some secondary tin. 

! Preliminary data. 

* Estimated production in 1929. 

* Average for 1926-27. 

10 Average for 1926-28. 

! Including tin content of ores used direct to make alloys. 


REVIEW BY COUNTRIES 


Bolivia.—Exports of tin in concentrates and ore by Bolivia (37,717 
tons) in 1946 declined 11 percent from 1945. Tre monthly rate of 
shipments improved during the latter half of 1946, consonant with 
the more favorable terms of a new retroactive tin ore-buying contract 
that was finally ratified on September 13, 1946. While terms were 
being negotiated, no material was tendered agents of the Reconstruc- 
tion Finance Corporation. Ores continued to be shipped, however, 
to usual ports of destination. When the year closed, about 4,500 
tons of tin in ore belonging to the United States were awaiting ship- 
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ment in South American ports. (Features of the contract are sum- 
marized in the section on Government Tin Operations.) Shortl 
before this contract expired on December 31, 1946, producers indi- 
cated they were going to ask for an increase in price to 76 cents for 
their product; and until a new contract was completed, producers 
decided to retain all production after January 1, 1947. There were 
reports during the latter part of October 1946 that Argentina was 
interested in acquiring Bolivian tin. 

The United States was the destination of about 60 percent of 1946 
shipments, and the remainder went to the United Kingdom. A 
considerable tonnage of low-grade material containing only about 8 
percent tin from Campania Minera de Potosi was shipped to the 
Capper Pass smelter in England during the latter part of the year. 
The Hochsckild group had been authorized to export 1,000 tons un- 
suited for treatment at the Texas City smelter. Consequently, ship- 
ments by the Medianos (independent intermediate-size operators)— 
13 percent of the total—increased 2 percent, whereas all other groups 
declined. 

During 1946 exports of tbe Patino group amounting to 44 percent 
of the total declined 14 percent; those of the Hochschild group (27 
percent) were 15 percent lower; those of Aramayo (7 percent) were 3 
percent lower; and the small mines (9 percent) decreased 9 percent. 

Political disturbances, labor difficulties, and increased operating 
costs adversely affected tin mining during 1946. Early in the year 
&ttempts were made to overthrow the Villarroel government. On 
July 18 an open revolt took place during which Villarroel and many 
other persons were killed. The provisional revolutionary government 
then set up was recognized by the United States on August 12. Cia. 
Minera Agricola Oploca de Bolivia (Patino group), which had been 

roducing about 1,500 tons of fine tin annually, announced in Novem- 
bee its intention to close down because of high costs. The San Jose 
mine of the Hochschild group was threatened with occupancy by the 
miners, but high costs presaged its probable early closing. Aramayc 
workers threatened to strike during February; and there were further 
disturbances during the latter part of December, when labor strikes 
occurred at this company’s Telamayu and Animas mines. A strike 
of railroad employees tied up shipments of goods for about 9 days in 
June. . 

The Oruro tin smelter, after beginning production on a very small 
scale on ores above 55-percent grade in July, apparently has been 
unable to continue operations. A Villarroel decree ordering Patino 
and Aramayo to supply concentrates (50 tons tin content monthly) to 
the smelter has been considered null and void. The smelter's first 
test run resulted in the production of metallic tin of 98.75 percent 
(Grade F). Production costs were considerably more than had been 
expected. 

British- Malaya.—Revival of mining in Malaya was beset with 
manifold difficulties. There had been much damage to plant and 
equipment during the Japanese occupation, not only deliberately but 
by unskilled operation and faulty maintenance. ‘The Japanese had 
surrendered in September 1945, but little other than surveys of pre- 
vailing conditions were carried out until the following spring. About 
one-third of the labor force had been dissipated, and there was serious 
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unrest among the remainder because of near-starvation conditions 
and lack of clothing and shelter—all aggravated by communist 
incitations. New equipment and replacements were slow to arrive 
and high in cost. Many Chinese, for example, did not reopen their 
properties because of the high cost of gravel pumps and because 
regulations covering rehabilitation loans were slow in the making. 
This same defect influenced many European operators, who lacked 
financial reserves to undertake substantial capital expenditures and 
were also uncertain as to adjustment for war losses and damages. 
Up to the end of 1946, however, rehabilitation loans of £2% to 2% 
million had been approved and advances of about 70 percent made. 
Approved claims for war damage will apply against such loans. 
Aside from injury to plants was the matter of depletion of reserves. 
In September the Chief Inspector of Mines, Malaya, reported that the 
gross weight of Japanese production was 75,264 long tons in 1942-45, 
respectively, as follows—21,857, 36,161, 12,917, and 4,329 tons. 
Tin content was not given, but 1t has been estimated to have been 
52,000 and 56,000 tons. Croston® estimated metal output to have 
been ‘‘78,797 metric tons of pig tin, mostly from Malayan operations.“ 
Imports into Japan from the Straits Settlements for 1942-45 were 
reported at 25,547 metric tons; and 4,500 long tons of tin and about 
6,000 tons of concentrates were found after the British reoccupation. 

A further deterrent to production was the matter of price. This had 
been set at £300 a ton (53% cents a pound). Operators were reluctant 
to proceed, as their operating costs were much above the prewar 
level—variously estimated at 50 to 100 percent higher—and operating 
profits reduced about two-thirds. Further, both Britain and the 
United States were paying much more for poorer quality Bolivian con- 
centrate. Finally, in September the price for the last half-year was 
fixed at £370 (66.4 cents a pound). The Tin Ore Buying Agency of 
the Ministry of Supply—the sole buyer of concentrates—and its 
Burmese counterpart ceased to fuction at the year end. Producers 
could then sell directly to any Malayan smelter, but the Ministry of 
Supply continues to purchase the entire metal output. Distribution 
is directed by the Combined Tin Committee. None was sent to the 
United States in 1946. 

Coal, almost the entire source of energy, was provided from mines of 
the Malayan Collieries at Batu-Arang in Selangor. Production was 
780,000 tons in 1940. When the British withdrew in 1941 the mine 
power plant was destroyed and the mines flooded. The Japanese 
attempted to revive production and mined about 250,000 tons in 1942. 
By the end of 1945 output had dropped to about 8,000 tons a month, 
with the mines in very bad condition and the native labor restive and 
unwilling to work. With the aid of military engineer detachments 
some repairs were made; and production reached about 25,000 tons in 
June 1946, then about sufficent to meet requirements. As the year 
advanced, production fell behind needs because of strikes, so that rail- 
roads and mines were rationed late in the year and some dredges shut 
down in December. 

Another unsettling factor was the industrial nationalization pro- 


! Croston, John J., Siam’s Mining Industry Offers New Opportunities: Eng. and Min. Jour., vol. 147, 
No. 12, December 1946, pp. 60-64. 
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gram of the Home Government. While this had not been extended to 
the colonies—and all of Malaya is now essentially one—a White Paper 
had intimated that similar colonial action would at least be looked 
upon with favor. Inasmuch as the British coal mines were about to be 
taken over by the Government, there was some local apprehension 
that this program would be extended to Malayan coal mines. 

Progress in the 1946 rehabilitaion program was disappointing. Re- 
ported output was only 786 tons (tin content) in the first quarter, 
virtually ali from hand mining. Four dredges began operation in 
March; the number increased to 14 in September compared with the 
41 expected according to the Inspection Committee report made public 
in the spring. In September, 24 additional dredges were under repair. 
At that time 181 mines were in operation (at the beginning of the 
year there were 45 small Chinese mines) and the month's output was 
$81 tons. The total for the three quarters was 5,424 tons, of which 
Chinese mines had furnished 36 percent, European-owned 34 percent, 
and others the remainder. Dredges that in the prewar period had 
provided half the tin accounted for only 23 percent of the output with 
32 percent from gravel pumping—closely the prewar ratio. Durin 
the fourth quarter production increased to 3,008 tons, so that the tota 
for 1946 was 8,432 tons (exports were 9,438 tons) compared with the 
Inspection Committee prediction of 12,300 tons. 

The principal smelters at Penang and Singapore had suffered little 
damage, although tbe former had been used by the Japanese. The 
Penang plant resumed smelting on April 6, 1946, and the Pulau Brani 
works at Singapore on July 1. The Straits Trading Co., Ltd., plant 
at Butterworth was badly damaged by the Japanese. Refined-tin 
production was limited by ore shortage but should rise rapidly in 1947, 
not only because of increased Malayan mine output but from Burma 
ores and the British share of Siamese accumulations and new pro- 
duction. 

Burma.—Mawchi Mines, Ltd., producer of tin and tungsten, had 
not completed assessment of damage to its plants and mines by the 
end of March 1946. During the year orders were placed for essential 
replacements and supplies. If no unforeseen delays sbould arise, it 
was expected that reconstruction would be so far advanced that opera- 
tion would be resumed in the latter part of 1947. The Tavoy Tin 
Dredging Corp., Ltd., suffered considerable damage. Its office and 
records, as well as mine buildings and workshops at three operating 
sections, were destroyed, and supplies looted. Of six dredges, two 
were found to be beyond repair; the others were in fair to good order, 
and repairs to the three better ones were undertaken. The Japanese 
had worked all the dredges for a short time but had depleted reserves 
only slightly. All companies have or are submitting claims for com- 
pensation of war damage, but it was not expected that the Claims 
Commission in Burma would undertake their consideration until 1947, 
and the mining industry was low in the list of claimants. Strained 
internal political and economic conditions are likely to retard revival 
of mining. 

Japan °.—The discovery of tin (and tungsten) in 1908 in the ores 


E EE A d 1 Resources 
6 Most of this section was abstracted from Tin Metallurgy in Japan, Report 82, Natura 
Section, General Headquarters Supreme Commander for tbe Allied Powers, Tokyo, 1947, 34 pp. 
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of the Akenobe mine, Mitsubishi Mining Co., Ltd., south central 
Honshu, which had been worked for silver and copper for a millennium, 
led to the development of a tin mining and smelting industry. This 
mine has been the source of 60 to 70 percent of Japan’s tin. Its peak 
output was 1,600 metric tons (tin content) in 1937. The ore contains 
about 0.7 percent tin, and concentrates ranged from about 40 to 55 
percent. Most of the remainder of the native supply came from five 
mines in Kyushu. The Ikuno smelter, for which the Akenobe mine 
was the main source of ore, was built in 1913 with an annual capacity 
of about 120 tons; it was increased to about 1,650 tons in 1934 and to 
about 3,600 tons in the war period, when some high-grade foreign 
concentrates were used. The crude tin produced assayed about 91 to 
97 percent. Depending on the grade and nature of the impurities, 
crude tin was fire-refined at the smelter or treated in the electrolytic 
refinery at Osaka constructed in 1920. The Toyo Mining Co., Ltd. 
reduction works at Oita, Kyushu, was the second largest tin producer’ 
The first section, of about 1,080 metric tons annual capacity, came 
into operation in 1939. A second unit, of 480 tons annual capacity, 
began operation in 1941, and a third large one to handle concentrates 
from Siam and Indochina was constructed in 1941. The first two were 
supplied principally with tin and tin-lead concentrates from the 
Mitate mine, the second-largest ore producer in Japan. Until 1939 
its ore was shipped to Singapore for treatment. The total output of 
refined tin in 1939-45 was given at 3,405 metric tons. The Mitsui 
Mining Co., Ltd., operated two smelters—the Totoro and the Miike 
plants, at Nobeoka and Omuta in Kyusbu. The Totoro smelter was 
oe, owned and built in 1934 by the Nakashima Mining Co., 
Ltd., and began production of crude tin in 1935. An electrolytic 
refinery was then added and began production in 1936. Output 
was very small until 1941, when concentrates from Indochina and 
Siam were made available. Imports were cut off by 1944 because of 
shipping losses, and operations ceased in April. The total output 
in 1938—44 was reported at 691 metric tons fine tin. The Miike plant 
was & small, temporary unit that operated only from 1942 to 1944 
on Siamese and Indochinese concentrates. The total output for the 
period was only 239 tons. 

None of the smelting plants received direct military damage; but 
some auxiliaries suffered from air raids, and equipment of the prin- 
cipal smelter was in bad condition through lack of care and mainte- 
nance. Only the Mitsubishi works was in operation in 1945 and 
apparently for only a short time. In October 1946 it temporarily 
resumed operation, using a remaining stock of imported concentrates. 
Output of refined tin in the last quarter of 1946 was about 70 metric 
tons. The future rate of operation was estimated at 20 to 40 tons, 
depending on the supply of coal and concentrates. 

Annual consumption in Japan averaged 4,400 metric tons in 1927- 
31. The militaristic expansion that then set in raised the use to 
6,472 tons in 1936. In 1941-45 apparent annual consumption was 
about 8,000 tons. Requirements for 1947 were estimated to be 3,200 
tons. As domestic ores furnished more than 2,000 tons in only 4 
years in the past 2 decades, requirements were met by metal imports, 
except during the war, when concentrates were received from south- 
east Asia. From 1925 through 1935 pig-tin receipts ranged from 
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2,970 to 4,252 tons and averaged about 3,750 tons. As preparations 
for war were made, they increased rapidly, reaching 10,868 tons in 
1940. Imports of tin and concentrates from 1941 to 1945 are shown 
in the accompanying table. According to Croston,; the Japanese 
produced 78,797 metric tons in Malaya; but imports into Japan totaled 
25,547 tons for 1942-45, and only about 4,500 long tons of tin had 
been reported found in Malaya up to the beginning of 1946, leaving 
about 49,000 metric tons to cover shipments to the other Axis nations, 
reputedly to Russia, and lost at sea. After the end of the war about 
14,000 tons of tin were found in Japan. Nearly 10,000 tons were 
shipped to the United States for grading and distribution by the 
Combined Tin Committee, and 4,128 tons remained on hand in Japan 
as of January 1947. 


Japanese imports of tin and tin concentrates, 1939-45, in metric tons 


etal: 

Straits Settlement b, 480 6, 057 1, 912 1, 829 | 16, 752 3, 989 2, 977 
Netherlands East Indies 702 2, 778 3, 581 1, 486 S 5, 254 1, 346 
Other countrioe sss 2,282 | 1,133 498 150 |... 

rr. ĩðV 8 1 8, 464 | 10, 868 5, 480 3, 813 | 22,453 9, 393 4, 323 

Concentrates: 

Siam (0.70 tin). ll 1,968 | 3,211 240 |........ EA 
Indochina, French (0.68 tin dd 600 421 DET BEN EE 
V EE, KEE, SINN. AA A EE 8 
Otber countries 29 3⁴ 370 1232 
Mixed concentrates (0.57 tina... 124 355 "e EE, BEE 


1 Total given as 7,964 in original source. 


Netherlands Indies.— The Dutch returned to Billiton late in October 
1945 and to Banka in February 1946. Japanese damage to dredges 
had not been severe; but much of the electric equipment had been 
removed, and power plants and transmission lines were wrecked. Re- 
vival of mining was slow at first, with only 5 tons output in January 
1946. In November it had reached 1,278 tons, and the year’s pro- 
duction was 6,535 tons or about 13 percent of the 1941 record but at 
a much better rate than in Malaya. About 8 dredges out of a prewar 
14 were working on Billiton at the year end and 2 on Banka, plus 
several smaller ones, including suction dredges on overburden removal. 
Exports were 3,797 tons of pig tin and 4,950 tons in concentrates. The 
excess over production was derived from stocks, left by the Japanese, 
consisting of 3,818 tons of metal and 6,618 tons of concentrates (about 
70 percent tin). Croston credited the Japanese with production of 
31,354 metric tons of tin during the occupation period. i 

The first of two large dredges ordered in the United States in 1945 
was launched October 26, 1946, and the second on January 4, 1947, 
both in Florida. They have 14-cubic-foot buckets and can dig 100 
feet below water line. They are expected to recover, each, about 
1,000 tons of tin annually. Orders for six dredges also had been 
placed in the Netherlands. The first was launched in September and 
the third in November. Outfitting was to have been completed in 
February 1947, at which time towing to the Indies would begin. 


7 Work cited in footnote 5 (p. 63). 
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Early in 1946 it was announced that half the Billiton output— 
Banka had little during the year—would be sent to the United States 
and the remainder to the Netberlands for reduction. There the Arn- 
heim smelter had resumed operation and is believed to have produced 
about 800 tons of tin during the year. 

Political conditions became increasingly serious and eventuated in 
the formation of an Indonesian Republic centered principally in 
Sumatra and Java, with the eastern islands—the tin group and tho 
Riouws—remaining under Dutch control Numerous disaffected 
5 persisted, leaving a final solution of the colonial problem much in 
doubt. 

Nigeria. Peak production of 12,835 tons in 1943 had declined to 
11,224 in 1945 and 10,333 in 1946. Until the end of 1945, the Nigerian 
producers had contracted with the British Ministry of Supply for sale 
of concentrates on a prewar cost and profits base to which there had 
been growing objection. A renewal offer by the Ministry at £300 a 
ton for tin in concentrates, f. a. s. Nigerian port, was not acceptable 
to the Nigerian Chamber of Mines. During the war producers 
claimed that reserves had been notably depleted and plant and 
equipment had deteriorated through hard and more extended use 
with inadequate replacement. Now costs had risen, much deferred 
prospecting had to be undertaken, and the Ministry was paying others 
much more. Not until September 1946, coincidental with the estab- 
lishment of new British and Malayan prices, were negotiations con- 
cluded. The rates announced were £340 a ton for tin in concentrates, 
f. a. s. Nigeria port of shipment, retroactive for the first half year and 
£357 10s. for the second half. Freight, insurance, and smelting 
charges as in the preceding contract were for the account of the pur- 
chaser. It was estimated that these expenses had risen to about 
£22% to £25 a ton of tin. 


Siam.— With an annual output of about 16,600 long tons in 1939-41, 
Siam provided 7.6 percent of the world's new supply of tin. Three- 
quarters of the production was in the hands of “European” operators— 
almost all British and Australian—with virtually all the remainder 
in Chinese and Siamese hands. The predominant group’s output was 
mostly derived from dredging, with about 40 dredges in operation at 
the outbreak of the war. Immediately after the Pearl Harbor attack 
the Japanese-controlled Siamese Government formed the Thai Min- 
erals & Rubber Co., Ltd., to take over foreign tin enterprises and re- 
tained about 90 percent of the capital stock. During the occupation 
production was 26,032 tons of concentrates containing 18,151 tons of 
tin. At the end of tbe war about 16,000 tons of concentrates and 4,000 
tons of pig tin remained in Siam. Exports to Japan were 2,691 met- 
ric tons of tin in concentrates (metal was not shipped), but reported 
receipts (sce section above on Japan) were about 10 percent less. 
Some tin was smuggled out of the country both during and after the 
War. 

Formal peace agreements between Siam, Great Britain, and India 
were signed January 1, 1946, and with Australia on April 3, 1946. 
Siam expressed willingness to participate in any general international 
understandings regarding commodity agreements acceptable to the 
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United Nations. Further, exports of tin, except as recommended by 
the Combined Tin Committee, would be prohibited until September 
1, 1947; and it also agreed to regulate the trade in tin and to stimulate 
production, while assuming responsibility for all British property 
rights and interests—including tin stocks—that were valid on Decem- 
ber 7, 1941, and to compensate for losses and damage sustained during 
the war. Protracted discussions between the interested governments 
followed. They related importantly to procedures for disposal of 
accumulated tin stocks and of new production. The British program 
tied the disposal to reparations and would have tended to control the 
distribution of future output. The United States then entered the 
discussions and insisted that Siam’s sovercignty be maintained and 
that the United States have free access to Siam’s tin. In October the 
Siamese Government reported that it was prepared to return British 
and Australian mines to their owners, some of which at about that 
time were resuming production. On December 7, 1946, agreements 
were concluded between Siam and Great Britain and Australia. It 
was agreed that Siam compensate the owners for the operating profits 
on 15,993 tons of ore (70 percent tin), covering mine stocks as of 
December 8, 1941, and ore extracted up to the time of the peace 
treaties, at the price prevailing in 1941—that is, £264 12s. Mine 
owners further may claim damages for other losses they may have 
incurred during the war. Siam could then export tin, under supervi- 
sion of a Tin Comers comprising a representative each from the 
United Kingdom, Australia, the United States, and Siam and in 
accordance with the allocations of the Combined Tin Committee. 
This group, which became the successor of the Combined Raw Mate- 
rials Board on January 1, 1946, controls distribution of metal only. 
Siam was therefore free to distribute concentrates to its own advantage 
and agreed that they should be available equally to the United States 
and the United Kingdom at the ruling Malayan price, then £370 a ton 
for metal content. In 1946 the Combined Tin Committee allotted 
2,000 tons of tin to the United States, but the first shipment—45 tons— 
was not received until May 1947 and the first lot of concentrates 
in June. 

At the end of 1946 little was known of conditions at the various 
mines. Although no scorched-earth program was carried out, plant 
and equipment had deteriorated considerably. Available spare parts 
had been used while normal care and maintenance was not exercised, 
and some mining tracts were heavily depleted. "The December agree- 
ments, however, contemplated quick compensation to property owners; 
and with the strong demand, current high prices, and apparent oppor- 
tunity for new capital investment, it appeared that the Siamese tin 
industry would revive more rapidly than Malayan. 

United Kingdom.— There was a strong upturn in the British tin 
trade in 1946. Imports of tin were 634 tons and 44,540 tons of con- 
centrates, estimated to contain about 28,400 tons of tin. Exports of 
pig tin at 20,608 tons were about double those of 1945 and 20 percent 
above the prewar average. Consumption of primary tin (25,606 
tons) was 56 percent higher than in 1945 and 12 percent more than in 
the 1935-39 period. "The total tin used (33,244 tons) was about 
one-third greater than in the preceding year. The principal increased 
uses were for tin plate, up 57 percent at 7,331 tons; solder, 14 percent 
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to 6,646 tons; alloys, 16 percent to 14,055 tons; and collapsible tubes 
and foil, 342 percent to 2,126 tons. The several increases were at the 
expense of accumulated Government and consumer stocks that in tin 
content at the beginning of the year were closely 33,300 tons and at 
the end 20,400 tons. 

Tin-plate ouput (including terneplate) rose sharply from 311,100 
tons in 1945 to 439,000 in 1946 and exports (excluding terneplate of 
about 5,000 tons in each year) moved upward from 27,174 tons to 
112,545. The controlled price of coke tin plate for home use was 
increased in August from 32s. 6d. to 34s. 3d. per base box, f. o. b. 
markers’ works. The export prices were increased several times from 
35s. at the beginning of the year to 47s. 6d. f. o. b. port in the last 3 
months and averaged 41s. 9.45d. for the year. There was considerable 
range in the actual prices, which varied with country of destination. 

A 5-year plan for the modernization of the British iron and steel 
industry, estimated to cost £200,000,000 had been approved by the 
Iron and Steel Federation but had not been agreed to by the Board of 
Trade up to February 1947. The plan envisaged the expenditure of 
about £50,000,000 in south Wales, where output is predominantly 
plate and sheet. A hot-strip and three cold-rolling mills and modern 
tin-plate mills are to be built. There appeared to be reluctance to 
provide electrolytic facilities beyond the plant now under construction 
at Ebbw Vale. 

Mine production has declined uninterruptedly from 1,999 tons in 
1938 to 793 in 1946. The East Pool and Agar mine that had been 
worked for more than a century closed in 1945 leaving only the South 
Crofty and Geevor mines in operation. In the year ended March 31, 
1946, the latter crushed 44,943 tons and recovered 552.6 tons of 
concentrate or 27.54 pounds of black tin a ton. The Ministry of 
Supply purchased all Cornish tin on a cost-plus basis. An interroga- 
tion in the House of Commons brought out that the cost was about 
£456 (82 cents a pound) a ton in 1945. 


Ti 8 
itanium 
By HELENA M. MEYER AND R. LOUISE BRYSON 


GENERAL SUMMARY 


ECORD consumption of ilmenite by manufacturers of titanium 
R igments featured the titanium industry in 1946 as in 1945. 
akers of titanium dioxide operated at a new high rate in 1946 
but were unable to supply the unprecedented industrial requirements 
for their product. The rising use of titanium pigments in recent 
bis has made increasing inroads into markets previously supplied 
y other white pigments. "Titanium dioxide demand was accentuated 
in 1946, however, as in 1945, by the inability of makers of other white 
pigments to meet their market demand, chiefly because of crude 
material shortages. A lower rate of domestic production of ilmenite— 
8 percent less than in 1945—was due principally to a labor shortage 
and shorter work week at the world’s largest titanium mine, Tahawas, 
N. Y.; but the gain of 15 percent in imports more than offset the 
domestic drop, and stocks were augmented by more than 100,000 tons 
during the year. Inventories of ilmenite on hand at the end of 1946 
could fill consumption requirements at the peak rate in 1946 for 
almost & year. 

Labor strikes at coal mines and steel plants impeded the delivery of 
structura] materials, heavy machinery, and equipment for the plant 
expansion by three domestic titanium dioxide producers. Full effects 
of the expansion in progress early in 1947 will not be felt before 1948. 

Rutile production was at a new record rate in 1946, or 4 percent 
over 1945. Because of this high rate and the 27-percent drop in 
consumption, domestic producers could supply domestic requirements 
for the first time since the mineral has become of industrial significance. 
Imports dropped 45 percent to the lowest level since 1940. Rutile 
inventories at the close of 1946 were sufficient for 2 years' consumption 
at the 1946 rate. 

Increased possibilities for use of titanium metal in the light-metal 
construction field and for other neers uses, as a result of a pro- 
cess developed by the Bureau of Mines for making cheaper metal, 
were pointed out in a recent report, discussed briefly under Technology. 

The decision of the District Court of the United States for Southern 
New York that certain factors in the titanium pigments industry were 
guilty of monopolistic practices, mentioned in the report of this series 
for 1945, was appealed. The case was argued before the Supreme 
Court on February 3 and 4, 1947, but & decision had not been rendered 
at the time this report was written. 

Ilmenite prices were reduced from $28-$30 a long ton, f. o. b. 
Atlantic seaboard, quoted nominally at that level since February 
1941, to $19-$20 in December 1946, with the specified average grade 
1183 
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reduced from 60 percent to 57-60 percent. Prices for rutile have been 
unchanged at 8-10 cents a pound, 94 percent TiOs, for several years. 


DOMESTIC PRODUCTION 


Iimenite output fell 8 percent in 1946 but was second only to the 
production for 1945. On the other hand, rutile production rose 4 
percent to a new high record in 1946. Shipments of ilmenite con- 
centrates in 1946 ranged from 44 to 60 percent TiO, and shipments 
of rutile concentrates from 93 to 94 percent TiO». 


Production and mine shipments of titanium concentrates from domestic ores in 
the United States, 1942-46 


Ilmenite Rutile 
Shipments Shipments 
Year Produc- |—————————————— —| Produc- 
tion tion 
Gross TiO: Gross TiO; 
(short : (short : 
weight | content weight | content 
tons) | (short | (short | Value tons) | (short | (short | Value 
tons) tons) tons) tons) 
191 77, 208 93, 397 41, 328 | $1, 805, 823 2, 648 2, 649 2, 466 | $410, 956 
1943..............- 203, 551 211, 715 94, 253 3, 738, 970 3, 987 3, 941 8, 639 610, 879 
19444. 278. 610 280, 701 128, 095 7, 371, 279 6, 922 6, 770 6,312 | 1, O88, 112 
A 308, 516 308, 518 141,852 7,359, 170 7,179 6, 837 6, 114 $09, 920 
19466 282,447 | 282,7 130,624 | 4,878,917 7,453 7,514 7, 046 996, 989 


Florida.— Humphreys Gold Corp., operating under lease from Rutile 
Mining Co., and its parent company, the Titanium Alloy Manufactur- 
ing Co., near Jacksonville, has increased the capacity of its sand- 
washing plant (for recovery of rutile, ilmenite, and zircon) to 7,500 
tons daily. There are 316 spirals in all at this plant.! Riz Mineral Co., 
producer of ilmenite, rutile, and zircon near Vero Beach, ceased 
operations the latter part of October 1946. 

New York.—Production of ilmenite at Tahawus, Essex County, by 
the National Lead Co., dropped in 1946 compared with 1945 as a 
result of the labor shortage and reduced work week. 

New Jersey.—The Calco Chemical Division, American Cyanamid 
Co., placed its revamped titanium-pigment facilities in operation at 
Gloucester City at the end of 1946. The plant was acquired from the 
Sherwin-Williams Co. in 1945. 

North Carolina.— The Yadkin Valley Ilmenite Co., subsidiary of 
the Glidden Co., produced 17,102 short tons of ilmenite (averaging 
52.4 percent n at Finley, Caldwell County. 

Virginia.— Rutile and ilmenite were produced near Roseland, Nelson 
County, by the American Rutile Corp., subsidiary of the Metal & 


Thermit Corp. The Calco Chemical Division of American Cyanamid . 


Co. produced ilmenite at Piney River, Nelson County. A study of the 
ore body at Piney River indicates that most of the ilmenite is primary 
and occurs in an igneous dike formation suggesting greater continuity 
of the ore body? 

Wyoming.— The Iron Mountain deposits were examined* in 
1943 by the Bureau of Mines and a diamond-drilling project was set 


! Engineering and Mining Journal, vol. 147, No. 10, October 1946, p. 104. 

§ Davidson, D. M., Grout, F. F., and Swartz, G. M., Notes on the Ilmenite Deposit at Pincy River, Va.: 
Econ. Geol., vol. 41, No. 7, November 1946, pp. 738-748. 

3 Frey, Eugene, Exploration of Iron Mountain Titaniferous Magnetite Deposits, Albany County, Wyo.: 
Bureau of Mines Rept. of Investigations 3968, 1046, 37 pp. 
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up under the strategic minerals program; drilling operations were 
completed November 1, 1944. Samples combining all outcrops of the 
deposit were submitted to Bureau of Mines metallurgical laboratories. 
The chemical composition of a typical specimen of titaniferous magne- 
tite ore was: T1O;, 10.5 percent; Fe, 36.05 percent; MgO, 13.4 percent; 
SiO, 16.6 percent. 


CONSUMPTION AND USES 


Consumption of ilmenite gained 6 percent in 1946, establishing 
a new high record; but titanium pigments, the chief product made, 
were in insufficient supply to meet demand, nonetheless. The manu- 
facture of titanium dioxide took 99 percent of the total. All other 
uses took less ilmenite than in 1945. The use of rutile dropped 27 
percent to the smallest total since 1941. Rutile is employed chiefly in 
welding-rod coatings, which took 84 percent, and alloys and carbide, 
which took 15 percent. 


Consumption of ilmenite and rutile in the United States, 1945-46, by products, 
in short tons 


Ilmenite Rutile 
Product € 
Gross Estimated Gross | Estimated 
M TiOs con- A TiO}; con- 
weight tent weight tent 
1945 
Pigments (manufactured titanium dioxide)!............ 371, 691 183, A A ee 
Welding-rod coatings III LLL ll lll... 115 62 7, 813 7, 344 
Alloys and carbide:eZ—m̃I . 8,611 3, 976 1, 923 1, 750 
TEE, guste AAA 34 30 
Miscellaneous 2........... 22.2. eee ee eee eee 761 347 21 20 
Total consumption... ............. LL. cl lll... 381, 178 187, 580 9, 791 9, 144 
, JJ · TTT ee Hiis 
1946 
Pigments (manufactured titanium dloxide) l... 399, 042 LN EE A 
W elding-rod coatings !. .. 105 57 5, 990 5, 600 
Alloys nnd carbide. éiere ca e e mao GE 4, 685 2, 025 1, 035 966 
Ir uos re t c k ß y 88 75 72 
Miscellaneous 451 229 34 32 
Total consumption 404, 283 202, 663 7, 134 6, 670 


1 “Pjements” include all manufactured titanium dioxide, consumption of which in welding-rod coatings 
was 2,258 tons in 1945 and 935 tons in 1946. 

3 Consists of ilmenite used as a steel flux and rutile used in lamp-electrode coatings and as a steel 
deoxidizer. 


Titanium Pigments.—Production and sales of titanium pigments 
established new high records again in 1946, but the capacity pro- 
duction rate was inadequate by a substantial margin to fill the peak 
and still growing demand for the product. As pointed out in the open- 
ing statement of this report, the continuing pinch in supplies of raw 
materials for the manufacture of competitive white pigments (lead 
for white lead carbonate and white lead sulfate, and zinc for zinc oxide, 
lithopone, and zinc sulfide) accentuated the stringent supply situation 
in regard to titanium dioxide. Since 1939 titanium dioxide has been 
utilized in greater quantity than any other white pigment. The 
Bureau of Mines is not at liberty to publish figures on titanium pig- 
ments. According to information received from a leading manufac- 
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turer, the use pattern was unchanged in 1946 from 1945, when he 
estimated that 75 percent was Se for paint, varnish, and lacquer, 
10 percent for paper, 2 percent each for floor coverings and rubber, 
1X percent each for welding-rod coatings and textiles, and 8 percent 
for other uses. 

Testimony in the United States Department of Justice antitrust 
suit against factors in the titanium-pigments industry brought out 
that production of titanium pigments in the United States had risen 
from 100 tons (TiO, content) in 1920 to about 128,000 tons in 1941 
and was 110,000 tons in 1943. Estimated foreign production was 
about 1,000 tons in 1920 and 23,000 in 1938. 

Welding-Rod Coatings.—Production of titanium-coated welding 
rods was 133,000 short tons in 1946, marking a continuation of the 
decline since 1943 and the smallest total since before 1941; 267,000 
tons were produced in 1945, 382,000 in 1944 and 481,000 in 1943. 
Of these rods in 1946, 53 percent were coated with natural rutile, 
33 percent with manufactured titanium dioxide (extracted from 
ilmenite), 8 percent with both varieties of dioxide, and 6 percent with 
ilmenite. The drop in welding-rod output was due to termination 
of war demand. 

Titanium Alloys.—Titanium alloys are discussed in a report de- 
scribed under Technology. 

Other Uses.—Titanium in the form of metal had been available in 
only very small quantities prior to recent experimental work by 
the Bureau of Mines (see section on Technology). The Bureau’s 
report stated that the large-scale use of ductile metallic titanium would 
appear to depend only on its availability in suitable form and at a 
price no longer marking it & rare and precious metal. 


STOCKS 


Ilmenite and rutile stocks increased 40 and 46 percent, respectively, 
during 1946. 


Stocks of titanium concentrates in the United States at end of year, 1945-46, in 


short tons 
1945 1946 
Ilmenite Rutile Dmenite Rutile 
Stocks SS Sr eee ns 
Esti- Esti- Esti- 
Gross | mated Gross mated Gross | mated Gross 
weight TiO; weight TiO; weight TiO; weight 
content content content 

8 nn cline A 1, 570 774 594 558 1, 309 613 533 
Distributors 6, 780 3, 254 4, 064 3, 739 3, 919 2, 155 8, 488 
Consumers.......... 264, 248 131, 732 1, 581 1, 464 375, 998 195, 541 1, 896 
Government „ 3, 891 / / de cel O 3, 891 


—— ES ES UA— — —— —Uä—ñᷣ— O O DN €: 


Total stocks... 272,598 | 135,760 10, 130 9,419 | 381,226 | 198, 309 14, 808 


1 Includes ilmenite and rutile content of mixed zirconium-titanium concentrates. 


PRICES 


Ilmenite, 60 percent TiO, continued to be nominally quoted at 
$28-$30 a long ton, f. o. b. Atlantic seaboard, until June 1946, when 
57-60 percent TiO, was quoted at $24-$26; in November it dropped 
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to $22-$24 and in December to $19-$20 a long ton. Rutile, 94 per- 
cent TiO, remained at 8-10 cents a pound. Steel quoted ferroti- 
tanium, ton lots, at $1.23 per pound of contained Ti for 40- to 45- 
percent grade and $1.35 for 20- to 25-percent grade; and ferro- 
carbontitanium, 15-20 percent Ti at $142.50 a short ton for 6- to 8- 
percent carbon and $157.50 for 3- to 5-percent carbon. Titanium 
metal, 96-98 percent, was listed at $5-$5.50 a pound. The price of 
manufactured titanium dioxide remained at 144-164 cents a pound. 


FOREIGN TRADE * 


Imports.—I]menite imports in 1946 increased 15 percent compared 
with 1945. India furnished 90 percent of the entries in 1946; but, 
except for a small quantity in October, there were no receipts from 
that country in the last 7 months of the year. Entries from Norway 
increased during the year. Imports of rutile dropped 45 percent to 
the lowest level since 1940. Titanium is imported from Australia 
only in the form of mixed zircon-rutile-ilmenite concentrates, which 
are separated into their component minerals by the International 
Titanium Corp. (subsidiary of the American Rutile Corp. and 
Ventures, Ltd.), Carteret, N. J.; Orefraction, Inc., Pittsburgh, Pa.; 
and Titanium Alloy Manufacturing Co., Niagara Falls, N. Y. Four 
short tons of ferrotitanium and 12 tons of titanium potassium oxalate 
were imported in 1946. 


Titanium concentrates ! imported for consumption in the United States, 1942-46, 
by countries, in short tons 


Country of origin 1044 1945 1946 
ILMENITE 
Australia RA 79 1,753 A 
PURE EE 5,511 10, 508 2 
a,,, A A 32, 580 6, 981 1, 250 
i he ͤõͤ E DEE hr DEE 
India and Dependenci ess. ; 62, 066 179, 693 218, 623 
NOEWHY EE ß — E 9, 895 21,077 
jordan cm EA EE 
Total as re porte : ; 104, 884 208, 830 240, 952 
Australia: In “zirconium ore” ? 4, 064 31,236 1,388 
Grand total. ........---.---.-----.-- j ; 108, 948 210, 066 242, 340 
Value of As reported ; SO, $596, 034 | $1,217,317 | $1.440. 112 
RUTILE 
Australia WE 5 ; 1, 896 3,070 4,377 
Brazil z 0px SE ; 1, 669 234 31 
Cameroun (French) (...................... ); ⁵ð 8 
India and Dependencies q. : 194 A, AO 
Total as reported.................... ; 3, 609 3, 304 4, 40R 
Australia: In ''zirconium ore” 1 6, 320 7, 208 1,456 
Grand total.............—............ : j 10, 019 10, 602 5, 864 
Value of As reported ; $272, 283 $98, 170 $213, 795 


1 Classified as “ore” by the U. S. Department of Commerce. 

3 All imports of titanium from Australia in 1942-46 were in mixed zircon-rutile-ilmenite concentrates. 
Totals of mixed concentrates are derived by addition of the U. S. Department of Commerce figures for im- 
ports of ilmenite, rutile, and ‘zirconium ore“ from Australis. These totals are apportioned by the Bureau 
of Mines (on the basis of surveys of importers) into the threc component minerals. The excess quantities of 
ilmenite and rutile over the quantities reported by the U. S. Department of Commerce in those specific 
categories are entered as In ‘zirconium ore.’”’ 

3 Includes 309 tons not recovered from mixed concentrates. 

* Includes quantities reported by the U. 8. Department of Commerce as originating in French Equatorial 
Africa, from which no rutile production has been recorded. 


‘ Figures on Imports and exports compiled by M. B. Price, of the Burcau of Mines, from records of the 
U.8. Department of Commorce. 
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Exports.—Of the concentrates exported in 1946, 32 percent went 
to Canada, 22 percent to Sweden, 22 percent to the United Kingdom, 
7 percent to Netherlands, and 7 percent to Switzerland. Of the pig- 
ments, 74 percent went to Canada and 13 percent to Latin America 
(largely Brazil, Cuba, Mexico, and Argentina). Practically all of 
the ferro-alloys went to Canada. Total titanium products exported 
in 1946 were valued at $3,400,000. 


Exports of titanium products from the United States, 1942-46, by classes 


Dioxide and pig- | Tetrachloride and 


Concentrates Ferro-alloys ! ments other compounds 
Year — — — — wg — — 
Short Short 
tons Value tons Value 
191200 618 3117. 886 8, 870 | $1, 707, 433 24 $13. 666 
1943 EE 576 103. 947 9, 765 1, 830, 344 442, 591 
UIT —— MS 291 51. 828 10, 925 1, 851, 457 375 215, 696 
A7 EE 609 121, 951 12, 824 2, 315, 552 7 46, 718 
FFC . 200, 866 16, 314 60 (2) 


! Includes metal and nonferrous alloys, 1942-44. 
3 Beginning Jan. 1, 1946, not separately classified. 


TECHNOLOGY 


Historical data on the technology of metallic titanium and its 
alloys and original research work of the Bureau of Mines in this con- 
nection were recently summarized by Dean and Silkes.5 In a press 
notice announcing the report the Bureau said: 


Still considered expensive to produce even under the improved method employed 
at the Bureau’s Intermountain Experiment Station at Salt Lake City, Utah, pure 
titanium is a light corrosion-resistant metal that combines the properties of 
stainless steel with those of the strong aluminum alloys. * * * 

Until about 1900, efforts to produce pure titanium were unsuccessful, but sub- 
sequently a number of methods were developed, one of which was modified by 
Bureau metallurgists and now attains a production of 100 pounds of metal a week 
at the Bureau's Boulder City, Nev., pilot plant. In the modified process, titanium 
is obtained by reducing titanium tetrachloride with pure molten magnesium in the 
presence of helium under slight pressure. 

Ranking ninth in abundance among the elements, titanium places fourth 
among metallic elements suitable for engineering purposes, and is exceeded only 
by aluminum, iron, and magnesium. The metal is about twice as heavy as mag- 
nesium, which is slightly lighter than aluminum. 

One of the outstanding properties which gives pure titanium an advantage 

over certain other metals is its relatively high proportional limit, & measure of 
the metal's elasticity. Bureau metallurgists have determined that the propor- 
tional limit of cold-worked titanium is as high as 75,000 pounds per square inch, 
compared with the unusually low proportional limit of stainless steel, which is 
reported to be not more than 25,000 pounds even when fully cold worked. 
, Because titanium thus offers a minimum weight where continued high stress 
is concerned, its use has been suggested in many parts of aircraft design and in a 
variety of diaphragms that are maintained under tension, particularly microphone 
diaphragms where weight is important. A considerable saving in power is pre- 
dicted in the use of the light metal in textile machinery for high-speed spindles, 
‘spools, warp beams, and other working parts. 

The fact that titanium can be surface hardened is important in the construc- 
tion of parts subject to frictional wear and its lightness and strength, coupled 
with an expansion property a little less than that of cast iron, make titanium an 
ideal material for automotive pistons. Other metals, however, poesess better 


= Dean, R. 8., and Silkes, B., Metallic Titanium and Its Alloys: Bureau of Mines Inf. Ciro. 7381, 1946, 
pp. 
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E for piston heads than titanium because of its less favorable heat con- 
uctivity. 

Among other experimental uses for titanium, not fully tested because of the 
scarcity of the pure metal, are in sports goods such as tennis rackets and fishing 
rods; for spring balances and springs where a considerable extension in relatively 
low loads is desired ; for marking glass; for tool mountings, and in the making 
of pen points and styluses. 


WORLD REVIEW 


Available data on world production of ilmenite and rutile in recent 
years are shown in the accompanying table. Brief notes on certain 
important producing and consuming countries follow. . 


World production of titanium concentrates (ilmenite and rutile), 1940-46, by 
countries, in metric tons 


{Compiled by B. B. Mitchell] 


Country 1940 1941 1942 1943 1944 1945 1946 
ILMENITE 

Australia: 

New South Wales 1, 538 3, 521 3, 651 3, 815 3, 590 (1) 0 

Wenn,... ines see 258 937 | 1,902 | 3,697 | 3,000 ( 
Brazil (exports) ꝛꝛ— — eee r le ed 3,250 | 5, 000 (i) 
n pci rs 4,114 | 11, 477 9,100 | 62, 992 | 30,820 | 12, 834 1, 227 
EPVDÉ wr yt 465 2 16911 Of] 94 
Federated Malay States (ex ports) 2. 596 1) 1) (1) ! (1) 1 
India, British. on. eco rd 267, 376 |131, 111 | 49, 077 | 38, 396 |102, 412 85 ! 
A AAA A idaan 51,700 | 61,086 | 60,713 | 66, 191 | 63,975 1 1 
Pill A A 8 798 |........ E 1: 301 (!) 
NS AA EE 7,082 | 1,000 | 4,840 70 3, 200 i 
PP! 22220 AA 71 85 178 548 216 1) 
United States. 18, 750 | 21, 135 | 70, 042 |184, 657 |252, 749 |279, 880 | 256, 230 

Total {lmenite................---------- 354, 532 |236, 930 |200, 036 358, 982 461, 00 0) | 0) 
RUTILE 

Australia: 

New South Wales 1,641 | 3,549 | 4,406 | 4,828 | 4,597 (1) (i 

Queensland el 267 | 1,007 | 1,655 | 4,246 | 4,000 l 

South Australia. 2 ///; ²˙¹—¹ 8 f 
Brasil (exports) )))))0 )) 499 2, 369 4,615 4, 557 1, 564 160 1 
Cameroun, French (exports) ................. 603 | 1,399 | 2,153 | 2,750 | 2,902 | 1,046 t) 
I ³˙1¹mꝛA eee ð ͤ rai c cen 934 ], 891 2, 295 2, 396 1,672 ( 1 
i A O 156 172 77 116 85 ( () 
United States 2, 620 2, 839 2, 402 3,617 6, 279 6, 513 6, 761 

Total rutile............................ 6,355 | 12,486 17, 045 | 19, 919 | 21, 345 (') (2) 


! Data not available. Estimates for individual countries included in world totals shown. 
2 Includes 26 tons of garnet-ilmenite. 

3 Approximately 20 percent of ilmenite concentrates is zircon. 

* Less than 1 ton. 


Australia.—A recent report * indicated that the naturally concen- 
trated sands containing rutile, zircon, and ilmenite, among other 
minerals, occur at intervals along 300 miles of the east coast between 
Coff’s Harbour, New South Wales, and Tin Can Bay, Queensland. 
According to the report, the main output has come from deposits in 
the 50-mile stretch from Byron Bay, New South Wales, to Southport, 
Queensland. Preliminary investigations on a laboratory scale, with 
a view to improvement of plant practice, have recently been carried 
out at the metallurgical laboratory, University of Melbourne, by the 
Council for Scientific and Industrial Research.' 

* Chemical Engineering and Mining Review, Reoovery of Rutile and Zircon from Beach Sands: Vol. 38, 


No. 456, Sept. 10, 1916, pp. 451-451. 
? Queensland Government Mining Journal, vol. 47, No. 541, November 1946, p. 325. 
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Egypt.—Egypt has deposits of hundreds of thousands of tons of 
ilmenite. Black sands at the mouth of the Nile contain monazite 
and zircon.® | 

Germany.—The titanium industry in Germany was summarized 
in a recent report.“ The report is quoted in part as follows: 


The surprisingly extensive wartime research and patent applications of Titan- 
geleet G. m. b. H., the only German manufacturers of titanium dioxide, 
represent thought-provoking viewpoints in this field. The comprehensive 
development of vitreous enamels based on titanium in place of boron is claimed 
not to provide merely & substitute for borax but, rather, products permitting 
better enamels and the use of fewer coats, with corresponding production econo- 
mies. Titanium dielectrics and resistors as developed, or under investigation in 
Germany, seem to offer unusual possibilities in the fields of radio and electrical 
and electronic circuits and apparatus. Titanium carbide as a constituent of 
cemented carbide cutting tool tips seems to have made a place for itself beyond 
that of a mere substitute in high speed finishing cuts where minimum wear is 
important. 


Titangesellschaft G. m. b. H. was the sole producer of titanium 
dioxide and titanium tetrachloride in Germany, and the output of 
titanium dioxide at the Leverkusen plant, near Cologne, for 1940-42, 
in metric tons, was as follows: 


Titanium 

dioride 
Ore produced 
consumed (equivalent 

(dry basis) TiO) 
I040. nonse A A st 30, 234 11, 730 
pot "UMS 34, 927 13, 153 
EEN 39, 235 15, 323 


A representative wartime distribution of an output of 1,200 tons a 
month of titanium dioxide was as follows: 


Metric tons 

Paints and similar materials 300 
Welding rods and metallurgy......................-. 300 
Vitreous enameling, mainly flux. ...................- 100 
Paper manufacture 100 
Silk delustering HH 100 
Electrical ern. be iade e 50 
Titanium tetrachloride (manufactured) -- 50 
Export to European countries. 200 
1, 200 


Except for a few experimental batches the pigment-grade TiO; was 
exclusively of the anatase crystal modification, whereas the rutile type 
was desired for welding-rod coatings and electrical ceramic purposes. 

Titanium tetrachloride was produced in 1943-44 at & rate of 100 
tons a month, presumably primarily for producing fogs for screening 
military movements. 

Another report i stated that production ceased completely on October 
26, 1944, owing to major damage sustained in a daylight bombing raid. 
Production was resumed on a limited scale in December 1945. The 
pen: equipment did not sustain as much damage as the plant struc- 
ure. 

* Herlihy, Matin, E "aM : . . vol. 226, No. ; ; e P. 845. 
e e 


10 British Intelligence Ob i: 1 l 1 
Leverkusen: No. 451, p. 2. jectives Sub-Committee Final Report, Titanium Pigments, Titangesellschaft, 
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India.—A pilot plant to produce titanium dioxide from bauxite 
sludge has been established in the laboratories of the Council of Scien- 
tific and Industrial Research, Delhi, India.“ Arrangements for a 
plement factory in Travancore, South India, have been completed. 

he government of Travancore will have sole ownership | and control 
of mining, exporting, and processing of all mineral sands." 

Malaya.—There are about 300,000 tons of ilmenite collected in 
dumps in the tin fields of North Malaya from alluvial tin mining.” 

Norway.—Deposits located south of Stavanger supplied virtually 
all of the ilmenite required for titanium products produced in Ger- 
many, &ccording to a recent report.* The report said that ore re- 
serves were said to exceed 30 ion tons, with a titanium dioxide con- 
tent of 25 to 40 percent. A representative analysis of the product 
exported to Germany was as follows following concentration: 44.40 

ercent TiO,, 34.00 percent FeO, 12.44 he Fez0,, 0.63 7 
Fe, 2.79 percent SiG, 3.55 percent MgO, 0.37 percent MnO, 0.175 

ercent Va, 0.085 percent iO, 0.015 percent CuO, 0.015 percent 
P. O, and less than 0.01 percent Or 

United Kingdom.—Paint shortage and increased demand necessi- 
tated a paint-distribution plan effective August 1, 1946. Several 
projects are afoot for new titanium pigment factories. About 3,000 
to 4,000 tons of rutile are consumed annually. 

1 Foreign Commerce Weekly, vol. 24, No. T Aug. 17, 1946, p. 55 

13 The Mining Journal (Lon on), vol. 227, No. 5802, Nov. 2. 51016. p . 868. 

13 Willbourn, E. S., The Relationship of the "Geological Survey 15 the Mining Industry of Malaya: Bull. 
Imperial] Inst., vol. 44, No. 2, April-June 1946, p. SCH 

u McBerty, Ford , work cited in footnote 9, p 


18 Chemical and Process Industries, vol. 30, No. Jg july 1946, p. 50. 
1% Metal Bulletin, No. 3085, Apr. 9, 1946. p. 16. 


Tungsten 


By HUBERT W. DAVIS 


GENERAL SUMMARY 


RODUCTION, shipments, and consumption of tungsteo concen- 
Pirates in the United States continued their downward trends in 

1946, declining for the third consecutive year, but imports for 
consumption were greater than in 1945. Because of the lessened 
demand there was some weakening in price. 

Output of tungsten concentrates in the first quarter of 1946 ex- 
ceeded the quarterly average rate in 1945 and was also greater than 
the domestic consumption rate for the first quarter of 1946. To 
conform to the lessened demand, the operating rates at most of the 
larger mines and treatment plants were contracted, and production 
declined progressively through the last three quarters of 1946. Total 
production of tungsten concentrates dropped to 4,908 short tons (60 
percent WO, basis) in 1946 compared with 5,662 tons (revised figure) 
in 1945. Domestic production was equivalent to 72 percent of 
United States consumption in 1946. A substantial part of the 1946 
output was produced for the Government stock pile by the Govern- 
ment-owned Salt Lake City chemical plant, which discontinued oper- 
ations in the third quarter. 


Salient statistics of tungsten ores and concentrates in the United States, 1942—46, 
in pounds of tungsten 


Industry stocks at end of year 


Shipments | General 
from 


Produc- Consump- 


Year ; imports Con- 
tion mines (receipts) uon sumers 
and 
dealers 
ji v AR RE 8, 977, 575 8, 882, 403 | 15, 409,814 | 17, 389, 000 | 3, 416, 438 
ir. 11. 472, 985 | 11, 368, 205 | 18, 678, 426 19, 313, 000 | 2, 459, 246 
. 9. 764, 647 9, 786, 537 | 18, 238, 890 | 19, 165,000 | 1, 510, 419 
1918 „ 1 5,348, 639 | 1 5, 266, 818 8,639,374 | 14, 146, 000 | 3, 784, 429 
„o 4, 671, 042 4, 942, 282 6, 811, 099 6, 455, 000 | 3, 604, 256 


Revised figure. 


Receipts of imported tungsten ores and concentrates into the 
United States were 7,157 short tons (60 percent WO; basis) in 1946, a 
decline of 21 percent from 1945. Bolivia (37 percent) and Brazil 
(18 percent) were the chief sources of imports in 1946, but important 

uantities were also received from Southern Rhodesia and the United 
ingdom. However, imports for consumption, which represent the 
concentrates entering into the domestic commerce of the United States, 
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were 7,218 tons (60 percent WO, basis), an increase of 44 percent over 
1945. 

Tungsten concentrates were consumed at an average rate of about 
1,450 short tons (60 percent WO;) during the first three quarters of 
1946. In the fourth quarter, however, there was a sharp gain in usage, 
owing largely to a swing back to “*18-4-1” type (18 percent tungsten, 
4 percent chromium, and 1 percent vanadium) of high-speed steel for 
the tool requirements of some companies which had been using “6-6” 
(6 percent tungsten and 6 percent molybdenum) or molybdenum-type 
high-speed steel. Also contributing to the fourth-quarter gain was 
the inception of operation at the refinery at Henderson, Nev., where 
low-grade tungsten concentrates are processed chiefly to tungstic acid, 
ammonium paratungstate, and artificial scheelite. Notwithstanding 
the fourth-quarter rise, consumption of tungsten concentrates was 
only 6,800 short tons (60 percent WO;) in 1946—a 54-percent drop from 
1945. 

Figure 1 shows trends in domestic shipments, imports, and prices 
of tungsten ores and concentrates since 1915. 


¿CA 
ERY 
"dal el 


a 
Ae Imports for consumption (partly estimated) 
l 


SHORT TONS, 60 PERCENT WO 3 
5 


FIGURE 1.— Trends in domestic shipments, lapor, and average price of tungsten ores and concentrates, 
1915-40. 


DOMESTIC PRODUCTION 


The tungsten ore mined and milled in the United States, in general, 
contains 0.5 to 2.5 percent WO; and is beneficiated to a concentrate 
containing 60 percent or more WO;. Scheelite (calcium tungstate) 
is the tungsten mineral in most domestic ore mined. The leading tung- 


793065 —48———'68 


1194 MINERALS YEARBOOK, 1946 


sten producers and many small operators depend on ore carrying tung- 
sten only as scheelite. Ferberite (iron tungstate), hübnerite (manga- 
nese tungstate), and wolframite (iron-manganese tungstate), in the 
order listed, contribute a comparatively small part of the tungsten 
in domestic ore. Most of the concentrates are converted to ferro- 
tungsten and tungsten metal. Some high-purity concentrates, how- 
ever, are charged directly to the steel bath. Wolframite is preferred 
for the filaments in electric-light bulbs and radio tubes. 

Smaller demand for tungsten in 1946 resulted in a decline in pro- 
duction of concentrates to 4,908 short tons (60 percent WO, basis), 
as compared with 5,662 tons (revised figure) in 1945. Output was 
obtained from many widely scattered operations in 11 States and 
Alaska, but 4 States—California, Idaho, Nevada, and North Carolina— 
supplied 93 percent of the total, and 5 operators (Bradley Mining 
Co., Nevada-Massachusetts Co., Office of Metals Reserve, Tungsten 
Mining Corp., and United States Vanadium Corp.) produced 85 per- 
cent of the United States total. 


Tungsten concentrates produced ine shipped in the United States, 1945-46, by 
tates ! 


Produced Shipped from mines 


1945 1946 


Btate 
Fhort Shori 
tons ons 
60 a Units 60 per Units 
cent WO: cent WO; 

CL A A ˙¹üuwö A A O E A 1,129 
ATİZONA. cc 8 1.211 
^alifornia............. 75, 736 
Colorado.............. , 12, 754 
daga crc. 121, 702 38, 458 
Montana 2 1. 688 5. 047 
Nevada... ooo0o0.... 1 123, 532 157, 069 
North Carolina........ 8,314 18, 434 
South Dakota......... 189 39 
KR C oss EE, ↄ ] ꝗ]yU % ³ AAN AA 45 
50 A 319 1. 636 
Washington 69 30 
2 330, 748 * 5,534 |? 332, 056 5,193 | 311, 587 


! Excludes secondary concentrates produced as feed for chemical-trentment plants at Salt Lake City, Utah, 
and Bishop, Calif. Instead, the primary concentrates produced therefrom, as well as shipped, are included. 
The figures for 1916, however, include the secondary concentrates produced and shipped to the refinery at 
Henderson, Nev. 

? Revised figure. 3 147 pounds. 


Tungsten concentrates shipped from mines in the United States, 1942-46 


Quantity Reported value f. o. b. mines 
Y 
Par Oa Tungsten Average Average 

WO; (short content Total per unit of | per pound 

tons) (pounds) WO: of tungsten 
6 AEA E E A 9, 333 8,882,403 | $13, 508, 266 $24.12 $1. 52 
UK EE 11, 945 11, 368, 295 17, 973. 685 25. 08 1. 68 
A WEE 10, 283 9, 786, 537 14, 407, 143 23. 35 1. 47 
/ 15, 534 15, 266, 818 17. 692. 691 1 23. 17 1. 46 
p e ace GS TERME 5,193 4, 912, 282 6, 233, 413 20. 17 1.27 


1 Revised figure, 
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Tungsten concentrates shipped from mines in the United States, 1910-46, by 
States, in short tons of 60 percent WO; 


i Nortb| South Wash- 
Year Ari- | Cali- | Colo- Idaho | Mon- Caro-| Da- | Utah | in Other 
aro- - glo Total 
zona | fornia | rado tana lina | kota ton States ! 


1 Alaska, Connecticut, Missouri, New Mexico, Oregon, and Texas, 
? Less than half ton. 
3 Revised figure. 


In 1946, as in previous years, the secondary concentrates produced 
as feed for the chemical-treatment plants at Salt Lake City, Utah, 
and Bishop, Calif., have not been included in the statistics. Instead, 
the resulting primary concentrates recovered (as well as shipped) each 
year have been credited in the statistics to the State of origin. How- 
ever, the low-grade concentrates produced and shipped to the refinery 
at Henderson, Nev., have been included in the figures for 1946. 

Alaska. Production of concentrates in Alaska was 28 short tons 
averaging 57 percent WO; in 1946; this output includes 15 tons of 
concentrate averaging 74.16 percent WO;, recovered at the Salt Lake 
City, Utah, plant from treating secondary concentrates that were 
produced in 1944. 

J. H. Scott Co., operating the Riverside mine near Hyder, produced 
(but did not ship) 18 short tons of concentrate averaging 31.9 percent 
WO, in 1946. 

In the course of exploration work at the Big Chief mine near Fair- 
banks, the Yukon Corp. produced a few hundred pounds of concen- 
trate averaging 63.4 percent WO; in 1946. 
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Arizona.—Production and shipments of tungsten concentrates in 
Arizona were 17 short tons averaging 71.24 percent WO; in 1946 
compared with 140 tons averaging 41.77 percent WO; in 1945. The 
1946 figures include 8 tons of concentrate averaging 74.16 percent 
WO;, recovered at the Salt Lake City, Utah, plant from treating 
secondary concentrates produced previous to 1946. The remainder 
of the small output in 1946 came from several widely scattered opera- 
tions. 

California.—California ascended from third to second place as a 
tungsten-producing State in 1946. Output of concentrates was 5,607 
short tons averaging 13.46 percent WO; in 1946 compared with 1,140 
tons were E 55 percent in 1945. Shipments of tungsten concen- 
trates totaled 5,525 tons averaging 13.71 percent WO; in 1946 com- 

ared with 1,186 tons averaging 54.28 percent WO; in 1945. The lower 

Oz content of the concentrates produced and shipped in 1946 
resulted from & change in the operating procedure at the Pine Creek 
mine in April. Although concentrates were produced at a number of 
widely scattered operations, 6 producers (Alpine Mining Co., Benware 
& Singley, Consolidated Tungsten, Hoefling Bros., Tulare County 
Tungsten Mines, and United States Vanadium Corp.) supplied 93 

ercent of the State total. The bulk of the remainder was contributed 
y Darwin Mines, El Diablo Mining Co., Embree € Eliason Mining 
Co., and Sheridan, Bennett & Kidder. 

The Pine Creek mine of United States Vanadium Corp. near Bishop 
resumed production of ore in Apri; the ore is transported to the mine 
concentrator over a recently completed 2X-mile aerial tramway. The 
Pine Creek concentrator was operated at a greatly increased rate in 
1946; as a consequence, production of concentrates about doubled that 
in 1945. The bulk of the output in 1946 was a low-grade flotation 
concentrate, which was shipped to the company refinery at Henderson, 
Nev., where it will be processed chiefly to tungstic acid, ammonium 
paratungstate, and artificial scheelite. The concentrator feed com- 
prised ore from the Pine Creek mine and secondary concentrates, 
chiefly from the Yellow Pine mine in Idaho, the Mill City mill in 
Nevada, and the Riley mine in Nevada. The concentrates recovered 
from the treatment of secondary concentrates originating in Idaho and 
Nevada have been credited in the statistics to those States. 

Hoefling Bros. continued to work the Spud Patch and other placers 
in San Bernardino County, but its output of concentrate in 1946 was 
53 percent less than in 1945. 

The Big Jim mine in Tulare County, operated by the Tulare County 
Tungsten Mines, was also worked at a reduced rate in 1946, but the 
Harrel Hill mine, also in Tulare County, operated by Consolidated 
Tungsten, produced at about the same rate as in 1945. In late 1946 
Embree & Eliason Mining Co. completed a mill to serve its Sherman 
Peak mine in Tulare County, and a small quantity of concentrate 
was produeed and sold. 

A mill to serve the Alpine mine in Alpine County was put into 
uad in May 1946 by the Alpine Mining Co., which produced 

ut did not market) 55 short tons of concentrate averaging about 60 
percent WO,. 

The El Diablo Mining Co. resumed mining at the Brownstone mine 
in Inyo County in 1946. 
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Colorado.—Production and shipments of concentrates (60 percent 
WO, basis) in Colorado were 208 and 213 short tons, respectively, in 
1946 compared with 252 and 234 tons, respectively, in 1945. The 
1946 production and shipment figures include 116 tons of concentrate 
averaging 74.16 percent WO, recovered at the Salt Lake City, Utah, 
plant from the treatment of secondary concentrates originating in 
Colorado. 

The Boulder Tungsten Mills, Inc., continued to treat ore purchased 
from the Office of Metals Reserve until February 1, 1946, when 
. operations ceased; the mill was sold to Consolidated Caribou Silver 
Mines, Inc., and the remaining ore was disposed of to Geo. H. Teal 
& Associates. 

The Conger mine was reopened by Tanner & Smith, who made a 
small output of concentrate in 1946. 

The mill of Geo. H. Teal & Associates operated on purchased ore in 
1946. The Red Signe mine was being opened. 

The Firth-Sterling Steel Co. (Wolf Tongue Division) treated ore 
produced chiefly by lessors. 

Idaho.—Production of concentrates in Idaho was 439 short tons 
averaging 74 percent WO; in 1946 compared with 1,727 tons averaging 
70 percent WO; in 1945. Shipments also declined to 531 tons 
averaging 72 percent WO; in 1946 compared with 1,852 tons averaging 
69 percent WO, in 1945. The figures include the concentrate re- 
covered from treating Yellow Pine secondary concentrate at the plant 
of the United States Vanadium Corp. near Bishop, Calif. 

Production of concentrate &t the Ima mine in Lemhi County, 
operated by the Bradley Mining Co., was 17 percent less than in 1945. 
The purification plant of the Bradley Mining Co. &t Boise was dis- 
mantled and sold in 1946. 

Montena.—The H. & H. Mines continued to work the gravel con- 
taining scheelite and gold in lower Henderson Creek near Hall, 
Granite County, in 1946; production of concentrate was 45 short tons 
averaging 60 percent WO; and shipments were 76 tons averaging 61 
percent WOz. 

The Jardine Mining Co. recovered 9 short tons of scheelite concen- 
trate averaging 72 percent WO, in 1946. 

Nevada.—Nevada again was the premier tungsten-producing State. 
Production of concentrates was 4,034 short tons averaging 37 percent 
WO; in 1946 compared with 1,740 tons (revised figure) averaging 71 
percent in 1945. Shipments likewise declined and were 4,149 tons 
averaging 38 percent WO; in 1946 compared with 1,588 tons (revised 
figure) averaging 70 percent in 1945. The 1946 production and ship- 
ment figures include 737 and 752 tons, respectively, of concentrate 
averaging 74 percent WOs;, which were recovered at the Salt Lake 
City, Utah, plant from treating Nevada secondary concentrates. In 
addition, the concentrate recovered in California from treating 
Nevada secondary concentrates has been credited to Nevada in the 
statistics. 

The Nevada-Massachusetts Co. and its affiliate, Rare Metals 
Corp., continued to be the chief producers in Nevada, but output was 
22 percent less in 1946 than in 1945. In 1946 they operated 185 
treatment plants at Mill City and Toulon; the latter plant 5 
operations March 31. The feed for the Mill City plant was provi 
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by the Stank, Humboldt, and Sutton No. 2 mines and from treatment 
ob old magnetic-reject dumps. In the Sutton No. 2 mine the shaft 
was sunk farther, and more mucking machines were added. Develop- 
ment by tunnels was under way in the new O'Byrne mine, near the 
Stank. In the mill a new bin and conveyor system was installed for 
the No. 2 ball mill, and a new 4-foot Symons crusher was being added 
to the crushing plant. 

Smaller producers of concentrates in 1946 were the United States 
Vanadium Corp., operating the Riley mine in Humboldt County; 
Nevada Scheelite, Inc., operating a mine of the same name in Miner 
County; and the Cherry Creek Tungsten Co., operating the Cherry 
Creek mine in White Pine County. The milling plant of Nevada 
Scheelite, Inc., was destroyed by fire June 10, 1946; it was being 
rebuilt. Production was discontinued at the Cherry Creek mine in 
June 1946, and output at the Riley mill was suspended temporarily 
in the latter part of the year. 

The flotation plant of Getchell Mine, Inc., Red House, Nev., 
which since August 1945 had been treating, under toll agreement with 
the Office of Metals Reserve, the stock piles of tungsten ore in the 
vicinity of the mill, completed milling for that agency in April 1946. 
During January-April 1946, 35,057 tons of ore were milled, which 
yielded 1,643 tons of concentrate averaging 13.02 percent WO. The 
concentrate was shipped to the chemical plant at Salt Lake City for 
further treatment. Getchell Mine, Inc., also mined and treated 
18,629 tons of ore which yielded 292 tons of concentrate averaging 
13.92 percent WO;; the concentrate was shipped to the refinery at 
Henderson. 

At Henderson a refinery was completed and put into operation the 
latter part of 1946 by the United States Vanadium Corp. At this 
pane concentrates containing 8 to 50 percent WO; from the company 

ine Creek and Riley mines, near Bishop, Calif., and Winnemucca, 
Nev., respectively, and custom concentrates from other properties, 
will be processed chiefly to tungstic acid, ammonium paratungstate, 
and artificial scheelite—either by the acid treatment or pressure diges- 
tion treatment. , " 

North Carolina.—The Tungsten Mining Corp., operating the Hamme 
mine in Vance County, produced 349 short tons of concentrate aver- 
aging 51.27 percent WO; in 1946 compared with 219 tons averaging 
37.89 percent WO; in 1945. 

The Seminole Rock & Sand Co., successor to the Southern Aggre- 
gates EOD. did no mining at its property, also in Vance County. 

Utah.—The Government-owned chemical-treatment plant at Salt 
Lake City discontinued operations in the third quarter of 1946, 
when the operating agreement with United States Vanadium Corp. 
terminated. In 1946 it treated 5,805 tons of concentrates averaging 
13.24 percent WO;. The plant feed comprised secondary concen- 
trates, chiefly from the mill of Getchell Mine, Inc. The resultant 
concentrates produced and shipped in 1946 have been credited in the 
statistics to Alaska, Arizona, Colorado, Nevada, South Dakota, 
Texas, Utah, and Washington. The Salt Lake City chemical-treat- 
ment plant began operating in April 1943; since then it has treated 
34,703 tons of concentrates averaging 11.76 percent WOs, which 
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yielded 5,448 tons of concentrates averaging 68 percent WO;. The 
plant feed comprised chiefly secondary concentrates from the Yellow 
Pine mine in Idaho of Bradley Mining Co. and the mill in Nevada of 
Getchell Mine, Inc.; but concentrates from Alaska, Arizona, Cali- 
fornia, Colorado, Utah, and other mines in Nevada furnished & sub- 
stantial part of the total. 


CONSUMPTION 


Consumption of tungsten concentrates in the United States was 
about 6,800 short tons (60 percent WO; basis) in 1946 compared with 
14,900 tons in 1945. Of the total consumed in 1946, about 2,400 
tons (35 percent of the total) were converted to ferrotungsten, the 
form in which most of the tungsten is introduced into steel. However 
high-purity tungsten concentrates are charged directly to the steel 
bath; and 1,900 tons (28 percent) were so used in 1946. Tungsten- 
metal powder and other tungsten products, chiefly the former, em- 
ployed about 2,500 tons or 37 percent of the total concentrates con- 
sumed in 1946. The accompanying table shows the production of 
tungsten products in the United States in 1945 and 1946. 


Production of specified tungsten products in the United States, 1945-46, in 


pounds 
1945 1946 
Product 

Gross Tungsten Gross Tungsten 

weight content weight content 
Ferrotungsten........... ccc cll c cc eec ee ee erre eee 8,214,504 | 6,515,277 | 2, 699, 026 2, 089, 608 
Tungsten metal powderz̃UDU h H) P)P) eee 4, 909, 061 4, 900, 177 ], 368, 195 1, 364, 264 
Special tungsten alloys. ...........-. 2 - cl Lll eee eee 409. 040 251, 200 434, 619 179, 030 
Sodium tungstato LLL ccc ee cesse eee eee ee 421, 704 230, 085 741,255 440, 841 
Tungsten... 599. 828 474. 092 273, 470 216, 037 
Tungstic acid and ammonium paratungstate 659, 889 497, 400 211, 047 149, 143 


! Figures cover production for sale only and therefore exclude production as an Intermediate product of 
producers. Probably the greater part of the production reported for tungstic acid, tungstic oxide, and 
ammonium paratungstate is used in making tungsten powder. 


PRICES 


Quotations on high-quality tungsten concentrates remained steady 
throughout 1946, but lower-quality concentrates fluctuated consider- 
ably. According to the Engineering and Mining Journal, Chinese 
ore was quoted at $24 a short-ton unit of WO;, duty paid, and do- 
mestic scheelite of good known analysis, in carlots, delivered, at $24 
to $24.50 a unit throughout 1946. However, prices on ores and con- 
centrates from Bolivia, Brazil, and other countries were less steady 
and fluctuated between $24 and $21 a unit, duty paid. The increasing 
use of high-purity scheelite for direct smelting has placed a premium 
on this type of concentrate. The average price for domestic concen- 
trates shipped to consumers in 1946, as reported to the Bureau of 
Mines, was $20.17 a short-ton unit. 
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FOREIGN TRADE * 


Domestic production is inadequate for requirements, and the United 
States imports both tungsten concentrates and products, chiefly the 
former. General imports (receipts) of ores and concentrates into the 
United States totaled 6,811,099 pounds (tungsten content), equiva- 
lent to 7,157 short tons of 60 percent WO, in 1946, a 21-percent de- 
crease from 1945. This quantity represents the ores and concentrates 
received into the United States, irrespective of final disposition. 


Tungsten ores and concentrates imported into the United States, 1945-46, by 


countries 
General imports ! Imports for consumption ? 
Country Gross Tunesten Gross Tungsten 
weight content weight content Value 


(pounds) | (pounds) | (pounds) | (pounds) 


E EA EH E 


1945 
Argentinas. 2... eege 1, 606, 326 851,968 | 1,439,885 764, 301 $901, 159 
Are, 8 40. 177 Y NA 8 ES 
Belgian Congo............................. 304, 036 156, 726 51,941 27, 858 25, 787 
Bolivia- oe cece Ee 8, 976, 072 3, 959, 432 5, 582, 594 2, 450, 771 2, 269. KAN 
Brazil eege hehe 4,389, 719 | 2,298, 528 | 2,367,507 | 1,316, 584 1, 156, 431 
British East Africa 22, 141 122222 y erected 8 
Sands secu ses banan 752 C ⁰ JJͤꝛà—ÄZ—: 8 
Ell A ĩ¾ 55, 986 // ᷣ ⁵- . ĩð v oe cee te 
SN AAA A a E SESE 48, 656 25, 073 48, 656 25, 073 40, 300 
/; x perc ie et 18, 795 VJ) ⁵ WJ DEER 
India and Dependenceg .-..-...----------- 65 33 65 33 51 
f/ A i 350, 463 130, 120 258, 756 91, 137 60, 145 
New Zealand.............................. 270, 414 198 600 | uei eet A au penne 
VL P 669, 347 335, 000 187, 140 98, 014 95, 316 
Portugal... e 8 336, 154 /// A HE 
Southern Rhodesia........................ 420, 947 JJ lucet ett esses eus 
1 ties eS to RUE CE 500, 760 71 A WEE 
nion of South Airiea .................... 127, 362 ) ce ae a emt a tee 
18, 147,172 | 8, 639, 374 9, 036, 544 | 4, 773, 861 4, 570, 577 
Argent 263, 118 141, 480 265, 755 145, 178 120, 146 
BE TEE 450, 9&2 253, 510 23, 677 13, 729 10, 866 
Belgian Congo 589, 071 307, 09] 789, 544 4206, 908 390, 023 
IIC A ies 6, 029, 435 2, 458, 924 5, 842, 279 2, 525, 312 2, 097, 488 
e e 2,319,885 | 1,253, 565 | 3,297,648 | 1,816, 486 1, 567, 750 
British East Africa 19, 139 CC! AAA EE 
e la eces tno ee 245, 906 III 8 
CHING 42006 crc ĩrͤ u m O ME 358, 255 186, 822 162, 628 82, 514 77,442 
COAT NOME ³ A A AS 16, 068 8, 514 8, 657 
Fi eee eee he ti ae 551 37 551 37 91 
Miese. aoe wists 104, 066 49, 814 66, 2 31, 976 37, 183 
Netherlands 54. 550 31. 386 54, 560 31, 386 25. 174 
Netherlands Indies 321, 809 178, 487 222, 525 123,075 107,251 
New Zealand 35, 640 18, 577 301, 156 154, 366 144. 565 
Pero lice a e 433, 348 243, 583 552, 002 307, 155 258, Rui 
Poss 297, 502 hr èͤ K te yn 
lll; 8 220, 374 113, 506 178, 883 92, 217 41, 529 
Southern Rhodesia........................ 967, 663 458,701 | 1, 735, 472 888, 500 838, 150 
je p mE 398, 354 194, 557 227, 784 113, 526 167, 187 
nion of South Africa 249, 061 127, 820 62, 322 33. 356 25. 755 
United Kingdom.......................... 893, 500 460, 618 135, 385 75,071 69, 938 


—————— |— p€— o —— M Á——€ | € — an 


14, 253, 481 | 6,811,099 | 13, 935, 762 | 6. 869, 438 5, 929, 129 
EE IN 


1 Comprises ores and concentrates received in the United States; part went into consumption during 
year, and remainder entered bonded warchouses. 

3 Comprises ores and concentrates withdrawn frem bonded warehouses during year (irrespective of time 
of importation) and receipts during year for consumption. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Dopartment of Commerce. 


TUNGSTEN 1201 


Tungsten ores and concentrates imported for consumption in the United States, 
1936-46, in short tons of 60 percent WO; 


Country 1936 1937 1938 1939 1940 1941 1942 1943 1944 1946 
North America: 
anada............. WS O ar ͥ ²̃² ² ² AA 9 68 180 AA PA 
¡o AS A, beet ieee AAA 3 DEE 8 By es el PEA 9 
Mexico............. 101 51 1 154 120 84 80 340 431 34 
144 51 1 154 123 84 97 416 611 43 
South America: 
Argentina.......... 12 145 80 801 542 | 2,604 | 2,454 | 2, 382 152 
Boli vin 49 79 1 101 | 1,270 | 3,042 | 7,123 | 5,356 18, 249 2, 653 
Brazil 22: d A A Nl ke cas a 28 | 1,193 | 2,149 1, 909 
Lë TEE Loe 0 A EE ö; 8 "X NE INS 
dE MON A cesso t ces 29 ecc K JJ. ⁰ Ee 
Pl ores 40 |... — 51 184 343 278 587 |'1, 844 323 
101 233 1 254 | 2, 258 | 3,927 110,033 | 9, 590 114,627 5, 037 
Europe: i 
Belgium............ 110 ///; (One WEE PERSEO TTT 
France C/ VVV / CR Ee (?) 
Netherlands... A ⁊ꝶß? cee E A 8 „ 
FI ³o T ee EE 339 390 246 329 44dʒ44 . 
S h GE, ꝗ¼᷑ ͥ » ̃ ⁵ꝗ„m lm ̃̃ꝗ o» SA rn 119 
Sweden 32 I aun bese ] Vd ð v ecu ĩͤ pco 
United Kingdom. ..|.— 2 uus :4Ä—Ä᷑'0 79 
144 ^r VEER, —— 339 390 216 329 44 231 
Asia: ; ud 
British Malaya..... 459 | 1,025 71 130 171 «WS or Aerei. O ERES 
¡Pi aoo ee ⁵ AA 14 OR d ON E 46 M A EEN 
CHING 252 uil ore 2, 689 | 3, 987 74 945 | 1,996 | 6,909 | 4,013 | 9,605 | 3,810 87 
Hong Kong......... 44 11 ⁵ ] mw k A 8 
India and Depen- 
WE EE E, A A assa 3l 23 177 95 pues 
Indochina, French 3 15 15 2 133 AS DEEN Dem eens 
apal AA 31 [UE PF A SA ⁰ A AA CE A MES A 
Netherlands Indies . 129 
//! EE, mortcm 207 431 |....... 100-1... Lone 97 
3, 223 | 5,C04 145 | 1,092 | 2, 518 | 7,388 | 4,059 |10,070 | 3, 088 313 
Africa: 
Belgian Congo ——- l 44 „ 27 449 
I A EE AAA . „ 290 WEE, AAN AA s 
Southern Rhodesia .|....... 1299 (2) 3 40 r PA VEER 034 
Union of South Af- 
MCG 14 57 24 |....... 56 131 162 19 33 35 
14 86 24 |....... 56 215 597 19 60 1, 418 
Oceanía: 
Australia 142 3223 60 602 103 21 r 14 
New Zealand ROT Le WENN, VVVxV7dßwß: A 8 162 
142 322 |....... 60 602 103 21 N 176 


| | —— | re | ee 
—— — — ———ͤ—ʒ—̃— e e . — 


1 Bureau of Mines estimates that about 82 percent of the quantity credited to Peru in 1944 by the U. 8. 
Department of Commeree originated in Bolivia. 

3 than half ton. 

Credited to other British South Africa" by the U. S. Department of Commerce. 


Although ores and concentrates were received from 20 foreign countries 
in 1946, 2— Bolivia (37 percent) and Brazil (18 percent)—supplied 
55 percent of the total. However, important quantities were also 
received from Southern Rhodesia and the United Kingdom. Un- 
settled conditions in China prevented that country from regaining its 
important position in the world market. MM 
Imports of ores and concentrates for consumption in the United 
States were 6,869,438 pounds (tungsten content), equivalent to 7,218 
short tons of 60 percent WO; in 1946, an increase of 44 percent over 
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1945. Bolivia and Brazil supplied 37 and 26 percent, respectively, of 
the 1946 total. Imports for consumption represent ores and concen- 
trates on which the duty has been paid and which have thereby en- 
tered into the domestic commerce of the United States. 

In 1946, 1,724 tons (60 percent WO) of ores and concentrates were 
withdrawn from warehouses for smelting, refining, and export, and 
1,517 tons (gross weight) were reexported. Ores and concentrates 
withdrawn for smelting, refining, and export and for reexport are free 
of duty. 

The duty on tungsten ores and concentrates is 50 cents a pound on 
the metallic tungsten contained therein. This is equivalent to $7.93 
a short-ton unit. 

Exports of domestic tungsten ores and concentrates from the 
United States are small; 78,473 pounds (gross weight) were exported 
in 1946 (4,240 pounds in 1945). 

Imports of tungsten metal were 11,136 pounds in 1946 (4,396 
pounds in 1945). Imports of combinations containing tungsten or 
tungsten carbide were 2 pounds in 1946 (none in 1945). There were 
no imports of tungstic acid in 1946 (2,295 pounds in 1945), and no 
tungsten carbide as such was imported in either year. 

Export of tungsten metal, stellite, wire, shapes, and alloys other 
than ferrotungsten were 138,472 pounds in 1946 (260,435 pounds in 
1945). Exports of ferrotungsten were 181,445 pounds in 1946 (861,461 
pounds in 1945). 


WORLD REVIEW 


Argentina.— Argentina was the second-largest producer of tungsten 
in South America for many years previous to 1945, when it was dis- 
laced by Brazil. Production was 450 to 500 metric tons (66 percent 
Oz) in 1945; data on output in 1946 are not available but from the 
meager information at hand it is apparent that production declined ` 

substantially. 

Australia.— During the year ended October 31, 1946, the King 
Island Scheelite, N. L., milled 127,415 long tons of scheelite ore, which 
yielded 582 tons of concentrate averaging 67.5 percent WO;,.3 In the 
corresponding year 1945 it milled 89,518 tons of ore which yielded 434 
tons of concentrate. The mining and recovery of a e the 
company has been described in the Chemical Engineering and Mining 

eview. 

Bolivia.—Greatly decreased demand and lower prices following the 
ending of hostilities resulted in an abrupt decline in production of 
tungsten in Bolivia; and, as happened after World War I, many 
mines closed or reduced operations. In an effort to keep mines open, 
the Bolivian Government waived the export tax on tungsten ore. 
Output (as indicated by exports) was only 2,120 metric tons (60 per- 
cent WO; basis) in 1946 compared with 3,851 tons in 1945. Despite 
the smaller production in 1946, Bolivia continued to be the largest 
tungsten producer in South America. 


* A unit, as applied to tungsten ores, is 1 percent of a ton of contained tungsten trioxide (WOs). Thus, s 
short-ton unit is 20 pounds of W Os or 15.86 pounds of tungsten (W). S Ge l 
8 E andon vo 178 Ne pen May 24, 1917, p. 285, 
emical Engineering an ng Review (Melbourne), Mining and Recovery of Scheelite at King 
Island: Vol. 38, No. 453, June 10, 1946, pp. 330-338. } ES 
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Brazil. —Brazil continued to be the second-largest producer of 
tungsten in South America. Exports of tungsten concentrates were 
1,476 metric tons (66 percent WO;) in 1946, compared with 1,993 
metric tons (66 percent WO;) in 1945 and 1,989 tons (67 percent 
WO,) in 1944. 

French Morocco.—The only known deposit of tungsten ore in 
French Morocco is the El Zguit, near Oulmes, east of Casablanca. 
The ore, which was not discovered until after World War II had 
begun, occurs as wolframite, ferberite, and scheelite along the margins 
of a few large quartz veins. The only production from the deposit 
has been accessory to exploratory trenching. Most of the work has 
been done on two veins, and mineralization has been found over & 
length of possibly 2 miles. The owner reports that crushing and 
washing yield a concentrate containing 65 percent WO,. 

Japan. — The tungsten industry of Japan was negligible prior to 
1934; Japanese industry demanded less than 100 metric tons of con- 
centrates annually, a need supplied by a few mines in Japan and 
small imports from Korea. After 1934 the demand for tungsten 
concentrates increased, and exploration of domestic deposits was 
stimulated by high prices, Government subsidies, and priorities for 
labor and supplies. As a result, domestic production increased to a 
peak of 817 metric tons (60 percent WO; basis) in 1942 and totaled 
4,478 tons from 1935 to 1945. This domestic output furnished about 
one-tenth of the concentrates consumed by the war-expanded indus- 
trial plants of Japan Proper. Almost three-fifths was supplied by 
imports from Korea, and about three-tenths from other countries. 
About 95 percent of all concentrates produced and imported by Japan 
was consumed in the production of ferrotungsten; the remainder was 
used in the manufacture of tungsten powder. Plants in Japan Proper 
5 19,500 metric tons of ferrotungsten between 1934 and 1945. 

stimated reserves of tungsten ore are small and of low grade. Future 
production of tungsten probably will be insufficient to meet require- 
ments of industry. 

The accompanying table shows world production of tungsten by 
countries from 1939 to 1946, insofar as statistics are available. 


! Heck, E. T., Tin and Tungsten Deposits of French. Morocco: Econ. Geol., vol. 41, pt. 4, June-July 1946, 


. 383-359. 
Pr Genera! Headquarters Supreme Commander for the Allied Powers, Natural Resources Section, Tung- 
sten Resources of Japan: Rept. 77, Apr. 29, 1947, 29 pp. 
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World production of tungsten ores, 1989-46, by countries, in metric tons of 
concentrates containing 60 percent WO, 


[Compiled by B. B. Mitchell] 


Country ! 1939 1940 1941 1942 1943 1944 1945 1946 
North America: à 
Canada ` ege 2 4 244 618 111 A 
Cuba (export$) ..................]........ (2) (3) „ S'IL eui 
Mexico 229 216 191 193 516 336 134 95 
United States (shipments) -_...... 3, 589 4, $25 6, 957 8,167 | 10, 836 9, 329 §, 020 4, 711 
4, 122 5, 047 6, 180 8,911 | 11, 977 9, 879 5, 163 4, 806 
South America: SS EE SS. ‚ ——̃̃ x Hh pp — ͤZ—D— 
Argentina... 1,309 | 1,417 | 1,720 2, 115 2,390 | 2,043 500 (3) 
Bolivia (exports) ................ 3,337 | 4,183 | 4,353 | 5,€06 | 6,902 | 7,935 | 3,851 2, 120 
Brazil (exports).................. 7 9 35 9| 1,264 | 2,221| 2,192 1, 623 
Fh cR A 88 UN BE 3 3 (3) (2) 
ai os ee ek 170 290 337 510 722 635 §23 510 
4, 823 5, 899 6, 446 8, 240 | 11,281 | 12, 837 (3) (3) 
Europe: (Iii E E 
e S ERREUR SERES IEEE RE 284 138 120 95 126 84 (3) 3 
Great Britain: Cornwall. 188 201 127 198 237 350 7 
Ir! ³ A 8 2 2 1 (2) (2) (2) 3 1) 
Norway 31 10 8 T A 4 (2 2) 
Portugal. 3,851 | 4,858 | 5,834 | 5,220 | 7,477 | 4. 0888 
Sah. 368 393 415 1, 402 3, 902 2. 393 
Sweden 22... 158 145 22 267 290 335 413 (* 
4,882 | 5,747 | 6,733 (2) (2) (2) (7 (2) 
, 8, 238 (2) (2) (7 (2) (3) (7 (3) 
Lë eet A 12, 871 | 10, 141 | 13, 538 | 12,962 | 9,731 | 3,502 | 2,929 2. 691 
Indiis: 56e lee EE (2) 44 77 87 85 33 2 (2) 
Indochina: Tonkin.............. 507 390 333 213 107 83 8 (2) 
Mn... oe a 299 479 601 817 733 575 193 50 
Korea (Chosen)................- 3,969 | 4,525 | 4,650 | 6,062 | 6,932 | 8, 402 (2) 1 313 
Malay States: 
Federated. 246 108 M 6 42 0 * 136 * 13 t 10 
Unfederated__.._......--.--- 362 427 M (2) (2) (*) (2) 
Netherlands Indies 2 C) 7, 8 (3) (3) 
Siam (Thailand 378 400 (2) (2) (3) (2) (?) (4) 
(2) (2) (3) 3) (2) (2) (2) (2) 
Africa: O 8 
Belgian Congo 63 123 315 7 433 613 307 
LN EE Ee 15 43 17 42 16 dius cee) - 
Morocco, French................ FF A G 3 (2) (1) 
Nigeria........ ................. 237 131 |........ 8 69 75 30 6 (5 
Southern Rhodesía.............. 270 246 264 501 806 757 287 
South-West Africa 50 24 116 122 174 - 118 41. uu 
Tanganyika (ex ports) (7 2 1 2 E EEEE (2) (3) 
Ugan es 2 . 7 33 95 92 (2) 
Union of South Africa 100 105 142 400 430 660 452 7 
S 663 (3) 689 1, 436 2, 030 2, 112 (3) (2) 
ceanía: == $ >> | 2 | 22 | ==> —— | 22 | ===> 
Australia: 
New South Wales........... 117 76 95 52 75 53 53 (3) 
Northern Territory.......... 342 314 333 159 193 102 140 7 
Queensland.................. 93 129 137 217 177 22 155 15 
Tasmania 477 607 577 475 463 300 800 850 
New Zealand..................-. 49 88 79 7 121 159 37 30 
1, 078 1, 214 1, 221 97 1, 029 813 1, 185 | (3) 
Total (estimate) 42, 500 | 44,000 | 82,000 | 51,000 | 61,000 | 49, 000 | 23,000 | 19,000 


! In addition to countries listed, tungsten ore is produced in U. S. S. R. and Western Australia, but data on 


production are not available. 
3 Data not available, 


Preliminary data for the fiscal year ended March 31 of the year following that stated. 


* South Korea only. 

! January to September, inclusive. 
* Estimate. 

Y Less than 1 ton. 

! Exports. 
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GENERAL SUMMARY 


OGNIZANCE of the military and industrial power derivable 
from nuclear energy prompted an intensive global hunt in 1946 
for uranium and thorium ores. eee found, mined, ex- 
ported, or refined were kept secret by all nations for security reasons, 
and thus no measure of current or potential supply is obtainable. 
Before World War II the most productive uranium-radium mines 
were in Belgian Congo and Canada; there were other important 
mines in the United States, Czechoslovakia, Portugal, and possibly 
Russia. The principal thorium-cerium mines were in India and 
Brazil. The status of the United States as the only country with 
facilitics for manufacturing atomic bombs probably was maintained 
in 1946, but chain-reacting piles for producing fissionable metals 
were under construction in the United Kingdom and Canada. Strict 
national controls on the production and transfer of uranium and 
thorium and on the dissemination of information on nucleonics were 
enacted by more than a dozen major countries in the closing months 
of 1945 and in 1946. International safeguards were discussed by the 
United Nations Atomic Energy Commission during the latter half 
of the year. Espionage activities were exemplified by Soviet efforts, 
described in a Canadian court report,? to procure secret American- 
British nucleonics data and samples of enriched uranium isotopes. 
Nuclear work in the United States was administered from August 
1942 (more comprehensively from the spring of 1943) to the end of 
! In unin issues of Minerals Yearbook uranium was discussed in the Radium and Uranium section 
of the Minor Metals chapter, and thorium was treated in the Monazite section of the Minor Nonmetals 
i de in its entirety (except for data on oom prion of uranium for nonenergy purposes) is a 
summary of information that has heretofore been published. 
2 Royal Commission To Investigate the Facts Relating To and the Circumstances Surrounding the Com- 


munication by Public Officials and Other Persons in Positions of Trust of Secret and Contidentlal 
Information to Agents of a Foreign Power, Report: Ottawa, 1916, 733 pp. 
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1946 by the Manhattan District, Corps of Engineers, Army Service 
Forces. A record of its activities was published in the Smyth report.“ 
Numerous bills for the control of atomic energy were introduced in the 
Congress in September 1945 and subsequent months, but none became 
law for nearly a year. The delay “has meant, unfortunately," 
stated ‘ Maj. Gen. Leslie R. Groves, officer in charge of the Man- 
hattan District, ‘‘that we have had to make decisions that will commit 
that commission (which Congress will establish) for years to come. 
Some of them probably for as much as 5, 10 or 15 years." The Atomic 
Energy Act was approved August 1, 1946. It provided for establish- 
ment of a civilian Atomic Energy Commission that took over Man- 
hattan District facilities, functions, and personnel December 31. 
At that time there were working on the project more than 5,000 
direct employees—military and civilian—plus more than 50,000 em- 
ployees of contractors operating Government installations. 

unds appropriated by Congress for the atomic bomb project totaled 
almost 2 billion dollars by the middle of 1945. In 1946 the War 
Department transferred to the Atomic Ene Commission $506,- 
000,000, of which $263,991,000 was immediately allocated to cover 
contracts and other obligations and $5,000,000 was assigned to the 
Federal Bureau of Investigafion. The President's budget for the 
fiscal year beginning July 1, 1947, included $250,000,000 for Com- 
mission expenditures and a like amount for Commission contract 
authorizations. 

The U. S. Geological Survey continued in 1946 its services for the 
Atomic Energy Commission. 

In the present state of world affairs, the most important use of 
uranium would seem to be in making atomic bombs. Two were 
detonated at Bikini, Marshall Islands, in July 1946 to assay their 
effect on naval ships. Research on the propulsion of ships and 
aircraft by nuclear energy was under way during the year. Develop- 
ment of atomic energy for industrial purposes began to receive g reater 
emphasis, but the consensus was that actual commercial application, 

robably for generation of electricity, was at least 5 years distant. 

ven the industrial developments are significant from a security point 
of view, as stressed by Rear Adm. William S. Parsons, director of 
atomic defense for the United States Navy: 

That point is the strengthening of the Nation’s over-all war potential through 
the development of all the peacetime constructive uses of atomic energy. For 
example—our automobile industry is a peacetime industry—and grew up in 
peacetime—but it was a most vital part of our total war potential. Atomic 
energ y, through medical and other research advances, and through development of 
power, which is industrial energy, may be as important to war because of its peace- 
time applications as it appears to be because of its purely military applications. 

Valuable byproducts of the production of fissionable metals are 
radioactive isotopes useful in radiation therapy (particularly radio- 
iodine and radiophosphorus) and in tracing biological and industrial 
chemical reactions (particularly radiocarbon). The Manhattan 
District began deliveries of radioisotopes to private institutions in 
August 1946. 

Smyth. H. D., A General Account of the Development of Methods of Using Atomic Energy for Military 
Purposes Under the Auspices of the United States Government, 1940-1945: Washington, 1945, 182 pp. 


* Marder, Murrey, Rotarians Told Lack of Laws Forced Army to Act on Atoms: Washington Post, 
A pr. 30, 1946, p. 6. 
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Consumption of uranium for nonenergy purposes in the United 
States in 1946 was only 2 tons—about the same as in 1945. Chemical 
reagents and special glasses were the major uses. A small quantity 
of thorium went into gas mantles and refractories. 

There were no standard prices on uranium in 1946, but one buyer 
of concentrates stated in May 1947 that it would pay for the vanadium 
content and 35 cents to $1.10 per pound for contained U¿O,, depending 
on & concentration ranging upward from 0.2 percent. One group of 
Scientists assumed in 1946 that refined uranium metal was worth 
about $10 & pound and plutonium metal $20 a gram. 


DOMESTIC PRODUCTION 


Uranium and thorium production may be considered at a number 
of stages such as ore, source metal, and fissionable metal. 


MINE PRODUCTION 


Carnotite Ore.— Deposits of carnotite, a radium-bearing potassium- 
uranium vanadate, are widely distributed in western 1 8 and 
eastern Utah, and some occur in northern Arizona.“ These ores were 
mined primarily for radium until 1922, when a lull was induced by 
competition from Congo radium. Production was stimulated in 
1935-41, principally for vanadium. Carnotite-ore shipments up to 
the beginning of World War II totaled several hundred thousand 
tons, but the demand for uranium was so small that only about 13,000 
tons were classed as uranium ore. Shipments of carnotite during the 
latest decade for which data are available, as compiled by the Bureau 
of Mines, are shown in the accompanying table. It will be noted that 
ore and concentrates shipped during that period contained 1 to 2 
percent U. It is not known how much of this uranium was recovered 
or how much was discarded in dumps amenable to subsequent re- 
treatment. It is public knowledge, however, that several plants were 
erected in the early 1940’s to treat for uranium the tailings from past 
and current vanadium operations. 


Carnotite ore and concentrates shipped from mines in the United States, 1932-41 ! 


Content 
Short 
Year Value 
sons Uranium SC Vanadium 
(pounds) grams) (pounds) 
1932 ꝛx A 61 $6, 150 8, 186 481 3, 024 
I/ ³ͤòGA EE 52 3. 099 1. 694 256 2, 
e 254 11. 074 6, 661 1, 007 12, 528 
LEE 1, 145 56, 223 009 3, 329 80,776 
LEE 1, 439 73, 881 17, 961 2, 716 52, 695 
LEE 1, 708 65, 294 20, 764 8, 141 73, 7 
A A esa 4, 290 158, 779 1, 705 7,821 173, 859 
TOS O A 6, 256 174, 660 59, 269 8, 964 
1040 AAA 796 61, 800 16, 909 32, 557 51, 377 
104] GE 908 4 70, 500 3 19, 288 3 2, 016 


1 Data for 1942-46 not available for publication. 

3 Excludes ore sold only for its vanadium value. 

§ Estimated on the basis of uranium content in 1940. 
¢ Estimated on the basis of value in 1940. 


SE 
$ Huleatt, W. P., Hazen, Scott W., Jr., and Traver, William M., Jr., Exploration of Vanadinm Region 
of Western Colorado and Eastern Utah: Bureau of Mines Rept. of Investigations 3930, 1946, 30 pp. 


1208 MINERALS YEARBOOK, 1946 


Uraninite Ore.—Some 150 tons of ore containing uraninite (pitch- 
blende), an oxide of uranium, have been produced in Colorado, princi- 
pally in Gilpin County before 1900. Uraninite specimens have been 
obtained for mineral collections from pegmatite dikes in New Hamp- 
shire, Connecticut, North Carolina, South Dakota, and other States. 

Thorium Ore.—Between 1887 and 1917 the United States produced 
5,456 short tons of monazite concentrates from sands and gravels in 
North Carolina, South Carolina, Florida, and Idaho.“ There was little 
or no domestic production between World Wars I and II. Monazite 
is a phosphate of rare-earth metals (cerium, lanthanum, praseodym- 
ium, etc.) and contains from less than 1 percent to 18 percent 
thorium. Commercial monazite concentrates generally contain 6 to 
8 percent thorium dioxide. 


PRODUCTION OF SOURCE METALS 


Source metals are those metals from which fissionable metals are 
derived. An account abstracted largely from the Smyth report follows. 
Uranium Metal.—At the end of 1941, when the Office of Scientific 
Research and Development was investigating raw-material procure- 
ment as a prelude to broadening research toward an atomic bomb, 
the only uranium metal in existence in the United States was a few 
grams of pure material made on an experimental basis by the Westing- 
house Electric Corp., East Pittsburgh, Pa., and by others and a few 
ounds of impure pyrophoric powder made by Metal Hydrides, Inc., 
EEN Mass. Westinghouse received its first Government order for 
uranium metal—10 kilograms—in December 1941. The quantity was 
supplied, for the most part, in a wide variety of shapes and sizes for 
the use of physicists making measurements for the plutonium piles. 
Articles varied from spirals of square wire to cast spheres with pipes 
through the center.’ 

As a step toward increasing the supply of uranium, the OSRD 
in May 1942 completed arrangements with Mallinckrodt Chemical 
Works, St. Louis, Mo., to put an improved grade of Canadian oxide 
through an ether-extraction process to yield a purified brown uranium 
dioxide. Deliveries were begun in July 1942 at a rate of 30 tons a 
month. At about this time the problem of uranium procurement was 
assumed by the Manhattan District. 

The small-scale production of uranium metal at the Westinghouse 
laboratory in early 1942 was by electrolysis of potassium-uranium 
pentafluoride. "That salt was later replaced by uranium tetrafluoride, 
production of which was begun in August 1942 by Harshaw Chemical 
Co., Cleveland, Ohio, and by E. I. du Pont de Nemours & Co., Inc., 
Penns Grove, N. J. By October 1942 production of tetrafluoride 
was up to 700 pounds per day by the Harshaw firm and to 300 pounds 
per day by the Du Pont company. As a result of this supply of raw 
material and also of plant expansion, production of uranium metal 
by Westinghouse had totaled more than 6,000 pounds by November 
1942 and reached a rate of 500 pounds per day bs January 1943. 

Production of metal of suitable purity by Metal Hydrides, delayed 
by varieus circumstances, was begun in November 1942 and was 


* Houk, Lawrence, G., Monazite Sand: Bureau of Mines Inf. Circ. 7238, 1943 (revised 1946), 19 pp. 
‘Chemical and Engineering News, Lamp Filament to Atomic Pile: Vol. 25, No, 4, Jan. 27, 1947, p. 238, 
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expected to reach 1,000 pounds per week thereafter. To exploit a new 
proes developed by Iowa State College and the National Bureau of 

tandards, production facilities were set up at Ames, Iowa, in the 
fall of 1942; more than 1 ton of metal had been produced by the end of 
November of that year. 

Thus almost no uranium metal was available during most of 1942, 
a fact that seriously delayed the progress of atomic investigations. 
However, the production problems had been nearly solved by the end 
of 1942, and 12,400 pounds of metal—the total quantity obtainable— 
were incorporated in the first self-sustaining chain-reacting pile, 
built in November 1942 at the University of Chicago. By December 
arrangements had been made by the Manhattan District to increase 
metal production by making greater use of the facilitics of Mallin- 
ckrodt Chemical Works, the Union Carbide & Carbon Corp., and the 
Du Pont company. Further research had indicated additional proc- 
ess changes that could be made to advantage, and by the middle of 
1943 Iowa State College and other producers were using the final 
production method adopted. No further serious delays or difficulties 
occurred because of uranium metal shortages. 

Thorium Metal.—Early in the atomic investigations it was decided 
that uranium rather than thorium would be the source metal from 
which physicists would attempt to derive usable quantities of fission- 
able metals. Thus it appears that there was established no program, 
similar to that of uranium, for raising the laboratory-scale production 
of thorium metal to a sizable industrial level. 


PRODUCTION OF FISSIONABLE METALS 


Substances that consist purely of atoms that can be split artificially 
to release atomic energy are defined as fissionable materials. Only 
those that undergo fission with slow neutrons, however, are at this time 
important as nuclear fuels—namely, uranium-235, plutonium-239, and 
uranium-233. 

Uranium and plutonium differ from each other in physical and 
chemical properties for the same reason that any other two metals are 
dissimilar; that is, the atoms of which they are composed simply have 
unlike numbers of protons (plus-charged particles) and of electrons 
(minus-charged particles). Uranium atoms each have 92 protons 
and 92 electrons, and plutonium atoms each have 94 protons and 94 
electrons. As might be supposed, any atom has the same number of 
protons as electrons. 


ISOTOPES OF URANIUM 


Natural uranium consists of 99.3 percent U-238, 0.7 percent U-235, 
and 0.006 percent U-234. Thorium can be converted to U-233. 
These varieties (isotopes) of uranium are identical in chemical prop- 
erties but differ pronouncedly in fissionability and to some extent in 
unit weight. It is, in fact, the weight to which the numerical desig- 
nation of each isotope refers. The electrons that swing in orbits 
around the nucleus of an atom have comparatively no weight, so the 
weight of an atom is expressed by the sum of the neutrons (uncharged 
particles) and protons in its nucleus. Thus U-238 has 92 protons and 
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146 neutrons (totaling 238), and U-235 has 92 protons and 143 
neutrons (totaling 235). 

The production of pure U-235, one of the three nuclear fuels, 
involves the treatment of refined natural uranium metal to separate 
out the 1 part in 140 that is U-235. Separation has been achieved 
by four methods: (1) Gaseous diffusion, (2) electromagnetism, (3) 
thermal diffusion, and (4) centrifugation. 

U-235 by Gaseous Diffusion.—It had been demonstrated before 
the end of 1941 that the isotopes of uranium could be separated by 

assing gaseous uranium hexafluoride through a series of porous 
barrier: such as acid-etched silver-zinc alloy. Plans for the first 
large-scale plant were begun by Kellex Corp., Jersey City, N. J., sub- 
sidiary of the M. W. Kellogg Co., early in 1942 with the objective of 
an enrichment 10 times greater than in natural uranium; several 
thousand process stages were to be required. Construction of various 
major units was commenced between June and September 1943 at the 
Clinton Engineer Works, Oak Ridge, Tenn., and the gaseous diffusion 
plant was in successful operation by the Carbide & Carbon Chemical 
Corp., subsidiary of Union Carbide & Carbon Corp., before the sum- 
mer of 1945. The plant cost $545,000,000. 

U-235 by Electromagnetic Separation.—Construction of the first 
large-scale plant for electromagnetic separation of uranium isotopes 
was begun at the Clinton Engineer Works, Oak Ridge, Tenn., in March 
1943, and initial units were completed by the fall of the year. Total 
cost of construction was $350,000,000. The Tennessee Eastman 
Corp., subsidiary of Eastman Kodak Co., assumed responsibility of 
operation. In the winter of 1944-45 the electromagnetic plant 
achieved large-scale production of U-235 of sufficient purity for use in 
atomic bombs and was thus the earliest source of appreciable quanti- 
ties of the prized uranium isotope. 

U-235 by Thermal Diffusion.—A pilot plant for the separation of 
isotopes by thermal diffusion in a liquid compound of uranium had 
been built by the spring of 1943 at the Naval Research Laboratory, 
Washington, D. C., and another a little later at the Philadelphia 
Navy Yard, Philadelphia, Pa. The success of those units led in the 
late summer of 1944 to erection of a large-scale plant, costin 
$10,500,000, at Oak ms in order to provide enriched feed materi 
for increasing considerably the production rate of the electromagnetic 
plant. That purpose was achieved; but a number of disappointments 
were encountered, and the future of the thermal-diffusion plant was 
stated officially in 1945 to be uncertain. 

U-235 by Centrifugation.—Standard Oil Development Co., Bayway, 
N. J., successfully operated a pilot plant for centrifugal enrichment of 
uranium isotopes and obtained approximately the same degree of 
separation as predicted by theory. The pilot plant was later shut 
down, and no large-scale plant was authorized. 

Uranium-233.—It is known that U-233, obtained by transmutation 
of thorium, undergoes fission with slow neutrons and is thus a potential 
nuclear fuel. 

PLUTONIUM 


Besides U-235, plutonium (Pu-239) also is fissionable and thus 
releases atomic energy. It too is derived from natural uranium 
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metal; but, unlike U-235, plutonium is a different element and can 
therefore be extracted by chemical means rather than by the laborious 
physical processes just outlined for separating the isotope. Only 
minute quantities of plutonium are contained in natural uranium, 
but pure uranium metal embedded in a large graphite pile can be 
transmuted into plutonium. In such a pile the neutrons spontaneously 
emitted by the 0.7 percent of U-235 present in the uranium metal are 
slowed down in speed by the graphite moderator to a specific velocity 
that permits them to penetrate the nuclei of uranium atoms with two 
beneficial results: (1) Those neutrons that penetrate atoms of U-235 
cause fission with release of energy and with emanation of additional 
neutrons that keep the pile operating automatically through a chain 
reaction; (2) those neutrons that penetrate atoms of common U-238 
convert the nonfissionable uranium to fissionable plutonium. 

Plutonium was discovered toward the close of 1940 and by the end 
of 1942 something over 500 micrograms in the form of pure salts had 
been produced in cyclotrons at the University of California, Berkeley, 
Calif., and Washington University, St. Louis, Mo. "The first self. 
sustaining chain-reacting pile began operation in the Metallurgical 
Laboratory, University of Chicago, Chicago, Ill., December 2, 1942, 
and reached a power level of 0.2 ter ecember 12. The follow- 
ing month a decision was made to build a plutonium production plant 
of large capacity. It was clear that a rate of output somewhere 
between 1 kilogram (2.2 pounds) of plutonium a month and 1 kilo- 
gram a day would be required, and that the latter rate would neces- 
sitate a plant of 500,000 to 1,500,000 kilowatts. E. I. du Pont de 
Nemours & Co., Inc., designed and constructed at the Clinton ner 
neer Works, Oak Rid e, Tenn., & $12,000,000 semiworks operated by 
the University of Chicago Metallurgical Laboratory. The plant 
began operation November 4, 1943; by the end of January 1944 metal 
from the pile was going to the separation plant &t the rate of one-third 
ton per day, and 190 milligrams of plutonium had been produced. 
The output of plutonium the following month was several grams. 
Although planned at 1,000 kilowatts, & power level of 1,800 kilowatts 
was attained in May 1944. The pile was air-cooled and thus dif- 
fered from subsequent piles that were water-cooled, so only the 
chemical separation unit could be considered a pilot plant. Con- 
struction of the first large-scale plutonium-production plant was 
begun at the Hanford Engineer Works, Pasco, Wash., June 7, 1943. 
Of three Hanford piles the first was put into operation September 
26, 1944, and the second and third in the fall of 1944 and early months 
of 1945. The plant, costing $350,000,000, was designed by the Du 
Pont company and was operated by it until September 1, 1946, when 
the General Electric Co. assumed operation. An experimental pue 
was built at the Manhattan District $60,000,000 laboratory &t Los 
Alamos, N. Mex., some time after the spring of 1943. 


RESERVES 


The Smyth report states: “Early rough estimates, which are prob- 
ably optimistic, were that the nuclear energy available in known 
deposits of uranium was adequate to supply the total power needs of 
this country for 200 years (assuming utilization of U-238 as well as 
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U-235)." It pointed out later, however, with reference to uranium 
in unspecified form, that “the total available supply is seriously 
limited." 

Igneous rocks average 0.008 ae uranium and 0.002 percent 
thorium, according to one study, and the earth’s crust averages 
0.0004 percent uranium and 0.0011 percent thorium, according to 
another? It would thus appear that uranium and thorium are more 
plentiful than gold, silver, bismuth, mercury, and boron and nearly 
as abundant as lead, zinc, and tin. Such comparisons, however, have 
little meaning from the point of view of availability. The more 
important consideration is what quantity of a given metal has been 
concentrated by geological processes into accessible bodies so as to 
form ore deposits. As regards uranium and thorium, the minimum 
concentration of any interest at present is 0.05 percent, judging from 
Atomic Energy Commission license regulations. 

Plutonium (element 94, nuclear fuel derived by transmutation of 
uranium) occurs in pitchblende to the extent of only 1 part in 10" 
and in carnotite at about the same concentration. Thus it is not 
likely that transuranium elements exist in practical quantities on the 
surface of the earth.” 


GOVERNMENT REGULATIONS 


As early as 1939 scientists began voluntarily to withhold from 
publication papers concerning nuclear fission. The policy was sys- 
temized in the spring of 1940 by the establishment in the National 
Research Council of a Reference Committee, to which the editors of 
scientific journals sent papers on the subject in cases where the 
advisability of publication was in doubt. All personnel of the Man- 
hattan District were required to regard information about their work 
n secret, in accordance with provisions of the Wartime Espionage 

ct. 

Government control of uranium was initiated through War Pro- 
duction Board Conservation Order M-285, effective January 26, 1943, 
which restricted the use of uranium in ceramics and photography. 
The order was amended March 1, 1945, to place uranium under 
allocation (beginning retroactively September 1, 1944) and to require 
reporting of stocks of uranium in any form, including ore and tailings. 
No corresponding order for thorium was promulgated during the war. 

Subject to existing rights, all public lands of the United States con- 
taining deposits of radioactive minerals were withdrawn from disposal 
and reserved for the use of the United States, according to President 
Truman's Executive Order 9613 of September 13, 1945. That order 
was revoked March 4, 1946, and superseded by Executive Order 9701, 
which reserved fissionable materials (instead of radioactive minerals) 
to the Federal Government. 

Although President Truman had recommended legislation on atomic 
energy August 6 and—in a more comprehensive message—October 3, 
1945, it was not until August 1, 1946, that the first congressional act 


$ Clarke, Frank Wigglesworth, and Washington, Henry Stephens, The Composition of the Earth's 
Crust: Geol. Survey Prof. Paper 127, 1924, pp. 20-24. 
? Goldschmidt, V. M., The Principles of Distribution of Chemica] Elements in Minerals and Rocks: 
E Cam Ce April 1937, P. 656. 
emical and Engineering News, usses Transuran $ 
Vol. 24, No. 28, Dec. 10, 1946, pp. 3160731 5 Disc ium Elements in Howe Lecture: 
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on the subject—the Atomic Energy Act of 1946 (Public Law 585, 
79th Congress)—was approved. The act provided for the establish- 
ment of an Atomic Energy Commission with very broad powers of 
control over both the military and industrial production and utiliza- 


on of atomic energy. An abstract, largely paraphrased, of the act 
ollows: 


Section 1. Declaration of Policy.—It is hereby declared to be the policy of the 
people of the United States that, subject at all times to the paramount objective 
of assuring the common defense and security, the development and utilization of 
atomic energy shall, so far as practicable, be directed toward improving the public 
welfare, increasing the standard of living, strengthening free competition in private 
enterprise, and promoting world peace. 

Section 2. Organization.—An Atomic Energy Commission of five members, 
including a Chairman, shall be appointed by the President with the consent of the 
Senate. The term of office shall be five years, except that the first term will 
expire August 1, 1948, and the second one will be from one to five years so as to 
stagger future appointments. There are established within the Commission a 
General Manager and separate Divisions of Research, Production, Engineering, 
and Military Application. The annual salary of the Chairman is to be $17,500, 
other members and the General Manager $15,000, and division Directors $14,000. 
The Commission shall be advised by a General Advisory Committee of nine mem- 
bers, appointed by the President, and by a Military Liaison Committee detailed 
by the Secretaries of War and Navy in such number as they may determine. 

Section 3. Research.— The Commission is authorized to conduct research in its 
own facilities and to contract with public or private institutions or persons for 
research on the theoretical and practical aspects of nuclear processes, atomic 
energy, protection of health, and the utilization of fissionable and radioactive 
materials for medical, biological, health, military, and industrial purposes. 

Section 4. Production of Fissionable Material.— The Commission shall be the 
exclusive owner of all facilities for the production of fissionable material other than 
research and development facilities whose potential production rate is insufficient 
to produce an atomic weapon. The Commission is authorized to produce fission- 
&ble materials in quantities determined by the President, and it may let contracts 
for operation of its facilities. No person may manufacture, transfer, or acquire 
facilities for the production of fissionable material except by license from the 
Commission. 

Section 5 (a). Control of Fissionable Materials.— As used in this Act, the term 
“fissionable material" means plutonium, uranium enriched in the isotope 235, any 
other material which the Commission determines to be capable of releasing sub- 
stantial quantities of energy through nuclear chain reaction of the material, or any 
material artificially enriched by any of the foregoing; but does not include source 
material. It shall be unlawful for any person after September 30, 1946, to possess 
or transfer any fissionable material, except, as authorized by the Commission. 
The Commission shall be the exclusive owner of all fissionable material within the 
jurisdiction of the United States, but it is directed to distribute sufficient fission- 
able material owned by it to permit widespread independent research and develop- 
ment, to the maximum extent practicable. No applicant shall be distributed a 
quantity of fissionable material sufficient to construct & military weapon. 

- Section 5 (b) (1-5). Control of Source Materials.—As used in this Act, the 
term “source material" means uranium, thorium, or any other material which is 
determined by the Commission, with the approval of the President, to be pecu- 
liarly essential to the production of fissionable materials; but includes ores only 
if they contain one or more of the foregoing materials in such concentration as the 
Commission may by regulation determine from time to time. Unless authorized 
by a license issued by the Commission, no person may deliver or receive any source 
material after removal from its place of deposit in nature, except that licenses 
shall not be required for quantities of source materials which, in the opinion of 
the Commission, are unimportant. The Commission is directed to acquire sup- 
plies of source materials and interest in property containing deposits of source 
materials to the extent it deems necessary to effectuate the provisions of this Act. 

Section 5 (b) (6). Exploration for Source Materials.— The Commission is 
authorized to conduct and enter into contracts for the conduct of exploratory 
operations, investigations, and inspections to determine the location, extent, mode 
of occurrence, use, or conditions of deposits or supplies of source materials, making 
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just compensation for any damage or injury occasioned thereby. Such explora- 
tory operations may be conducted only with the consent of the owner, but such 
investigations and inspections may be conducted with or without such consent. 

Section 5 (b) (7). Source Materials on Public Lands.—All uranium, thorium, 
and other materials peculiarly essential to the production of fissionable material, 
contained, in whatever concentration, in deposits in the public lands are hereby 
reserved for the use of the United States subject to valid claims existing on August 
1, 1946. No individual who had any part in the development of the atomic 
bomb project may benefit by a location made upon the public domain after August 
1, 1946, that was a result of acquisition of confidential official information regard- 
ing the existence of source materials in the lands upon which such location is made. 
Any patented lands on the public domain may be worked, but when such use results 
in the extraction of any source material in quantities which may not be transferred 
without & license, such material shall be the property of the Commission and the 
Commission may require delivery of such material to it by any possessor thereof 
after such material has been separated from the ores in which it was contained. 
If the Commission requires the delivery of such material to it, it shall pay to the 
person mining or extracting the same, or to such other person as the Commission 
determines to be entitled thereto, such sums, including profits, as the Commission 
deems fair and reasonable for the discovery, mining, development, production, 
extraction, and other services performed, but such payment shall not include any 
amount on account of the value of such material before removal from its place of 
deposit in nature. 

Section 5 (c). Control of Byproduct Materials.— As used in this Act, the term 
“byproduct material" means any radioactive material (except fissionable mate- 
rial) yielded in or made radioactive by exposure to radiation incident to the proc- 
esses of producing or utilizing fissionable material. The Commission is authorized 
to distribute byproduct materials and shall give preference to applicants proposing 
to use such materials in the conduct of research and development activity or 
medical therapy. The Commission shall recall any materials used in à manner 
other than as disclosed in the application therefor. 

Section 5 (d). General Provisions for Control of Materials.—The Commission 
shall not distribute fissionable material to any foreign government or to any per- 
son for a use which is not within the jurisdiction of the United States. 

Section 6. Military Applications.—The Commission is authorized to develop 
and produce atomic weapons but ony to an extent directed by the President. 
The President from time to time may direct the Commission (1) to deliver fission- 
able materials or weapons to the armed forces and (2) to authorize the armed 
forces to manufacture equipment utilizing fissionable material as a weapon. 

Section 7. Utilization of Atomic Energy.—It shall be unlawful, except as pro- 
vided in sections 5 (a) and 6, for any person to manufacture, use, or export any 
equipment utilizing fissionable material or atomic energy except under a license 
from the Commission. Nothing in this section shall be deemed to require a 
license for the conduct of ah or development activities relating to the manu- 
facture of such equipment or the utilization of fissionable material or atomic 
energy, or for the manufacture or use of equipment for medical therapy. 

Section 8. International . provision of this Act or any 
action of the Commission to the extent that it conflicts with the provisions of any 
international arrangement made after August 1, 1946, shall be deemed to be of 
no further force or effect. | 

Section 9. Property of the Commission.— The President shall direct the transfer 
to the Commission of &ll interests owned by the United States in fissionable 
material, atomic weapons, facilities and materials for producing and utilizing 
fissionable material and atomic energy, technical information, patents, inventions, 
and discoveries related thereto. 

Section 10. Control of Information.—It shall be the policy of the Commission 
to control the dissemination of restricted data in such & manner as to assure the 
common defense and security. Until Congress declares that effective international 
safeguards against the use of atomic energy for destructive purposes have been 
established, there shall be no exchange of information with other nations with 
respect to the use of atomic energy for industrial purposes. The dissemination 
of scientific and technical information relating to atomic energy should be per- 
mitted and encouraged so as to provide that free interchange of ideas and critic- 
isms which is essential to scientific progress. Whoever discloses, or attempts to 
acquire with intent of disclosure, any restricted data concerning the production 
or utilization of fissionable material, atomic weapons or atomic power, or whoever 
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conceals, alters, or destroys such restricted data, with intent to injure the United 
States or to secure an advantage to a foreign nation, upon conviction thereof, 
shall be punished by death or by imprisonment for life; or by a fine of not more 
than $20,000 or imprisonment for not more than twenty years, or both. 

Section 11. Patents and Inventions.— Any person who makes an invention or 
discovery useful in producing or utilizing fissionable material or atomic weapons 
shall file with the Commission a complete description thereof. No patent shall 
be granted on the production of fissionable materials or atomic weapons. Patents 
may be granted on the utilization of atomic energy, but the Commission may 
requisition or condemn such patents, making just compensation therefor. 

Sections 12-21.— The last ten sections are titled General Authority, Compensa- 
tion for Property Acquired, Judicial Review and Administrative Procedure, Joint 
Committee on Atomic Energy, Enforcement, Reports, Definitions, Appropria- 
tions, Separability of Provisions, and Short Title. Section 17 on Reports directs 
the Commission to submit to Congress in January and July of each year a report 
concerning its activities. 


After passage of the act, section 15 was implemented by organiza- 
tion of a Congressional Joint Committee on Atomic Energy, which 
elected Senator Brien McMahon chairman for the remainder of the 
Seventy-ninth Congress, second session. 

Members of the Atomic Energy Commission were BE by 
President Truman October 28, 1946, and held their first formal meet- 
ing November 13 at Oak Ridge, Tenn. Other presidential appointees 
were the General Advisory Committee, December 12, and the General 
Manager, December 30. The Military Liaison Committee was named 
by the Secretaries of War and Navy November 4. Properties, func- 
tions, and—in large part—personnel of the Manhattan District were 
transferred to the Atomic Energy Commission in accordance with 
Executive Order 9816, effective January 1, 1947. At that time the 
organization of the Commission was as follows: 


Members: 

David E. Lilienthal, Chairman 

Robert F. Bacher 

Sumner T. Pike 

Lewis L. Strauss 

William W. Waymack 
General Advisory Committee: 

J. Robert Oppenheimer, Chairman 

James B. Conant 

Lee A. DuBridge 

Enrico Fermi 

Isidor I. Rabi 

Hartley Rowe 

Glenn T. Seaborg 

Cyril S. Smith 

Hood Worthington 
General Manager: Carroll L. Wilson 
Director, Division of Research: James B. Fisk 
Director, Division of Production: Walter J. Williams 
Director of Organization and Personnel: G. Lyle Belsley 
General Counsel: Herbert S. Marks 
Military Liaison Committee: 

Lt. Gen. Lewis H. Brereton, Chairman 

Maj. Gen. Lunsford E. Oliver 

Col. John H. Hinds 

Rear Adm. Thorvald A. Solberg 

Rear Adm. Ralph A. Ofstie 

Rear Adm. William S. Parsons 


The Senate Committee on Atomic Energy began hearings January 
27, 1947, on the appointments of the members and Gener Manager 
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of the Commission. After considerable testimony, particularly with 
respect to the proposed chairman, the appointees were confirmed by 
the Senate April 9, 1947. 

Conservation Order M-285, previously mentioned, was administered 
by the Civilian Production Administration during most of 1946 
and by the Office of Temporary Controls, its successor, from December 
12,1946, to March 31, 1947, when the order lapsed and was superseded 
by Atomic Energy Commission Control of Source Material Part 40 
(Code of Federal Regulations Title 11). 

The new regulation provided that on and after April 1, 1947, no 
person, unless 1 by the Atomic Energy Commission, may 
transfer, deliver, receive possession of or title to, or export any source 
material, after removal from its place of deposit in nature, containing 
as much as 0.05 percent uranium or thorium in any proportion. 
The restrictions were stated not to apply to transfers or deliveries in 
any one month of source material containing less than 10 pounds of 
uranium or thorium. Nor do they apply to incandescent mantles, 
ceramic products, refractories, glass products, and vacuum tubes; to 
photographic film, negatives, and prints; or to rare-earth metal, 
compounds, mixtures, and products containing not more than 0.25 
percent Th or U. All stocks of raw source material that have been 
removed from their place of deposit in nature and contain 10 pounds 
or more U or Th and all stocks of refined source material that contain 
1 pound or more U or Th must be reported to the United States 
Atomic Energy Commission, P. O. Box 42, Station F, New York 16, 
N. Y., where applications for licenses are handled. 

International Control The United Nations organization came into 
official existence October 24, 1945. A proposal to set up within that 
organization & commission to prepare recommendations on atomic 
energy was made by President Truman, Prime Minister Attlee of the 
United Kingdom, and Prime Minister King of Canada in the Three- 
Nation Agreed Declaration signed in Washington November 15, 1945. 
A comprehensive inquiry into the nature and possibilities of effective 
safeguards was initiated by Secretary of State Byrnes, who in Jan- 
uary 1946 appointed a committee consisting of Under Secretary of 
State Dean Acheson, chairman, John J. McCloy, Vannevar Bush, 
James B. Conant, and Maj. Gen. Leslie R. Groves. That committee 
January 23 appointed a Board of Consultants, who published March 
28 the Acheson-Lilienthal report,! not as a statement of policy but 
as a basis for discussing effective safeguards. 

The United Nations Atomic Energy Commission was established 
January 24, 1946. Bernard M. Baruch was appointed United States 
Representative on that Commission by President Truman March 18, 
with Senate approval April 5. Baruch selected as associates John 
M. Hancock, Ferdinand Eberstadt, Fred Searls, Jr., Herbert B. 
Swope, Richard C. Tolman, Thomas F. Farrell, and John Parks 
Davis. The first meeting of the international commission was in 
New York City June 14, 1946. Official declarations and proposals 


" Lilienthal, David E. (Chairman), Barnard, Chester I., Oppenheimer, J. Robert, Thomas, Charles 
Allen, and Winne, Harry A., A Report on the International Control of Atomic Energy: U. 8. Department 
of State Pub. 2498, 1946, 61 pp. 
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relating to the international control of atomic energy were pub- 
lished.“ Baruch and his principal associates resigned January 7, 
1947, because they considered that their phase in the work of guaran- 
teeing the peaceful use of atomic energy had been completed. United 
States representation on the international commission was then added 
to the duties of Warren R. Austin, United States member of the 
United Nations Security Council. 


CONSUMPTION AND USES 


Most of the uranium produced currently in the world is apparently 
being used in the development and production of atomic weapons 
and, in lesser degree, of industrial power. Radioactive elements use- 
ful in medicine, science, and industry are byproducts. There are 
minor chemical and ceramic uses of uranium ud thorium compounds. 


WEAPONS 


The first atomic bomb was detonated July 16, 1945, on the Alamo- 
gordo pene ground, Los Alamos, N. Mex. The second and third 
were exploded August 6 and 9 (August 5 and 8, United States time), 
1945, over the Japanese cities of Hiroshima and Nagasaki, respective- 
ly.“ The fourth and fifth atomic bombs were used July 1 and 25 
(June 30 and July 24, United States time), 1946, to test their effect on 
naval ships and auxiliary vessels at Bikini atoll, Marshall Islands." 
A British report has been quoted! as stating that the minimum 
quantity of plutonium to. be explosive is 22 to 66 pounds (10 to 30 
kilograms). 

Production operations by the Manhattan District and research and 
development work on improved atomic weapons were continued dur- 
ing 1946, according to the Atomic Energy Commission first semi- 
annual report. Research was begun on the development of atomic 
engines for large naval ships, and there was official speculation about 
atomic torpedoes. The NEPA (Nuclear Energy for Propulsion of 
Aircraft) project was begun in July 1946 to investigate the possibility 
of applying nucleonics to airplanes; ' the work is a joint effort of the 
Army ir Forces National Advisory Committee on Aeronautics, the 
Fairchild Engine & Airplane Corp. (prime contractor), and other 
private companies. 

un U. S. Department of State, The International Control of Atomic Energy—Growth of a Policy: Pub, 
E peer M., Toward Effective International Atomic Energy Control: U. 8. and United Na- 
tions Rept. 6, U. 8. Department of State Pub. 2713, 1947, 13 pp. 

United Nations Atomic Energy Commission to the Security Council, First Rept., Dec. 31, 1946: U. 8. 
and United Nations Rept. 8, U. 9. Department of State Pub. 2737, 1947, 101 p 


u United States Strategic Bombing Survey, The Effects of Atomic Bombs on Hiroshima and Nagasaki: 


1946, 47 pp., 2 maps. 
Manhattan Engineer District, The Atomic Bombings of Hiroshima and Nagasakl:, 1946, 2 vol., 43 pp., 


101 figs. 
Bee Henry L., The Decision To Use the Atomic Bomb: Harper’s Monthly, vol. 194, No. 1161, Febru- 


1947, pp. 97-107. 
7 Lippert, T. W., Fission at Bikini- Bomb by Manhattan: Iron Age, vol. 158, No. 3, July 18, 1946, pp. 


80-55, 73-74. 
Taylor, Robert L., Footnotes to the Bikini Bombs: Chem. Industries, vol. 59, No. 3, September 1946, pp. 
6-4 


476-478. 
15 Science News Letter, Two New Secrets About Atomic Bombs: Vol. 50, No. 10, Sept. 7, 1946, p. 153. 
9 Graham, Frederick, U. 8. at Work on Project To Apply Atomic Power to Planes, Missiles: New York 


Times, Feb. 23, 1947, pp. 1, 43 


1218 MINERALS YEARBOOK, 1946 


INDUSTRIAL POWER 


Operation of a number of chain-reacting piles between 1942 and 
1946 demonstrated that the energy of the atomic nucleus had been 
effectively harnessed. During 1946 it was generally believed that 
pilot plants would be producing commercially usable nuclear power 
within a few years and that such power would find economic industrial 
application—most probably for central-station generation of elec- 
tricity—in less than 10 years. Dy the end of 1946 there were some 
predictions that commercial electric power from atomic prime movers 
was only about 5 years away. 

Compton-Jeffries Statement.—Some of the factors involved in 
converting &tomic energy to usable power were outlined by two 
scientists, formerly affiliated with the Manhattan District, in a state- 
ment " transmitted to the United Nations Atomic Energy Commis- 
sion on July 10, 1946. It was pointed out that, while there may be 
other possibilities, the most obvious method of producing power from 
atomic fission is to heat a cooling agent in the 5 pile and 
pee the heated coolant through a heat exchanger that makes steam 
or driving a turbine. By using uranium containing more than the 
usual fraction of U-235, chain-reacting units of smaller size may be 
built, but there is & lower limit to size and weight imposed by the 
massive shield necessary to prevent emanation of dangerous radia- 
tions. For ordinary uses the weight of this shield would need to be 
of the order of tons. The use of atomic energy for driving automobiles 
or aircraft of customary size is therefore not in sight, the two scientists 
believed. Prominent among the advantages of atomic power are the 
wide flexibility and easy control of the rate at which power is de- 
veloped, the insignificant weights of uranium compared with con- 
ventional fuels for equal quantities of heat energy (particularly 
important in areas of high transportation costs), and the production 
of radioactive products of sufficient value to carry a fair share of the 
operating cost. Unfavorable factors include the necessity, at the 
present stage of technological development, of an involved and 
expensive chemical treatment to decontaminate periodically the 
uranium fuel and of the maintenance of special technical crews 
familiar with radiological hazards. 

Monsanto Study.—Under the direction of Charles A. Thomas, a 
technical staff of Monsanto Chemical Co., operator of the Clinton 
Laboratories, Oak Ridge, Tenn., prepared for transmittal to the 
United Nations Atomic Energy Commission on September 5, 1946, a 
brief report ! on the possible costs of nuclear power. Although no 
such plant had ever been built or even designed, it was felt probably 
that a stationary nuclear power plant of 75,000 kilowatts could be built 
in eastern United States for approximately $25,000,000 and would 
deliver power at about 8 mills per kilowatt-hour. Under similar 
conditions & coal-power plant would cost $10,000,000 to build and 
6% mills per kilowatt-hour to operate, provided its fuel was bituminous 
coal (13,500 B. t. u.) at $7 per ton delivered. Equality of operating 

1? Compton, Arthur H., and Jeffries, Zay, Future of Atomic Energy: The International Control of 


Atomic Energy— Scientific Information Transmitted to the United Nations Atomic Ene Commission 
9185 14 Oct. 14, 1946: U. S. and United Nations Rept. 5, U. S. Department of State Pub. 2661, 1946, pp. 


15 Tolman, Richard C., Nuclear Power. Work cited in footnote 17, pp. 125-127. 
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costs between nuclear and coal plants would be reached if the coal 
cost $10 per ton. In each instance, it was assumed that the plant 
would operate at 100 percent of capacity and that the interest charges 
on the investment would be 3 percent. The commercial pile con- 
sidered would differ from the Hanford piles in that the operating 
temperature would be high enough to supply power and all plutonium 
formed would be recovered for later consumption in a pile. It seems 
reasonable to expect, the report pointed out, that development of 
nuclear power will result in standardization of design and material 
reduction in investment and operating costs. The placing of small 
nuclear power plants at strategic points on established utility-company 
systems would greatly reduce power-transmission costs, make feasible 
greater decentralization of industry, and insure partial operation of a 
system if its superpower stations were inoperative. The combination 
of a nuclear power plant with the modern gas turbine makes un- 
necessary & supply of water for steam or cooling. 

California Scientists’ Study.— The Carnegie Endowment Committee 
on Átomic Energy, in cooperation with J. B. Condliffe of the University 
of California and with other members of the Northern California 
Association of Scientists, called together a group to analyze such infor- 
mation regarding nuclear power potentialities as was then publicly 
available.” The group, without benefit of confidential information, 
estimated costs and income of nuclear power stations under specified 
conditions, as shown in the accompanying table. It was concluded 
that a large primary pile probably could sell plutonium at a price 
equivalent thermally to coal and still produce power at & cost of 3 to 
4 mills per kilowatt-hour and that stations consuming plutonium priced 
at $20 per gram could generate power costing 5 to 15 percent less than 
that from competitive plants using coal at $6 per short ton. Primary 

ile units must be relatively large in order to be efficient, particularly 
in consideration of the facilities for chemical processing and disposal 
of wastes. In this study a yield of only 550 pounds of plutonium from 
an original 10,000 pounds of uranium was assumed. An approxi- 
mately equal weight of fission products would be formed, so that the 
over-all efficiency of uranium transmutation assumed is only about 
11 percent, the remaining 89 percent going out with the wastes. 
The process need not be so inefficient; but even if it were, only 100 
tons of pure uranium per year would be required to supply the electric 
power that is now used in the United States. 

Westinghouse Interim Study.— Two engineers of Westinghouse 
Electric Corp., East Pittsburgh, Pa., concluded in the fall of 1946 that 
nuclear energy is likely to become commercial, that the cost will not 
be excessive but neither is it likely to revolutionize power costs, and 
that numerous large technical difficulties must be resolved—probably 
by years of development—before a commercial nuclear energy plant 
càn be established.? The engineers estimated that & 100,000-kilowatt 
nuclear power plant would cost $12,000,000 to $18,000,000 compared 
with a coal-fueled plant costing $9,000,000. Their calculations indi- 
cate that such a nuclear plant could generate power, assuming & load 
Ii Sce also Sawyer, R. Tom, Possible Methods of Converting Atomic Energy into Mechanical Power: 
Applied Atomic Power, Prentice-Hall, Inc., New York, 1946, pp. Hs ation Vol. 53, No. 10, October 


Chemical Engineering, Atomic Energy—Its Future in Power 


, pP. 125-134. l 
di Kener. C. F., and Hutcheson, J. A., Willan Atomic Power Plant Pay?: Power Plant Eng., vol. 50, 


No. 10, October 1946, pp. 118, 120, 122, 124, 
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Costs and income of nuclear power stations (estimated) compared with coal-fueled 
power stations, in thousands of dollars ! 


[Northorn California Association of Scientists] 


20,000-kw. plant 
Item 
Plutonium | Coal | Plutonium] Coal 
CAPITAL COSTS 

Land and improvements. ......................... $60 
Buildings (except piles) .................---.----- 1, 000 
Pile units and accessor less. ꝑ⁊ 2, 000[ 2008 |........] 1,100 ]........ 
Fuel handling and storage.........................| 200 100] 2,000 4 
Boller plant. esst cess EE Ee 1, 000 
Other equipment ʒʒ—-ꝛpwꝓ/ͤp‚«õ 1, 230 

Total capital oosts...............------------ 3, 280 

OPERATING COSTS (ANNUAL) 

1a) EE $360 
Wages and salaries (at $4,000) ...................... 100 
Maintenance and supplies. 30 
Fixed charges (15 percent 490 

Total operating costs J 980 

INCOME (ANNUAL) E 

Sale of power cl Lll eel lll. $965 
Sale of plutonium (250 kg.)........................] 5, O04 4 4 
Sale of tracers (at $500 per gi. ))) 25000 650 

Total income.........................-.-.... 965 
Income above costs (annual)...................... $55 3) 


1 Assumptions: Plant factor of 50 (4,380 kw.-hr. per year per kilowatt instolled capacity). Utilization 
factor of 90 (peak load is 90 percent of rated capacity). Costs for coa] plants representative of plants in 1946 
designed In the United States. Data for atomic pile units are preliminary estimates. Fuel prices based on 
coal at $6 per short ton, uranium at $10 per pound, and plutonium at $20 per gram. 

2 Power at 500,000-k w., 100,000-kw., and 20,000-kw. plants valued at 4, 734, and 11 mills, respectively. 

* Apparent deficit probably a result of using conservative figure for sale of power. 


Competitive costs of plutonium and coal 


[Northern California Association of Scientists) 


oc on in Permissible || Assumed cost of nuclear 


= competitive! power station 
Stations of. cost of plu- 
tonlum (per ||——— 


100,000 kw. | 20,000 kw. | gram) 100,000 kw. | 20,000 kw. 


$8 
14 
19 
20 
2 
25 
2 
31 
34 


1 ee Se Nuclear power stations of 100,000 kw. and 20,000 kw., costing $2,000,000 and $1,100,000 
8 Assumption: Coal costing $5 per short ton. 
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factor of 50 percent, at 4.4 to 6.4 mills per kilowatt-hour if uranium 
metal cost $5 a pound (equivalent to coal at $2 to $6 per short ton) 
or at 5.1 to 7.1 mills if uranium cost $20 a pound (equivalent to coal 
at $4 to $7 a ton). 

Manhattan District Release.—Prime contracts for the development 
of industrial atomic power have been awarded by the Manhattan 
District to Monsanto Chemical Co., St. Louis, Mo., and to General 
Electric Co., Schenectady, N. Y., according to a War Department re- 
lease of November 22, 1946. The Monsanto firm was working on a 
power pile based on designs by Farrington Daniels, professor of chem- 
istry at the University of Wisconsin and chairman of the board of 
trustees of the Argonne National Laboratory, Chicago. A pilot plant 
will be built at Oak Ridge, Tenn., but difficulties of procurement of 
equipment may delay completion until 1948. 


RADIOISOTOPES 


Isotopes, as previous) pointed out, are varieties of the same element 
that differ slightly in weight but have identical chemical properties. 
Many are radioactive and are thus called radioisotopes. Certain of 
these offer promise in the treatment of cancer and other diseases and 
in the promotion of special chemical reactions. The greatest demand 
quantitatively for radioisotopes is as ‘‘tracers’’; materials in the bodies 
of animals and plants or in industrial batches can be “tagged” with- 
small quantities of an isotope, the radioactivity of which makes pos- 
sible accurate measurement of circulation and of distribution of com- 
ponents in biological processes and chemical reactions. Radioisotopes 
may be derived (1) by irradiation of elements or compounds placed in 
& chain-reactin pue or in & cyclotron, (2) by fission of uranium-235 
in a pile, and Gi y physical separation from the commoner substance 
in which they are dispersed. 

The availability of radioisotopes in mid-1946 was described by the 
Manhattan District,? which stated that most of the radioisotopes in 
greatest demand must be produced by irradiation of materials foreign 
to the pile. Existing pile facilities do not permit production of a 
sufficient quantity and quality of many radioisotopes to meet 
anticipated national demands. To accomplish this, it would very 
likely be necessary to build piles especially designed for the purpose. 
The cyclotron yields a greater variety of isotopes than does a pile but 
is extremely limited as regards quantity of output. l 

Although large numbers of radioisotopes are formed in abundance 
by the fission of uranium in piles, their availability is restricted by 
difficulties encountered in isolating them. It has not yet been found 
possible to remove individual fission products from waste solutions of 
the plutonium extraction process. Most of the few fission products 
being made available are not salvaged byproducts of the plutonium 
process but are items requiring special production from unprocessed 
uradiated uranium. 

* Manhattan Project Headquarters, Availability of Radioactive Isotopes: Science, vol. 103, No. 2685 
June 14, 1946, pp. 697-705. 
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Radiocarbon.— Irradiation of calcium nitrate in a uranium pile 
roduces by transmutation carbon-14, a radioisotope with a half- 
ife* of about 5,100 years and priced by the Manhattan District at 
$367 a millicurie ^ in the latter part of 1946 and $50 a millicurie after 
February 1947. As carbon is the fundamental “building block” of 
living animal and plant matter and of industrial organic materials 
such as petroleum products, coal chemicals, and 5 the impor- 
tance of a radioactive carbon tracer is evident. The first radioactive 
material made available by the Manhattan District for civilian 
research was carbon-14. At a ceremony at Oak Ridge, Tenn., 
August 2, 1946, about 1 milligram of the precious isotope was delivered 
by E. P. Wigner, research director of the Clinton Laboratories, to 
E. V. Cowdry of Barnard Free Skin and Cancer Hospital, St. Louis, 
Mo. It was in the form of barium carbonate and was subsequently 
built into a cancer-producing agent (20-methylcholanthrene) by the 
Kettering Foundation for the Study of Chlorophyll and Photosynthesis, 
Antioch College, Yellow Springs, Ohio. There is a potential demand 
in the United States for several thousand grams of carbon-14 annually 
if the price is low, according to the Northern California scientists 
study,” which estimated that a 100,000-kilowatt nuclear power 
station could KE 100 to 1,000 grams of the isotope annually and 
sell it profitably at a price of 50 cents a milligram. 

Radioiodine and Radiophosphorus.—Only two artificially radio- 
active elements—iodine and EE have proved conclusively 
to have therapeutic value.“  Iodine-131, a fission product of uranium, 
is & cure of hyperthyroidism (overactivity of the thyroid gland). 
It has a half-life of 8 19 75 and was priced at $1.69 a millicurie by the 
Manhattan District. Estimated annual requirements in the United 
States are 337 curies for hyperthyroidism and 40 curies for attempts 
at controlling thyroid cancer. Phosphorus-32, produced by pile 
irradiation of sulfur, is the best of known therapeutic agents for 
ae (overactive formation of red blood corpuscles). It 

as a half-life of 14 days and was priced by the Manhattan District 
at $1.09 a millicurie in the form of pure dibasic sodium phosphate 
and 5 cents a millicurie unseparated from its sulfur carrier. Esti- 
mated annual requirements are 151 curies for polycythemia and 180 
curies for attempts at remitting luekemia (malignant overactive 
formation of white blood corpuscles). An advantage of radio- 
phosphorus over X-rays is freedom from radiation sickness. 

Other Radioisotopes.— About 80 other radioisotopes were announced 
as available from the Manhattan District, Oak Ridge, Tenn.; they 
were priced in a list dated June 28, 1946. 


NONENERGY USES 


Uranium.—Consumption of uranium in nonenergy applications was 
further restricted and in 1946 totaled only 2 tons. The largest con- 
sumer 1n this class was the chemical industry, which utilizes uranium 


2 Time required to decay to one-half its former size and radioactive intensity. Decay proceeds at an 
inverse geometric rate; that is, at the end of the first decay period one-half of the original quantity remains, 
at the end ofthe second period one- fourth, at the end of the third period one-eighth, etc 

10 A millicurie is the intensity of radioactivity equivalent to that possessed by 1 milligram of radium, that 
is, 3.7 x 10? disintegrations per second. 

33 Work cited in (ootnote 20, p. 131. 

22 Rhoads, C. P., and Solomon, A. K., Therapeutic Uses of Artificial Radioactivity. Work cited in 
footnote 17, pp. 53-61. 
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acetate and nitrate as analytical reagents in the determination of 
sodium and zinc. All the uranium allocated to the ceramic industry 
in 1946 went into glass of specific coefficients of expansion for glass- 
to-metal contacts in vacuum tubes and into amber-colored glass for 
signal lights and lenses. Small quantities of uranium were used to 
tone motion-picture film and to make negative-temperature-coefficient 
resistors, according to the Atomic Energy Commission. 


Consumption of uranium compounds for nonenergy purposes in the United States, 
- 1943-46, in pounds of contained U;0, 


[Atomic Energy Commission] 


es — | oo —— 


ete wm ee ee ee e oe ee e om om mp mm o e e ee e ege Z 0G — 2 2 ge e - 


Electrical ee EE 
Ceramic (including glass) )))) 


Thorium.—Gas mantles are treated with thorium nitrate, and some 
special refractory crucibles are made of thorium oxide. Certain 
optical glass batches have included thorium. 


STOCKS 


Industry stocks of monazite exceeded 4,000 short tons at the end 
of 1944 but were greatly reduced in 1945-46 as a result of meager 
imports. The Government completed & war-inspired stock pile of 
3,262 short tons of monazite by May 1944. No data on stocks of 
uranium are available for publication. 


PRICES 


Uranium.—Carnotite ore and concentrates containing 1.06 percent 
U, 3.23 percent V, and 3.2 milligrams Ra per ton shipped from 
domestic mines in 1940 had an average value of $78 a short ton; cor- 
responding data for recent years are not available. "The first post- 
war prices on uranium in ore—quoted in May 1947 by the Vanadium 
Corp. of America—are shown in the accompanying table. The cor- 
poration stated at the time that ore containing over 6 percent CaCO, 
may be rejected. Pure uranium metal cost $22 a pound in 1942, 
according to the Smyth report. The Northern Calitornia scientists 
valued refined uranium at $10 a pound and plutonium at $20 a gram 
in their recent cost study." Oil, Paint and Drug Reporter quoted 
black uranium oxide unchanged at $2.55 a pound and uranium yellow 
(sodium uranate) at $1.65 & pound throughout 1946. Canadian 
Chemistry and Process Industries during the same period listed black 
uranium oxide at $3.35 & pound, uranium nitrate at $2.85 a pound, 
and yellow or orange sodium uranate at $2.20 a pound. 


D Work cited in footnote 20, p. 132. 
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Prices offered for uranium oxide contained in cres and concentrates, delivered 
to Naturita, Colo., May 1947 


UO contained U30¢ contained 

(percent) ( Value 
Per pound 
0.200. 30o ll o $0. 80 
GI RA que idw RTL Sees . a .90 
0410:90- AAA 88 Cf! y 1.00 
0:.81-L.00. EES 2.01 and over 1.10 
1411.28: ardua obsess cece 


Thorium.—Monazite concentrates, minimum 8 percent ThO,, were 
quoted nominally at $60 a short ton by E&MJ Metal and Mineral 
Markets during the first 5 months of 1946. The quotation, specify- 
ing 70 percent rare-earth oxides, f. o. b. Atlantic ports, was $70 a ton 
from June to November and lowered to $65 a ton in December 1946. 
Thorium metal, 98-99 percent, pound lots, was quoted at 3 d. 
a gram by the Metal Bulletin (London) and thorium nitrate at $2 
a pound by Oil, Paint and Drug Reporter during 1946. 


FOREIGN TRADE * 


Imports.—Belgian Congo and Canada have been the principal 
sources of imported uranium, and Brazil and India have supplied most 
of the imported thorium, according to such figures for recent years as 
are available and are published in the accompanying tables. The 
uranium compounds from Belgium are believed to have been manu- 
factured entirely from Congo concentrates. 


Uranium ore, concentrates, and compounds imported for consumption in the 
United States, 1937-46 


Uranium ore and concentrates Uranium oxide and salts 


-— 1, 439, 324 1, 197, 786 
is 240, 1 388, 355 


3 387, 505 501,370 


1 1937-38: Germany; 1944: United Kingdom, 
: Para de 1 y recorded. 
eported by U. S. Department of Commerce from Belgian Congo, but presumably originated in Bel- 
glum if actually a finished compound rather than & concentrate, zi dix 
* Data not available for publication. 


2 Wee on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
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Thorium ore, concentrates, and compounds imported for consumption in the 
: United States, 1936-45 ! 


Monazite sand and other thorium ore and 
concentrates 


Thorium com- 
pounds 


Year Short tons from— ` 
Value 
Brazil | India? entries: Total Pounds ‘| Value 
countries? 
e $25, 324 4, 411 $5, 578 
ü ³ðͤ AA ME, + 1 E PEN 13,579 % ///0ꝗ0L0/ ld ne 
19433333 ] S110] 3433 18, 0ͥ ur 
J939 ⁵˙ͤT 2 8 52,016 |..........].-..---..- 
hh AAA UNDE 2,:00 |. 2.52 99,827 oclo 
III. "2E vic S 107,300 1. 5 8 
1942............................| 1,346| 3,082 |.......... De eot us 
194333322. [1,911 3, 0699 220, 490000 
1JJööĩÜ ern ³ð d . IRIS Iii: 8 
19999... ³ ³ A 1 “WW? ²ů - 19, 581 25 5 


1 Data for 1946 not available for publication. 

2 Includes following quantities originating in India but reported by U. 8. Department of Commerce 
from United Kingdom: 1936, 29 tons; 1938, 7 tons; 1943, 36 tons. 

31936: Ceylon; 1939: Netherlands East Indies. 

* 1036: France (4,410) and Germany (1); 1945: Canada. 


Exports.—Canada was the destination of the exported uranium and 
thorium ores and concentrates shown in the accompanying table. 
Of the uranium oxide and salts exported between mid-1941 and the 
end of 1945, 55 percent went to Latin America, 24 percent to Canada, 
16 percent to Sweden, and 5 percent to other countries. Of the 
thorium compounds exported in the same period, 31 percent went to 
Canada, 28 percent to Russia, 21 percent to Egypt, 10 percent to 
India, 6 percent to China, almost 3 percent to France, 1 percent to 
Argentina, and much less than 1 percent to several other countries. 

he Office of International Trade in September 1946 tightened 
export controls covering shipments moving under general in-transit 
licenses to prevent exportation of ores, concentrates, and compounds 
of uranium; metal, alloys, and compounds of thorium; metal and 
compounds of polonium ; and compounds of actinium. 


Uranium and thorium ores, concentrates, and compounds exported from the 
United States, 1941-45 ! 


Thorium 


Ore and concen- 


trates Compounds 


Year 


Value Pounds 


AA ———— |S | AS | NS | . ——— 


--———n— ep e wm le e wee e ees sls ee seess nae fF "T7 F Wwe, m a 


—— e e ees s ls ee ze ae — 


wm e gem ee eege 2 2 2 


! Data for 1945 (except compounds) and for 1946 not available for publication. 
3July to December, inclusive; carlier data not separately recorded. 
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TECHNOLOGY 


Methods of exploring for radioactive ores,” analyzing uranium 
materials, and measuring radiation? were described in 1946. Some 
of the metallurgical problems involved in the production of fissionable 
metals were discussed.“ 

The hazard of a new, highly efficient process being discovered 
which would render obsolete all existing nuclear plants is a very real 
one as long as no general theory for the behavior of atomic nuclei 
exists; once the theory has been Boveloped and worked for some years 
the chance of a complete revolution decreases substantially.“ One 
example of the effect of technologic advancement was noted in 
December 1946, when the Atomic Energy Commission was informed 
that improvement in the isotope-separation processes at Oak Ridge 
would permit considerable savings in operating costs and substantial 
reduction in the number of employees required at one plant. 


WORLD REVIEW 


Uranium-radium ore production at the onset of World War IT cen- 
tered in the Belgian Congo and Canada, but there was some output 
also in the United States, Czechoslovakia, and Portugal. 

World production of monazite in 1893-1938 totaled 107,347 metric 
tons—61 percent in Brazil, 32 percent in India, 5 percent in the 
United States, and 1 percent each in the Netherlands East Indies 


and Ceylon.™ 
AMERICA 


Brazil.—Production of monazite in Brazil in 1895-1938 totaled 
65,612 metric tons. The bulk of the output was from coastal sands 
in the States of Bahia and Espirito Santo. Uranium minerals such 
as samarskite, euxenite, and polycrasite occur in some of the beryl- 
tantalite pegmatites of Minas Gerais and Paraiba, and the Brazilian 
Academy of Sciences has urged the Brazilian Government to allocate 
funds for intensified research to determine in what quantities uranium 
is present. 

Canada.—One of the world's principal uranium mines is at La Bine 
Point, on the east shore of Great Bear Lake, Northwest Territories. 
It is operated by Eldorado Mining & Refining Co., a Crown company 
that took over the property from Eldorado Gold Mining Co. January 
28, 1944. Geology, development, and milling at the Eldorado mine 
were described. Field parties, continuing work done in previous 
years, were active in the summer of 1946 exploring Northwest Terri- 
I Rose, R. Burton, Radioactive Exploration: Min. World, vol. 8, No. 9, August 1940, pp. 46-48. 

Senftle, Frank E., Relation of Conductivity and Total Solid Content of e Water to Its Radium 
Content, Great Bear Lake Region: Trans. Canadian Inst. Min. and Met., vol. 49, 1946, np. : 
9 Scribner, Bourdon R., and Mullin, Harold R., Carrier-Distillation Method for S ias ear Analysis 


and Its Application to the Analysis of Uranſum-Base Materials: Jour. Research ur. Standards, 
vol. 37, No. 6, December 1946, pp. 379-389. 

3! Korff, Serge A., Electron and Nuclear Counters: D. Van Nostrand Co., New York, 1946, 212 pp. 

33 Smith, Cyril NE Allison, S. K., Jeffries, Zay, Kinzel, A. B., and Chipman, John, Atomic Energy 
and Its Implieations: Metal Prog., vol. 49, No. 4, April 1946, pp. 761-752. 

eith, P. C., The Role of the Process Engineer in the Atomic Bomb Project: Chem. & Met. Eng., vol. 53, 

No. 2, February 1916, Pp. 112-122. 

u Chemical Engineering, work cited in footnote 20, p. 127. 

M Houk, Lawrence G., work cited in footnote 6, pp. 11-12. 

% Murphy, Richard, Howard, Henry, and other staff members, The Eldorado Enterprise: Trans- 
Canadian Inst. Min. and Met., vol. 49, 1946, pp. 423-438. 
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tories for other uranium deposits. The International Uranium 
Mining Co., Ltd., continued development of its silver-uranium 
property (purchased in 1944 from Bear Exploration & Radium, Ltd.) 
at Contact Lake, southwest of the Eldorado mine; the power plant 
and some other buildings were damaged in a fire November 1946, but 
plans to reopen the property remained active. 

Pitchblende concentrates from the Eldorado mine are shipped to 
the Government refinery at Port Hope, Ontario. During World 
War II the refinery was modernized from batch operation to con- 
tinuous circuit. In recent years Canada exported a substantial 
supply of uranium to the United States under contract and a small 
guant to the United Kingdom, it was officially stated by C. D. 

owe, Minister of Reconstruction.“ | 

The National Research Council is to operate & uranium-heavy- 
water chain-reacting pile and other equipment under construction 
during 1945 and 1946 at the National Institute for Nuclear Research, 
Chalk River, Ontario. The Institute—as well as the Eldorado mine, 
Port Hope refinery, and a plutonium-heavy-water unit in western 
Canada—will be operated in accordance with the policy of the Atomic 
Energy Control Board, established by the provisions of the Atomic 
Energy Control Act passed by the Dominion Parliament in June 1946. 
C. D. Howe, as chairman of the Committee ot the Privy Council on 
Scientific &nd Industrial Research, was appointed director of the 
five-man control board. Canada’s investment in atomic energy 
research and development reached $27,000,000 by early 1946. 

Mexico.— All deposits of uranium, thorium, actinium, and other 
radioactive elements discovered in future in Mexico were withdrawn 
from private exploitation and placed in the National Mineral Reserve 
according to a decree effective September 17, 1945, and amended 
October 17, 1946, 

AFRICA 


Belgian Congo.—The Chinkolobwe mine of the Union Miniére du 
Haut Katanga exploits one of the largest known deposits of uranium 
in the world. Before World War II it shipped enough concentrates 
to Belgium to sustain an output of as much as 60 grams of radium 
annually. Shipments of 1,089 metric tons of uranium concentrates 
to the United States in 1940 and 238 tons in 1942 were recorded by 
the United States Department of Commerce before censorship was 
imposed. 

Madagascar.—A few hundred tons of uranium concentrates have 
been produced in Madagascar and exported to France. Betafite was 
mined at Ambatofotsy and Amparitena, euxenite in the vicinity of 
Ankazove, and autunite in alluvium of the Fitamalama River, 16 
miles south-southeast of Antsirabe. Exports of uranium minerals 
were 49 kilograms in the first quarter 1946 and none in the second and 
third quarters. The Paris decree of April 5 was promulgated in 
Madagascar by the Governor General’s order of July 3, 1946, reserv- 
ing to the State all new rights for research and exploitation of uranium, 
thorium, and beryllium ores. 


% Northern Miner, Radioactive Ore Contro! Looms: Vol. 32, No. 11, June 6, 1946, p. 4. 
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EUROPE 


Austria.—The principal refiner of uranium-radium ores in German- 
occupied Europe during World War II was Treibacher Chemische 
Werke, A. G., at Treibach, 18 miles north of Klagenfurt, Carinthia, 
south-central Austria. The plant, undamaged by hostilities, treated 
about two-thirds of the pitchblende mined in Czechoslovakia during 
the war; it produced uranium compounds in 1940-44 containing 28,964 
kilograms of U¿O¿—all shipped to Germany. Stocks at Treibach m 
June 1945 included 4,500 kilograms of Uh in ammonium uranate and 
sodium uranate and 4,500 kilograms of pitchblende.? 

Belgium.—The Société Générale Métallurgique de Hoboken, subsid- 
iary of Union Miniére du Haut Katanga, operates a refinery at 
Oolen, near Antwerp, for treating Congo ore. Exports of uranium 
oxide were officially reported at 150 metric tons in 1936, 82 in 1937, 
130 in 1938, and 88 in 1939. However, the United States reported 
receipts from Belgium of 605 metric tons of oxide in 1939 and 77 
tons in 1940. 

Bulgaria.—A deposit at Goten, 13 miles northeast of Sofia, is said 
to contain 25,000 tons of ore averaging 2 percent U.* 

Czechoslovakia.—Mines at Jachymov (Joachimsthal), Bohemia, 
were worked for silver in the 16th century, for uranium as a glass 
colorant since about 1830, and for radium since 1898, when the Curies 
discovered the then new element in the ore. Ore produeed in the 
late 1920's and early 1930’s yielded about 13 metric tons of uranium 
compounds and 2 or 3 grams of radium annually. Production at 
Jachymov (including some 10 percent at nearby Schmiedeberg) in 
1939-44, during German occupation, totaled about 110 metric tons of 
pitchblende concentrates containing some 40 percent recoverable 
U;O, and about 175 milligrams of recoverable Ra per ton, according 
to Singer.? Two-thirds of that output was refined at Treibach, 
Austria, and one-third in Brunswick, Germany. In 1946 the Czecho- 
slovak Government announced d its establishment of full control over 
the Jachymov mine and resumed operations. 

France.— Uranium minerals have been known for many years to 
occur near Autun, Saóne-et-Loire; Beauregard, Niévre; and elsewhere 
in France. Particular interest was aroused in 1946 in uranium de- 
posits in the vicinity of Limoges, Haute-Vienne.“ Control of atomic 
energy in France was implemented by the establishment of a Commis- 
sariat of Atomic Energy October 18, 1945, and the enactment of a 
decree April 5, 1946, reserving to the Government rights for research 
on and exploitation of uranium, thorium, and beryllium ores in all 
French colonies (except the Antilles and Réunion). Plans are being 
formulated 9 to construct a huge experimental laboratory for atomic 
energy on the Saclay Plateau, near Orsay, west of Paris. 


? Singer, R., and others, The Cerium Industry in German Territory, Including Reports on Radium and 
Mesothorium: British Intelligence Objectives Subcommittee Report 400, September 1945, 104 pp. Abs. in 
Bureau of Mines, Mineral Trade Notes, vol. 24, No. 1, January 1947, pp. 32-35. 

ECH Ivan, Metallization of the Balkan Peninsula: Mining Mag. (London), vol. 68, No. 5, May 1943, 
. M- x 

Singer, R., and others, work cited in footnote 37. 

* Chemical Age (London), vol. 54, No. 1393, Mar. 9, 1946, p. 269. 

e 3 51055; W. G., Rich Uranium Deposits in France: Chem. and Eng. News, vol. 24, No. 23, Dec. 10, 1946, 
x J oliot-Curle, Frederic, Atomic Power The Perfect Slave: United Nations World, vol. 1, No. 2, March 
U pp. E U . 
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Germany.—In 1939-43 Germany produced from 49,017 metric tons 
of ore 1,699 tons of uranium-bismuth-cobalt-nickel concentrates con- 

ining 35 tons of U40,;*9 the source, although not specified, was 
probably Schneeberg, Saxony. The ultimate progress of German 
research toward development of uranium bombs has not been publicly 
revealed, but the following comments “ are suggestive: 

Allied investigators found in Germany nuclear research reports data on almost 
all of the basic concepts used by Allied atomic workers. The ideas in both cases 
were fundamentally similar or even identical, but the emphasis was different— 
enough different, as it turned out, to put the Nazis on the wrong track. The 
Germans, for example, never once came to understand how much of the job of 
making atomic bombs was purely an industrial and engineering undertaking 
: n Germany's inefficient scientific mobilization had something to 

O Ww e 

Norway.—Government geologists mapped uranium deposits in 1946, 
and a small mine was opened.“ All such deposits are subject to 
government control in accordance with a Royal Resolution of De- 
cember 7, 1945. Norsk Hydro-Elektrisk Kvaelstofaktieselskab has 
a unit at Rjukan for producing heavy water, a moderator for atomic 
reactions; the plant was effectively damaged by a Norwegian-British 
land party during the German occupation, but production is said to 
have been resumed after the liberation. 

Portugal.—Production was 330 metric tons of autunite ore (1-1.8 
percent U, O,) in 1941, but data for 1942-45 are not available. In 
the first quarter of 1946 there was no output of uranium ore, according 
to a minerals attaché report from the American Embassy at Lisbon. 

Spain.—There has been no reported production of uranium in 
Spain, but the Director General of Mines and Fuels published October 
4, 1945, a provisional order reserving to the State uranium deposits 
in 14 Provinces. Some Spanish occurrences were described.* 

Sweden.—The $25,000,000 shale-oil plant at Kvarntorp, Province 
of Narke, treats shale averaging about 0.02 percent U30,. Sweden's 
shale-oil deposits contain 225,000 metric tons of uranium oxide, Gustav 
Egloff, director of research of Universal Oil Products Co., estimates.“ 

United Kingdom.—Pitchblende has been produced in Cornwall, 
notably some years ago at the South Terras mine, Grampound Road, 
and at the Trenwith mine, St. Ives. Geologists are reportedly making 
a new survey of the deposits.“ A chemical defense plant at Salwick, 
near Preston, is to be converted to a uranium refinery, where pitch- 
blende concentrates will be reduced to metal and the metal machined 
into uranium rods. The Atomic Research Station, including two 
chain-reacting piles and a heavy-water-production unit, was under 
construction at Harwell, near Didcot, during 1946; the smaller pile 
according to J. D. Cockcroft, director of atomic research, was expecte 
to operate a few months after the end of the year.” The Government 
purchased the radiochemical business and plant at Amersham, Bucks, 

Bureau of Mines, Mineral Trade Notes: Vol. 21, No. 2, Aug. 1945, p. 12. 


2 

« Sous S. A., The Nazis Came Close—But: Chem. and Eng. News, vol. 24, No. 16, Aug. 25, 1946, 
pp. 2176, 2263. l 

4 Metal Industry (London), vol. 70, No. 2, Jan. 10, 1947, R; 37. : 

#@ Gastón, Miguel Moya, (Deposits of Uranium): Inst. Civil Eng. Conference, Madrid, 1946, pp. 19-30. 

€ Chemical and Engineering News, Swedes Recover Oil {rom Shale: Vol. 25, No. 7, Feb. 17, 1047, p. 430. 

* Mining World and Engineering Record (London), vol. 150, No. 3911, Mar. 16, 1916, p. 303. 

* Chemistry and Industry (London), No. 15, Apr. 12, 1947, p. 200. 1. 28. N 

€ Abrahamson, G, Atomic Research Station to Operate First Pile: Chem. and Eng. News, vol. 25, No 
6, Feb. 3, 1947, p. 330. 
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of Thorium, Ltd., which as agent of the Ministry of Supply will operate 
a national center for processing and distributing thorium, radium, 
and artificial radioactive substances. The Atomic Energy bill passed 
by the House of Commons in October 1946 envisaged an expenditure 
of £30,000,000 on the project." About £2,800,000 of this was spent 
in the fiscal year beginning April 1, 1946, according to press reports. 
Ores and concentrates of uranium and thorium were placed under 
export control after the middle of 1946. 


ASIA 


Ceylon.—Large deposits of monazite and meager occurrences of 
thorianite and zirkellite have been known in Ceylon for some years. 
Production of monazite was 773 metric tons in 1918-29 and none in 
1930-38. During the first half of 1946 the Government Mineralo- 
gist’s Department was conducting further investigations of the de- 
posits, and legislation regulating production of radioactive minerals 
was being drafted. 

India.—An important source of monazite is the marine and fluvial 
beach sand of Travancore. Production of monazite totaled 34,593 
metric tons in 1911-38. E 

Netherlands East Indies.—The Netherlands Indies produced 1,431 
metric tons of monazite in 1936-38. The principal source was the 
tin-mining island of Billiton in the Java Sea. 

U. S. S. R.—Stalactitic varieties of tuyamunite, volborthite and 
turanite have been mined intermittently at Tuya-Mu (40?21'22'' 
N., 72?35'01" E.), Ferghana, Turkestan. The crude ore averaged 
1.1-1.4 percent U: Os and also contained radium, vanadium, and 
copper. 

AUSTRALIA AND NEW ZEALAND 


Australia.—The autunite-torbernite deposits in the Mount Painter 
area, South Australia, some 400 miles north of Adelaide, have yielded 
to date about 138 metric tons of selected uranium-radium ore valued 
at £10,000, chiefly the value of the radium. Readily available re- 
serves in the area are estimated at 500 tons of ore averaging 0.33 
percent UQ;. Detailed exploration was conducted for the British 
Government at Mount Painter between June 1944 and February 1945, 
but the only output during the period was & small quantity of ore 
for ore-dressing studies. The Control of Materials Act of 1946 re- 
served all deposits of uranium and thorium ores to the Crown.* 
The South Australian budget for 1947 provides £10,000 (probably to 
be increased) for development of the Mount Painter deposits.“ 

New Zealand.—The Department of Scientific and Industrial 
Research is investigating the occurrence of radioactive minerals 
throughout the Dominion. No deposits believed to be of economic 

Mining Journal (London), vol. 227, No. 5800, Oct. 19, 1946, p. $26.. 
n ee sing Review (Melbourne), South Austrellan Uranium Deposits: Vol 
88, Sept. 10. 1946, p. 454. s SE a ` 


Industrial Australian and Mining Standard (Melbourne), Uranium Ore Development in S. A.: Vol. 
102, No. 2595, Feb. 1, 1947, pp. 987-688. 
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importance at present have been found, but certain mineral by- 
products of gold dredging on the west coast of South Island may 
represent a potential source. For instance, 3 percent of the concen- 
trate from one dredge was uranothorite with 12 percent UO, and 
nearly 70 percent ThO;; 8 percent of the concentrate from another 
dredge was monazite containing 2 percent UO; and 4 percent ThoO.,.* 
Research on methods of concentration has been initiated. In accord- 
ance with the New Zealand Atomic Energy Act, effective December 7, 
1945, the Government controls the mining and processing of uranium 
and other source materials. 


8 Chemical Engineering and Mining Review (Melbourne), Search for Radio-Active Minerals in New 
Zealand: Vol. 38, No. 450, Mar. 11, 1046, p. 194. 


Vanadium 


By EDWIN K. JENCKES 


GENERAL SUMMARY 


HE decrease in production and consumption of vanadium ores 
Tä occurred in 1945 continued in 1946, marking it as the third 

successive year of decline from the all-time high established in 1943. 
Production in 1946 was 1,272,148 pounds (of contained vanadium), a 
drop of 1,691,765 pounds from that in the previous year; and con- 
sumption of domestic ores was 1,495,839 pounds, a decrease of 
2,325,580 pounds. 

For the third successive year consumption of domestic ores exceeded 
production, with a corresponding decrease in inventories of mined-ore 
stocks. Visible stocks of vanadium oxide declined, while inventories 
of ferrovanadium increased moderately. 

Imports and exports of vanadium ore and concentrates (791,057 
pounds and 6,051 pounds, respectively) showed marked declines from 
those in 1945. 


Salient statistics of the vanadium industry in the United States, 1942-46, in pounds 
of vanadium contained 


Pounds of vanadium contained 
1942 1946 
P ine shipments of ores and concentrates !..| 4,439, 130 3,527,054 | 2,963,913 | 1,272,148 
ports: 

Ore or concent rates. 2, 422, 370 1, 284, 603 | 1, 552, 307 791, 057 

Vanadium-bearing flue dust 154, 028 40, 171 26, 293 20, 931 
Exports of ore, concentrates, and vanadium 

. 8 22, 140 6. 254 113, 927 €, 051 

Consumption (domestic ores only).......... 3, 914, 673 4,113,309 | 3,821,419 | 1,495, 839 


1 Measured by recelpts at mills and Government purchasing depots. 


GOVERNMENT REGULATIONS 
Department of Justice.—In October the defendants in the antitrust 


suit instituted by the Attorney General in 1945 filed a motion seeki 

dismissal of the suit and a bill of particulars.! The motion was Sg 

and denied, and the case is now awaiting the setting of a trial date. 
Atomic Energy Commission.—The actions taken by the Atomic 

Energy Commission and their implications with respect to the mining 

of carnotite ores are discussed in the section of this chapter on domestic 

5 Further details are contained in the Uranium and 

horium chapter of this volume. 


—— ER 


! Mining Record, Vanadium Trust Asks Dismissal of Case in U. S. Court: Vol. 57, No. 49, Dec. 5,1946, p. 3. 
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DOMESTIC PRODUCTION 


The production of domestic vanadium ores in the past 10 years is 
given in the accompanying table. 


Vanadium in ores and concentrates produced in the United States, 1937-46 ! 


Pounds of Pounds of 
vanadium vanadium 


2, 513, 081 || 1946 1, 272, 148 


1 Data for 1940-46 are receipts at mills and Government purchasing depots. 


United States production for the period 1910—46, inclusive, totaled 
44,415,000 pounds of contained vanadium; 1910 records the first com- 
mercial production of vanadium ores in the United States. 

The sandstones of Colorado, Utah, and Arizona furnished the 
largest source of domestic vanadium in 1946; New Mexico, an impor- 
tant producer during the war, had no output in 1946. The important 
minerals in the sandstone ores are carnotite and the group of minerals 
locally called roscoelites. The supply from these ores is augmented 
by byproduct recovery of vanadium from phosphate rock mined in 
Idaho. Potential sources not currently productive are the shales of 
the Phosphoria formation of Utah, Idaho, and Wyoming, and vana- 
dium-bearing titaniferous magnetites, particularly those adjacent to 
Sanford Lake, N. Y. Lead vanadates have been mined in Nevada 
and Arizona, but no commercial recovery of vanadium from this 
source has been reported to the Bureau of Mines. 

Prior to the development, of atomic fission two factors operated to 
prevent utilization of carnotite ores as ordinarily found as sources of 
uranium compounds, namely the generally low content of U;O, in the 
ore and the limited market for uranium. Before World War II the 
demand for uranium was so small that it could be supplied easily by 
the rarely found carnotites of high Uh content; and it is understood 
that, in the case of these ores, the U3O, only was paid for. In the 
ordinary vanadium-refining process in use before the war (salt roast), 
the uranium remained in the sands from which the vanadium had 
been extr&cted and found its way to the tailings pile. Under these 
AA Ee the Uh content had no commercial value and was not 

aid for. 

g There has been a strong and growing demand from vanadium 
miners that the uranium in ores be paid for. The miners claim that 
the mining of carnotite has been restricted by several factors including: 
(1) The little-publicized provisions of War Production Board Order 
M-285; (2) the imperfectly understood provisions of the Atomic 
Energy Act, which were misinterpreted as restricting discussions of 
and transactions in uranium ore; and (3) the inability of the Atomic 
Energy Commission to function pending confirmation of its members 
by the Senate. 
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Following confirmation of the Commission’s membership steps have 
been taken to receive and examine applications for licenses for the 
disposal of uranium-bearing ores and materials, and with this end in 
view a visit has been made to the carnotite-producing region by L. C. 
Burman, chief of the Licensing Branch of the Commission.? 

The Vanadium Corporation of America has offered to purchase 
carnotite ores on the basis of the combined oxides of uranium and 
vanadium .® 

The unprecedented increase in alloy-steel production during the 
war years required & corresponding increase in the output of vanadium 
and resulted in shortages in 1941-42. By the fall of 1943, however, 
the supply of vanadium had overtaken the demand; hence, allocation 
controls under WPB Order M-23 were terminated. 

During the 7-year period 1940—46, 22X million pounds (contained 
vanadium) were produced in the United States. This represents 
over half of the vanadium that has been mined domestically since 
production was first recorded in 1910. Wartime requirements and 
postwar needs sustained this enormously expanded output, and do- 
mestic resources proved responsive to the sudden demand. Inasmuch 
as large quantities of the sandstone ores have been mined in meeting 
the emergency, the desirability of developing other known but latent 
sources of vanadium can well be appreciated. 


REVIEW BY STATES 


The accompanying table shows production of vanadium ores by all 
producers, by States, measured in terms of receipts at mills. 


Vanadium in ores and concentrates produced in the United States, 1942-46, by 
States, in pounds 


Pounds of vanadium contained 
State 
1942 1943 
Seda E 3,071,330 | 4,159,830 | 3,058, 727 1, 036, 050 
WARD NN ree A DE ELE 1, 075, 596 833, 680 287, 045 63, 188 
A A 292, 204 592, 982 181, 282 172, 910 


4,439,130 | 5,586,492 | 3, 527, 054 1, 272, 148 


1 Includes Arizona and Idaho, 1942-46; Nevada, 1942-43; and New Mexico, 1943-44. 


Arizona.—Two producers made small deliveries of ore in 1946. 
Mammoth-St. Anthony Ltd. (Tiger, Ariz.), Arizona’s oldest vanadium 
producer, did not recover any vanadium from its complex ores in 
1945 or 1946. 

Colorado.—Only one refining plant, that of the United States 
Vanadium Corp. at Rifle, was in operation in 1946. The Bureau 
has received reports of deliveries varying in quantity up to 20,000 
pounds of contained VO, from 19 independent mine operators. 

Idaho, Montana, and Wyoming.—The byproduct recovery of 
vanadium by the Anaconda Copper Mining Co. from phosphate rock 


i id ming Record, Way Now Cleared for Operation of Uranium Mines of West: Vol. 58, No. 15, Apr. 17, 


: Mining Record, Vanadium Mill to Pay for Uranium: Vol. 58, No. 15, Apr. 17, 1947, p. 3. 
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mined at Conda, Idaho, and treated at Anaconda, Mont., has been 
consistent since 1941. The Phosphoria formation in Idaho and 
Wyoming contains extensive vanadium-bearing shales, but their 
treatment offers serious difficulties. 

Utah.—The Monticello plant, operated under lease from the 
Defense Plant Corporation by the Vanadium Corp. of America, 
completed refining of the ores purchased by that company from the 
Office of Metals Reserve and also refined ores from other sources. 
The plant was shut down at the end of the year. 

Reports were received by the Bureau from 14 independent mine 
operators who made deliveries in quantities varying up to 29,000 
pounds of contained V;O,. 


EXPLORATION AND DEVELOPMENT 


The Bureau of Mines has published a report * describing vanadium 
exploration work carried out during 1943-44. The Geological Survey 
reported no field work and published no reports on vanadium in 1946. 


CONSUMPTION AND USES 


Consumption of domestic vanadium ores rose continuously from 
1940 (the first year for which these data were collected) to the peak 
year 1943, when consumption was 2.4 times that in 1940. Since 1943 
the consumption has fallen each year, and that for 1946 was 29 per- 
cent of the 1943 figure. 

Vanadium is used in various forms, 90 percent as alloys (largely 
ferrovanadium) and 10 percent as chemical compounds (virtually 
entirely as fused or air-dried oxide.) By far the largest part of the 
vanadium consumed enters alloy steels, as is shown in the accompany- 
ing table, which presents the percentages of vanadium consumption 
by seven end uses. 


Distribution of vanadium consumption by type of use in 1946, in percent 


Use: Percent of 
Steel : total 
High-speed steel... ⁵ðd fg 52. 4 
Other e ¼r! 8 10. 8 
Other alloy steelsc. ð e ⁰0 . eh ea ek 25. 8 
Deoxidation and degasifieation. --------------------------- 1. 5 
eee! ³ 8 ro 90. 5 
Nonsteel: 
Nonferrous sie 4. 8 
r ³⁰·¹¹ q o⅛»H m d ee 3. 1 
Alloy cast PO dias tose .1 
ede! ² ð / il cee cee eee ches 8. 0 
Undistribüted ]˙ Ö! k ⁰ 8 1. 5 
!!!,, 8 100. 0 


Vanadium stands in sharp contrast to molybdenum in that it finds 
slight applicability to either the stainless steels or the high pea 
ture-high strength materials, in either this country or in England. 


4 Huleatt, W. P., Scott, W. H. Jr., and Traver, W. M. Jr., Exploration of Vanadium Region of Western 
Colorado and Eastern Utah; Bureau of Mines Rept. of Investigations 3930, 1946, 30 pp. 
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In Germany vanadium was used for these applications, apparently 
with considerable success. It seems probable that these German 
applications were dictated more by the scarcity of other alloying 
additives than by the superiority of vanadium. 

Nonferrous loya containing vanadium (the ''Vicalloys" and 
“Hastelloy B" are typical) are useful for special and exactang services. 
Other nonsteel uses are indicated in the accompanying table. 

The development of a market for vanadium chemicals is receiving 
attention from the Carbide and Carbon Chemicals Corp.“ 


PRICES 


Vanadium ore has been quoted at 27% cents a pound of V4O, since 
1935. This, however, is a quotation without regard to the grade of 
ore or the presence or absence of objectionable impurities—matters 
of importance to the refineries, inasmuch as they affect recovery 
vitally. The Office of Price Administration did not place vanadium 
ore under control at any time. Maximum prices for vanadium prod- 
ucts established by MPR 489 are given in Minerals Yearbook, 1944 
(p. 643) and remained unchanged until price control was suspended 
by Amendment 26 to Supplementary Order 129 on June 12, 1946. 

E&MJ Metal and Mineral Markets quoted vanadium ore at 27% 
cents a pound of V,O, throughout 1946. Ferro-vanadium prices held 
at $2.75-$2.90 per pound of contained vanadium (depending upon 
the grade of the alloy) from January 1 until December 12, when the 
Bree changed to $2.70—$2.90, a level held throughout the remainder 
of the year. 


FOREIGN, TRADE ° 


Vanadium imports into the United States comprise ore, concen- 
trates, dried precipitated vanadium pentoxide, and flue dust. In 1946 
all ore, concentrates, and pentoxide were imported from Peru, and 
all the flue dust from Curaçao. The percentage of V¿0; in the imports 
from Peru was markedly higher than in 1945. The 1946 imports 
(measured in terms of vanadium contained) were 51 percent of those 
in 1945. 


Vanadium ore or concentrates and vanadium-bearing flue dust imported for 
consumption in the United States, 1945-46, by countries 


1945 1946 
Class of material and country Pounds Pounds 
px "| Value Value 
Gross Vanadium Gross V 
weight content weight content 
Ore or concentrates: Peru...... 777,018 | 1,552,307 $725,666 | 2,784,349 791, 057 077 
Ken flue dust 8, $390, 


DN A 133, 795 26, 293 19, 378 07,760 20, 031 13, 480 


! Chemistry and Industry (London), Vanadium and Tungsten Compounds Being Promoted: Nos. 
9, 10 (one issue), Feb. 22, 1947, p. 113. E : > 
6 585 on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 9. Department of Commerce. 
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Vanadium ore or concentrates ponen oy consumption in the United States, 


Pounds Pounds 
Year Value Year Value 
Gross Vanadium Gross Vanadium 
weight content woight oontent 
1937.......... 14, 806,400 | 1,258, R80 $638, 799 || 1942 2, 422,376 | $1, 274, 483 
1938. , 962, 880 ,984, 320 891,475 || 10433. 22,117,131 | 2,052,620 | 1,080, 150 
19899. 31, 387, 722 2, 132. 548 991, 511 || 19044........... 4, 247, 490 1, 284, 603 633, 719 
1940. 45. 102, 004 2, 574, 951 1,216,705 || 1945 8, 7. 7, 018 1, 552, 307 725, 666 
194. 24, 645,686 | 2,138,608 | 1,012,991 || 1946 2, 784, 349 791, 057 390, 077 


Exports of vanadium ore and concentrates decreased from 113,927 
poun 8 (contained vanadium) in 1945 to 6,051 pounds in 1946. 

xports of ferrovanadium were 113,058 pounds (of ferro) valued 
at $161,289. The exports comprised 85,973 pounds to Canada, 
24,240 pounds to China, 2,370 pounds to Brazil, 440 pounds to Argen- 
tina, and 35 pounds to Portugal. 


Vanadium ore and concentrates! exported from the United States, 1944-46. 
by countries, in pounds 


1944 1946 2 


Country 
Gross Vanadium Vanadium | Vanadium 
weight content content content 

C ĩ˙wꝛͥA¹‚ʃ T 
Curaçao (N. W. ĩðW».. ] é y y Y EE ve dees 
o iit fed EE 105, 031 |...........- 
India and Dependencies...................]| 9, 8788 1.038888 8 22222222 
I M ↄ d a PRE 6, 936 
S U ³ĩW.mn. ĩ⅛xVͥ h mm m-mpA; ð ß y 8 115 
c ß [Le ntececue 3. 2241 
113, 927 6, 051 


1 Classed as ore and concentrates but probably also includes fused vanadium oxide. 
3 Beginning January 1, 1946 gross weight not reported. 


WORLD REVIEW 


Complete data on world mine production of vanadium are lacking 
for 1946, but indications are that the United States has held its 
position as the world's largest producer. The world output in 1946 
is estimated to have approximated 1,000 metric tons of contained 
vanadium. It must be noted, however, that the above estimate is 
made without considering any production in the U. S. S. R., Ger- 
many, French Morocco, and Spain, from which countries data are 
entirely lacking. Production in Germany for 1940-45 is unknown, 
but was unquestionably large, inasmuch as that country was able to 
substitute vangdium (recovered from the minette ores) for scarcer 
alloying additives. 
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World production of vanadium in ores and concentrates, 1938-46, in metric tons 
[Compiled by B. B. Mitchell] 


—— em mmm Pꝙ—— — — ge eae eee a em e o zs e als se zs s ls es ee sl ees e ee leese — sm 


77 
United States (shipments).................... 981 |1, 140 |2, 014 2. 534 
3, 024 |2, 774 |3, 865 |4, 384 


1 Data not available. 

Less than 1 ton. 

3 Total represents data only for countries shown in table and excludes vanadium produced in French 
AN Spain, and U. 8. 8. R. and by Germany from tbe minette ores; aocurate figures are not yet 
av ` 


Germany.—During most of World War II Germany had an internal 
source of vanadium, because of the special smelting methods applied 
to the minette ores of France, Belgium, and Luxembourg. A war- 
time regulation required that vanadium be recovered from known 
V-bearing iron ores, and an overall recovery of 50—60 percent has been 
reported.’ German production of vanadium from this source is 
reported to have been approximately 3,000,000 pounds a year at the 
pe of the war and to have increased to 6,500,000 pounds by 
the end. 

Japan.—Japanese metallurgical practices for the production of 
ferroalloys have been described in detail.“ The only vanadium-bear- 
ing materials known to exist in Japan are vanadium-bearing magnetite 
beach sands. | 

The native beach sands were processed by concentration and 
chemical treatment and the products reduced to ferrovanadium by 
the Thermit process. The ferrovanadium production of Japan is 
stated to have been: 


piss m of S Metric tons of 
ear: errovanadium | Year: ferrosanadiu m 
1025-39 Ee None IMMO EES 322 
Lu 8 708 EE EEN 224 
JIT ͤ 832 I/ ⁵ĩð2:(ſĩ decodes 46 

Y EE ——— 
2, 665 


Vanadium pentoxide was formerly imported from the United 
States, and ores or concentrates were brought in from Peru, Man- 
churia, and Mexico. | 

Northern Rhodesia.?— After a shut-down of 6 months the vanadium 

lant of the Broken Hill(Development Co., Ltd., was reopened in 
arch 1945. Production of fused oxide by the company has been: 
1940—711 long tons; 1941—660 tons; 1942—743 tons; 1944—494 tons. 
uera from Northern Rhodesia were 833 tons in 1943 and 260 tons 
in a 


7 Colclough, T. P., German Iron and Steel Industry in the Ruhr and Salzgitter Areas: Combined Intelli- 
ence Objectives Subcommittee, Item 21, File 32-1 19, Office of Publication Bureau (U. 8. Department of 
ommerce), No. 16720, 1945, 148 pp. Joint Intelligence Objectives Agency (Washington), Recovery of 
Vanadium from Iron and Steel Plant Slags: Rept. 23, 1945, 8 pp. 
S Bardill John B. The Ferroalloy Metallurgy of Japan: Bureau of Mines, Mineral Trade Notes, Supple- 
e , May A 
* Bureau of Mines, Minera] Trade Notes: Vol. 22, No. 1, Jan. 20, 1946, p. 21. 
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South-West Africa.—The South-West Africa Co., Ltd., is the onl 
producer of vanadium in South-West Africa. It operates the Adenab 
and Adenab West mines about 20 miles north of Grootfontein. The 
concentrates average substantially 20 percent V4O,. It has been an- 
nounced * that the Otavi Mines & Railway Co., Ltd. (Otavi Minen 
und Eisenbahngesellschaft), has been purchased by the Tsumeb Corp. 
Ltd., from the Custodian of Enemy Property for £1,010,000. The 
O’Okiep Copper Co. and the Magma Copper Co., of America, are re- 
ported to be interested financially in the Tsumeb Corp. 
Peru.—Hewett ' has given a comprehensive account of the dis- 
covery of patronite at Mina Ragra in 1905 while he was in Peru exam- 
ining the asphaltites as sources of vanadium. 
5 Mining and Engineering Journal, Otavi Mines Sold: Vol. 57, pt. 2, No. 2813, Jan. 11, 


al Hewett, D. F., The Story of Mina Ragra—Premier Vanadium Find: Eng. and Min. Jour., vol. 148, No. 
1, January 1947, pp. 59-63. 
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GENERAL SUMMARY 


price uncertainty when Government subsidies lapsed tempo- 
rarily at midyear were major obstacles that restricted domestic 
zinc output in 1946. However, despite a drop in production and 
imports, the over-all available supply of slab zinc was sufficient to 
meet requirements and permit expansion of consumers' stocks. 
Domestic mine production was 6 percent less than in 1945, and the 
outputs of primary and redistilled secondary slab zinc were 5 and 10 
percent lower, respectively. The drop in domestic smelter output was 
partly offset, however, by an 8-percent gain in slab zinc imports, the 
quantity of which was the greatest in the history of the zinc industry 
in 1946. Imports of zinc in ores and concentrates dropped 29 percent 
from 1945. Year-end inventories at domestic smelters were 31 percent 
less than at the beginning, whereas consumers’ stocks gained 28 per- 
cent over the quantity on hand at the beginning of the year. 
The St. Louis quotation for Prime Western zinc averaged 8.73 cents 
per pound in 1946 compared with 8.25 cents in 1945. 
1 This report deals primariiy with the smelting branch of the industry. Full details of zinc mining are 


given in the various State reports of this volume. As some zinc ore is used directly in the man 
of zinc pigments, see also the chapter on Lesd and Zinc Pigments and Zinc Salts. 
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WIe stoppages due to strikes, higher operating costs, and 
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Salient statistics of the zinc MARSHI E the GER States, 1925-29 (average) and 


derum) 1942 | 1943 | 1044 | 1045 | 1946 


— — 


Production of primary slab zinc: 


By sources: 
From domestic ores short tons..| 589,648 | 629,957 | 504,250 | 574, 453 | 467,084 | 459, 205 
From foreign ores do.... 12, 734 | 261,915 | 348,059 | 204,849 | 297, 477 | 289,057 
602, 382 | 891,872 | 942, 309 | 809, 302 | 764, 561 | 728, 262 
By menos 
leetrolytic............... percent of total. 21 28 35 37 35 39 
Distilled. ........................... do.... 72 65 63 65 61 


Ded. o. 
Production of redistilled secondary slab zinc 
short tons. | 43,756 | 53,195 | 48,215 | 49,037 | 49,242 44, 516 

Stocks on hand at primary smelters Dec. 31 
short tons. 45,575 | 82,498 | 168,777 | 233,044 | 254,765 | 175, 586 

Primary zinc available for consumption 
short tons. 548, 472 | 730,938 | 806, 265 | 845,008 | 826,627 | 812,746 


Price: 
Prime Western at St. Louis: 
Average for year......... cents per pound.. 6. 76 8. 25 8. 25 8. 25 8. 25 8. 73 
Highest quotation..................- do 8. 90 8. 25 8. 25 R. 25 8. 25 10. 50 
Lowest ouotgatlon. 2-2-2-2- do 6. 40 8. 25 8. 25 8. 25 8. 25 8. 25 
Yearly average at London ............ do.... 6. 46 4. 63 4. 63 4. 63 5.18 7.75 
Mine production of recoverable zinc short tons. 724,720 | 768,025 | 744,196 | 718,642 | 614,358 | 574, 833 
Tri-State district (Joplin)...percent of total. 31 26 2 24 
'Western States do.... 30 40 43 46 48 48 
GG! x do 2¹ 29 30 28 29 
World smelter production of zinc. short tons. . I, 435, 000 1, 984, 200 2, 017, S800 1, 791, 500 1, 404, 100 1, 550, 400 


LABOR PROBLEMS 


Most significant among the many labor problems confronting oper- 
ators during 1946 were the widespread strikes at principal mines, mills, 
smelters, and refineries that paralyzed the industry during the first 
half of the year. Work stoppages in 1946 began in Utah on January 
21, when approximately 1,300 workers at the American Smelting & 
Refining Co. Murray lead smelter and the United States Smelting, 
Refining & Mining Co. West Mountain (Bingham) district lead-zinc 
mine and Midvale concentrator struck when negotiations for increased 
wages collapsed. Workers at certain Colorado and Arizona lead-zinc 
mining and milling operations of the American Smelting & Refining Co. 
and the Phelps Dodge Corp. joined the strike on February 25 and 
March 20, respectively. Lead smelters operated by the American 
Smelting & Refining Co. in California, Colorado, Montana, Nebraska 
New Jersey, and Texas also became strike-bound on February 25, and 
although these closures did not restrict the output of mines producing 
zinc alone, many zinc-lead operations were forced to close owing to 
limited storage facilities for ore and concentrate and insufficient capi- 
tal to cover operating expenses without prompt sale of products. These 
strikes continued to hamper zinc mining in the West until the end of 
June, when new labor contracts were signed. Zinc mine production in 
the Eastern States was impeded by labor strikes at mines of the Ameri- 
can Zinc Co. of Tennessee in Knox and Jefferson Counties, Tenn., 
from February 2 through May 4 and at mines of the New Jersey Zinc 
Co. in New Jersey from mid-June to August 17. 

Labor strikes at zinc smelters at East St. Louis and Monsanto, Ill., 
restricted production in January, and & complete shut-down of the 
smelter at Danville, Ill., in March stopped production for the remain- 


793085—48———79 
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der of the year. The Henryetta, Okla., smelter closed in early April 
owing to strike conditions and did not resume operations until the lat- 
ter part of September. In Pennsylvania, a strike stopped production 
at the Langeloth smelter from June to October, and a shortage of elec- 
trical power due to a labor strike curtailed output at the Josephtown 
smelter in October. | 

The shortage of mine and mill labor continued to be & potent factor 
limiting domestic mine output during 1946. The predicted return 
to the mines of former employees who migrated to the cities for high- 
paying wartime jobs fell far short of expectations. Likewise, a large 
percentage of the labor supply that entered the armed services during 
the war did not return upon demobilization; however, most operators 
considered that the manpower supply problem had improved some- 
what by the end of 1946. 


GOVERNMENT REGULATIONS 


Except for a few minor regulations, the zinc industry operated 
throughout 1946 free of Government controls. At the end of the year 
Priorities Regulation 32 limiting manufacturers’ inventories of all 
grades of slab zinc and die-cast alloy to 30 days’ requirements or a 
5 working inventory, whichever is less, remained operative. 

egulations requiring a license for exporting slab zinc and zinc semi- 
manufactures to certain countries also remained operative during the 

ear. Consumers requesting zinc supplies from the Reconstruction 
Rane Corporation reserve stocks were required to file proof of 
necessity. 

Subsidy payments under the Premium Price Plan for over-quota 
production were continued through qune but collapsed with expiration 
of Office of Price Administration and ceiling prices June 30. Upon 
reestablishment of the OPA, provisions were made for retroactive 
premium payments to cover the period when no plan was in effect. 

The establishment of a Federal Government stock pile of strategic 
minerals and metals for national defense was authorized on July 23 
when President Truman signed the Strategic and Critical Materials 
Stock-piling Act (Public Law 520, 79th Congress). The act author- 
izes and directs the Secretary of War, the Secretary of the Navy, and 
the Secretary of the Interior, acting jointly through the agency of the 
Army and Navy Munitions Board, to determine from time to time 
what materials are strategic, and to establish quantities and dates for 
stock piling. The act further provides that purchases for stock piling 
shall be made from supplies in excess of current industrial demand an 
at a price not to exceed current open market price. Except to provide 
for the rotation of any stock-piled material where necessary to prevent 
deterioration, no disposition of stock-piled material shall be made with- 
out 6 months’ public notice and congressional approval. The Presi- 
dent, however, may order the release of stock-piled materials when 
required for purposes of the common defense or in time of war or 
national emergency. 

Figure 1 shows trends in the domestic zine industry in the United 
States since 1900. 
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FIGURE 1.—Trends in the zinc industry in the United States 1900-46. Imports for consumption of slab and 
sheet zinc are not shown. Before 1936 they seldom exceeded 500 tons Se but in recent years they 
have Increased, amounting to 36,402 tons in 1942, 56,155 tons in 1943, 63,641 tons in 1944, 96,710 tons in 1945, 
and 104,015 tons in 1946. 


TARIFF 


The import tariff on eee res remained at % cent per pound 
(zinc content) and on zinc in blocks, pigs or slabs, and dust at % cent 
per pound during 1946. 


DOMESTIC PRODUCTION 


Zinc-production statistics may be prepared on a mine or on a smelter 
basis. The mine-production data compiled on a basis of zinc content 
in ores and concentrates and adjusted to account for average losses in 
smelting are the most accurate measure of output from year to year. 
The Rech production, as reported by smelters, presents a more pre- 
cise figure of actual zinc recovery but generally differs from the mine 
figure owing to overlap or lag between mine shipments and smelter 
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receipts of ores and concentrates. Over a period of years, however, 
these variations tend to balance within the limi te of statistical error. 


MINE PRODUCTION 


The mine production of recoverable zinc (including that recovered 
as zinc pigments and salts directly from ore) in the United States 
decreased 6 percent in 1946 to the lowest level since 1938. "The unin- 
terrupted drop in output from the wartime peak in 1942 was essentially 
due to prolonged strikes at mines and smelters, especially in western 
United States, and a continued shortage of labor. Zinc mining is 
centered largely in five areas—the Tri-State area of southeastern 
Kansas, southwestern Missouri, and northeastern Oklahoma; 
Tennessee-Virginia ; Sussex County, N. q.; St. Lawrence County, N. Y.; 
and the Western States (principally Idaho, Arizona, Colorado, New 
Mexico, Utah, Nevada, and Montana, in descending order of pro- 
ductivity in 1946). 

The Western States contributed 48 percent of the total domestic 
output of zinc in 1946 despite a 7-percent decline to the lowest level 
of production since 1940. Idaho continued to be the largest producer 
of zinc in the United States, although 1946 output was 14 percent 
below the 1945 production. More than 94 percent of the Idaho zinc 
output in 1946 came from the Coeur d’Alene region; zinc-lead ores and 
old tailings concentrated yielded 85 percent of the total zinc. Among 
the Western States, Arizona took second place over New Mexico by 
a substantial margin as zinc production increased 9 percent over the 
record output of 1945. About 51 percent of the Arizona total zinc 
came from a mine at Bisbee, Cochise County; zinc-lead ore accounted 
for 87 percent of the total production. Zinc production in Colorado 
increased 1 percent in 1946; zinc ore yielded 53 percent of the State 
total zinc and zinc-lead ore, 38 percent. New Mexico output, the 
lowest since 1940, decreased 10 percent in 1946 compared with 1945. 
Over 89 percent of the total output came from mines in the Central 
district, Grant County; zinc ore yielded 91 percent of the total zinc 
produced. Utah zinc output slumped 16 percent to the lowest level 
since 1934. Owing to a 5-month labor strike at the United States 
and Lark group, production of zinc in the West Mountain (Bingham) 
district—for years the leading source of zinc in Utah—declined to 
about half that in 1945, permitting the Park City region to advance to 
first place. Zinc-lead ore concentrated supplied 79 percent of the total 
zinc in 1946, and zinc slag fumed most of the remainder. Production 
of zinc in Nevada in 1946 was the greatest in the history of the State. 
About 70 percent of the total was mined in the Pioche district, Lincoln 
County; nearly 92 percent of the zinc recovered was from zinc-lead ore. 
The mine output of zinc in Montana declined 4 percent in 1946; zinc- 
_ lead ore accounted for 65 percent of Montana's zinc in 1946, and 34 

percent was from zinc ore and old slag. 

Zinc production in the Central States, smallest since 1933, decreased 
1 percent from the 1945 output. The Tri-State (Joplin) region main- 
tained its position as the principal zinc-producing district, with 24 
percent (23 percent in 1945) of the total United States output. 
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Mine production of recoverable zino in the United States, 1925-29 (average) and 
1942—46, by States, in short tons 


1925-29 
State (average) 1942 1943 1944 1945 1946 
Western States: 
BATTER 2,628 | 18,522 | 19,677 ; 40, 226 43, 665 
E A 3, 613 1, 856 „455 9, 923 6. 877 
J)) C 82,868 | 32,215 | 44,094 | 39,955 | 35,773 36, 147 
ö ³Ü1mꝛ ͤ y oot tee 29,128 | 87, 86,707 | 91,372 | 83, 463 71, 807 
Montana. ............-.-......--.---------- 72,519 | 54,715 | 37, 606 127 | 17,403 16,770 
ING TEE 5,570 | 10,197 | 13,647 | 20,609 | 21,457 22, 649 
New Mexico ,351 | 46,461 | 59,524 ,727 | 40, 1 36, 103 
South Dakota..................-.----------|----- ene 115 46 B EN scene 
|). A AI SA AO . 8 44 
l da ⁰w LE Ea Cres 44,385 | 45,543 | 46,806 | 38,994 | 33,630 28, 292 
Washington ......-.......---.-------------- 575 | 14,398 | 12,203 | 11,904 | 11,693 11,329 
215,023 | 310,035 | 322, 256 | 327,366 | 293, 864 | 273. 383 
Central States: 
Arkansas 71 181 96 19 303 85 
Mn A ete Ee 1, 174 9, 389 5, 851 7, 262 8, 310 8, 798 
AE RS AAA 114,323 | 55,874 | 56, 63,703 | 48, 394 47,703 
¿GA A 407 931 341 182 314 
INS eats eee 8 16,708 | 36,394 | 30,413 | 36,626 | 22,175 22, 234 
Oklaboma les c. srr.ss 226, 969 | 146, 510 | 114,085 | 91,449 | 69,300 69, 552 
Wisconsin ; 9,426 | 14,387 | 15,549 | 15,561 14, 276 
382, 944 | 258,181 | 222, 707 | 214,949 | 164, 225 | 162, 062 
Eastern States 
New Jersey. ........ Ll sl rel e eser eee 93,839 | 94,040 | 92,864 | 80,288 | 81,392 64, 454 
New YORK. ur us ck ac rutas 7,091 | 45,807 | 46,000 | 35,541 | 24,978 32,515 
O E 14,631 | 43,971 | 41,766 | 40,831 | 33, 824 24,614 
Ml; 8 11,192 | 15,991 | 18,603 | 19,667 | 16,075 16, 905 


EE € —2——.—ÄU— || a | Cees — ae LU 


eee | emcee — ree | ince | —— —u— — 
——— ee | ee ee | — —————— E — 


724, 720 168,026 744,100 | 718,642 614,358 | 574,833 


Despite a decline of 11 percent in zinc production due largely to a 
sharp drop in the output from New Jersey, the Eastern States con- 
tributed 24 percent of the total domestic output. 


Mine production ! of recoverable zinc in the United States, 1941—46, by months, 
in short tons 


Month 1941 1942 1943 1944 1945 1946 
Murr... E 60, 833 67, 289 58, 798 66, 304 56, 745 51,870 
La EE 55, 627 63, 684 55, 634 65, 253 50, 901 47, 968 
March AO soto a Base EUR gu 61, 184 69, 415 62. 540 68, 219 56, 344 51,177 
ee . RERUN OE Oren 62, 555 68, 521 66, 072 64, 496 51, 663 47, 972 

«AA EE 61, 852 68, 871 59, 620 63, 292 54, 084 48, 655 
ôöĩÄàĩ⅛ẽ4i³ 8 64. 030 64,540 | 650. 628 50, 648 52. 429 42, 966 
) ĩ³˙ wm 8-6 60. 950 63, 253 60, 036 56,710 | 47,686 33, 737 
Aurust EE 8 63. 973 61, 671 61, 423 60.259 | 46,694 46. 567 
September.. eee 63, 453 57, 702 63, 621 53, 362 7. 664 49, 020 

CONSE sce EE , 284 61, 164 64, 999 54, 293 52, 029 52.191 
November 62.038 | 58,892 | 66,652 | 54, 527 51,515 50, 574 

mber „ 67. 346 63, 023 64, 175 52,279 | 46,604 52,126 


—— •—!UAA— — — — — 


749,125 | 768,025 | 744,196 | 718,642 | 614,358 74,833 


! Monthly data for 1941-44 were based largely on smelter receipts, whereas those for 1045 and 1946 represent 
actual mine output. All monthly figures have been adjusted to final annual mine-production totals. 


The 25 leading zinc-producing mines in the United States in 1946, 
listed in the following table, yielded 49 percent of the total domestic 
zinc output. 
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Detailed information on the production of mines and districts in the 
United States may be found in the chapters of this volume dealing 
Mens the mine production of gold, silver, lead, and zinc in the various 

tates. 


Mine production of recoverable zinc in the United States, by districts that produced 
1,000 tons or more during any year, 1942-46, in short tons 


District State 1942 1943 1944 1945 1946 
Tri-State (Joplin region)........ Kansas, southwestern Mis- |237, 936 |200, 514 |190, 270 |139, 274 | 139, 038 
sourl, Oklahoma. 
Coeur d'Alene region........... Idas LESE 78, 313 | 79, 634 | 85, 227 | 78,030 | 67, 420 
New Jersey ᷑ʒ New Jersey... .........------ 94, 040 | 92, 864 | 80, 288 | 81,392 | 64,454 
8t. Lawrence County........... New York.................. 45, 807 | 46,000 | 35, 541 | 24,978 | 32, 515 
Central. New Mexico 42, 374 | 52, 215 | 44, 648 | 36, 245 82, 279 
Eastern Tennessee ll... Tennessee aanne 43, 971 | 41, 766 | 40,831 | 33,824 | 24,614 
Warren (Bis bee) Arizona. 1,449 | 1,020 | 8,070 | 18,078 | 22,374 
Upper Mississippi Valley....... Iowa, moter Illinois, Wis- | 11, 126 | 15, 539 | 17, 242 | 19,318 | 18, 344 
consin. 

Austinville....................- Virgin 15, ?03 | 17,139 | 18, 257 | 16,000 16, 905 
Red CIL... e ors oc Colorado 22,880 | 28,854 | 20, 492 | 15, 805 16, 437 
Elte A ee Nevada.. 8,957 | 11,991 | 17,983 | 16,575 | 15, 764 
Park City region................ Dall. cuca 13,026 | 11,487 | 9,556] 7, 435 8, 876 

etallne  .L.l.. Washington................. 13,620 | 9,292 | 9,236 | 7,704 7, 685 
West Mountain (Bingham)..... LOAA: O) ege A 22. 634 | 23,405 | 19,151 | 14, 670 7, 593 
Summit Valley (Butte Montana 29,313 | 7,877 | 7,874 | 8, 364 7, 108 
California (Lead ville) Colorado 3,344 | 5,512 7,984 7,419 5. 996 
Big BUG sss 8 Arizona 2,650 | 3,009 | 3,704 | 4,922 5, 234 
Kentuck y-Southern Illinois.....| Kentucky, southern Illinois.| 8,006 | 5,630 | 5,910 | 4,735 5, 044 
GEES and Clark | Montana 20, 190 | 24,165 | 20,623 2, 235 4, 995 

ounty). 
Smelter (Tooele County)....... Utah ee ( (?) (3) (3) (4) 
Old Nat (Oracle Arizona. 579 | 2,450 | 2,521 | 4,750 4, 235 
Pina C UR Papago, Twin (EE, PE 1,390 | 5,170 | 3, 607 3, 948 
uttes). 

Ai voc Ge tiu Or AA E OA 1,708 | 2,330 | 3,450 | 2,928 3, 710 
E A A Nevada.. 40 195 | 1,204 3, 705 
Magdalena.................-..- New Mexico 3,185 | 5,200 | 4,474 | 3,044 3, 474 
Pioneer (Rico) Colorado 2,764 | 3,652 | 4,557 3,920 3, 435 
Campo Seco A Zeg Ee AA 712 | 2,134 3, 301 
Gehe rr 284 |........ 46 | 1,300 2, 877 
Ten Mile Colorado 643 971 | 1,483 | 2,142 2, 490 
Warm Spring. lg 6,260 | 4,740 | 4,000 | 2,797 | 2,161 
Upper San Miguel.............. Colorado 300 | 1,213 828 | 1,458 1, 963 
Flat Creek.....................- Califor nis A 1,532 | 1,714 1, 926 
Northport. .....-..-...--.------ Washington 685 914 | 1,438 | 1,410 1,790 
Chelan Laken LN E Ee 1,930 | 1,074 | 2,419 1,730 
Anis ta wet Colorado 37 474 577 795 1. 590 
Beddleston. Montoang 1, 266 953 1, 529 1, 878 1, 516 
Rush Valley rr DIA ee ee (?) (2) (2) (2) (2) 

arsha g Arizona 4,825 | 3,398 | 2,051 | 1,666 1. 128 
Breckenridge Gerne A 231 318 723 1,110 
Patagonia EE 1,913 | 1,931 | 1, 261 683 833 
Sheridan. Montana 139 519 | 1,053 861 785 
Wallapai................-.------ re 2,244 | 1,542 | 1,046 486 
Hunter Valle California. NI AA eee 3,346 | 3,311 [.......- 
Pioneer (Superlor).............. ATİZOD8S. cbc EE 8,884 4, 072 | 3,850 | 2,297 |........ 
Yankee Hill EE Califor AN PA 407 | 1,444 | 1,251 |........ 
South Mountains Idaho A ered 1, 485 633 606 678 |........ 
Packer Creek Montana... ccc ð cosas 1,001 | 1,389 2544 
Livingston Viteiniss See 198 | 1,456 | 1,410 75 |........ 


! Includes very small quantity produced clsewhere in State. 
! Bureau of Mines not at liberty to publish. 


SMELTER PRODUCTION 


During 1946, 2] primary zinc-reduction plants were in operation, 
of which 12 operated with horizontal retorts exclusively, 1 with both 
horizontal and vertical retorts, 3 with vertical retorts exclusively (one 
electrothermic), and 5 with electrolytic methods. 

The St. Joseph Lead Co. continued experimental operation of its 
slag-fuming plant at Herculaneum, Mo., in 1946 for the recovery of 


1248 MINERALS YEARBOOK, 1946 


slab zinc as a direct product of the operation that treats lead blast- 
furnace slag containing 12 to 16 percent zinc. 

Horizontal-Retort Plants.—The total number of retorts reported at 
active horizontal-retort primary plants in 1946 was 73,240, a 1-percent 
decrease from the 74,120 retorts on December 31, 1945, at plants 
which operated during that year. Of the total retorts reported, 
54,272 (74 percent) were in use at the close of 1946, compared with 
54,932 (74 percent) in operation at the end of 1945. à 

Vertical-Retort Plants.—Four vertical-retort continuous distilling 
plants operated during 1946. "The St. Joseph Lead Co. operated its 
9 electrothermic units at Josephtown, Pa., at about 90 percent capacity 
throughout the year. Of the 66 vertical retorts at the remaining 3 
plants, 62 were in operation on December 31, 1946. 

Electrolytic Plants.—Five electrolytic plants were in operation 
during 1946, as in 1945. There were 3,670 cells at the plants on 
December 31, 1946, ot which 3,128 (85 percent) were in operation 
compared with 3,184 (99 percent) at the end of 1945. No new instal- 
lations were reported under construction or planned. 

Smelting Capacity.—Irrespective of additions or subtractions of 
smelter recovery units, statistics on domestic smelting capacity vary 
from year to year owing to changes in metallurgical practices among 
the various plants. According to reports to the Bureau of Mines, the 
zinc-reduction plants in the United States on December 31, 1946, had 
a stated annual capacity to produce 1,067,800 tons of slab zinc under 
normal operating conditions, allowing for necessary shut-downs for 
repairs. This figure, which compares with a 1,054,000-ton reported 
capacity at the end of 1945, indicates that the 1946 output was 72 
percent of the capacity as compared with 77 percent in 1945. Hori- 
zontal- and vertical-retort plants operated at 73 percent of a stated 
641,000-ton capacity (77 percent of a 672,000-ton capacity in 1945), 
electrolytic plants at 74 percent of a 382,400-ton capacity (80 percent 
in 1945), and secondary smelters at 59 percent of a 44,400-ton capacity 
(64 percent of a 44,000-ton capacity in 1945). 

No additional smelting capacity was planned at the end of 1946, 
and only a small increase of four graphite retorts was under construc- 
tion at one smelter. 

Waelz Kilns.—W aelz plants have been installed in recent years at 
several midwestern and eastern smelters to facilitate recovery of 
additional metals from the ore and to reduce over-all smelting losses. 
The following companies operated Waelz kilns in 1946: 

Arkansas: 

Fort Smith—The Residue Co. 

Illinois: 

Fairmont City—American zine Co. of Illinois. 


Danville—The Hegeler Zine Co. 
La Salle—Matthiessen & Hegeler Zine Co. 


Kansas: 

Cherryvale— National Zine Co., Inc. 
Oklahoma: 

Henryetta—Eagle-Picher Mining & Smelting Co. 
Pennsylvania: 


Donora—American Steel & Wire Co. 
Langeloth—American Zinc & Chemical Co. 
Palmerton—New Jersey Zine Co. 


ZINC 1249 


Slag-Fuming Plants.—The recovery of zinc from lead smelting slags 
has become an increasingly important source of zinc in the United 
States in recent years. In the slag-fuming process zinc is recovered 
in the form of oxidized zinc fume from hot slags of lead blast furnaces 
and reclaimed dump slags from old lead GE slag accumulations. 
The oxidized zinc fume is further treated at electrolytic and horizontal 
retort zinc smelters for recovery of metallic zinc. The following com- 
panies operated slag-fuming plants in 1946: 


Idaho: 

Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 
Montana: 

East Helena— Anaconda Copper Mining Co. 


Tooele— International Smelting & Refining Co. 


In 1946, the three plants in the United States treated 486,428 tons 
of hot and cold slag, which yielded 75,385 tons of oxide fume containing 
41,566 tons of recoverable zinc. 

The American Smelting & Refining Co. completed plans in 1946 for 
the construction of a slag-fuming plant to recover zinc from slag at the 
company El Paso (Texas) smelter. Construction on the project was 
begun early in 1947. 

Active Zinc-Reduction Plants.—A list of the zinc-reduction plants 
operating in the United States in 1946 follows: 


Horizontal-retort plants 


ansas: 
Fort Smith—Athletic Mining & Smelting Co. 
Van Buren—Arkansas Smelting Co.! 
Illinois: 
Fairmont City—American Zinc Co. of Illinois. 
Danville—The Hegeler Zinc Co. 
La Salle—Matthiessen & Hegeler Zinc Co. 
Oklahoma: 
Blackwell— Blackwell Zinc Co. 
Henryetta—Eagle-Picher Mining & Smelting Co. 
Bartlesville—National Zine Co., Inc. 
Pennsylvania: 
Langeloth—American Zinc & Chemical Co. 
Donora—American Steel & Wire Co. 
Palmerton—The New Jersey Zine Co. of Pennsylvania. 


Ark 


Amarillo—American Smelting & Refining Co. 
Dumas—American Zine Co. of Illinois. 


. Vertical-retort plants 
Illinois: 
Dupue—The New Jersey Zine Co. 
Pennsylvania: 
Palmerton—The New Jersey Zinc Co. of Pennsylvania. 
Josephtown—St. Joseph Lead Co. 
West Virginia: 
Meadowbrook— E. I. du Pont de Nemours & Co. 
Electrolytic plants 


0: 
Kellogg—Sullivan Mining Co. 
Illinois: 
East St. Louis—American Zinc Co. of Illinois. 
. Montana: 
Anaconda — Anaconda Copper Mining Co. 
Great Falls—Anaconda Copper Mining Co. 


Idah 


Texas: , 
Corpus Christi—American Smelting & Refining Co. 


$ Operations suspended January 1946. 
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PRIMARY AND REDISTILLED SECONDARY SLAB ZINC 


'The output of primary slab zinc in 1946, the smallest since 1940, 
dropped 5 percent below the 1945 production. Although the use of 
foreign ore declined and the slab zinc produced from this source 
dropped 10 percent, the quantity of zinc recovered from foreign ore 
continued high in comparison with p years. Production from 
domestic ore, lowest since 1938, declined 2 percent to continue the 
downward trend in evidence since 1941. 

Production of redistilled slab zinc from zinc scrap declined 10 per- 
cent in 1946. Of the 44,516 short tons of redistilled secondary slab 
zinc produced, 18,408 tons (41 percent) were derived from primary 
smelters, and 26,108 tons (59 percent) were produced at secondary 

lants. Data on the output of remelted secondary slab zinc are not 
included with those for redistilled metal. ln 1946 the production of 
slab zinc recovered by remelting purchased scrap amounted to 8,212 
tons (8,090 tons in 1945). Zinc rolling mills and other consumers of 
slab zinc recover large quantities of zinc from their own plant scrap; 
but such metal is not measured statistically, for it normally does not 
enter the market as scrap. 


Primary and redistilled secondary slab zinc produced in the United States, 1942-46, 
in short tons 


Primary Total (ex- 


! Includes a small tonnage of foreign slab zino further refined into high-grade metal in the United States. 
DISTILLED AND ELECTROLYTIC ZINC 


Of the 1946 output of sient zinc, 61 percent was distilled and 
39 percent was produced electrolytically compared with 65 and 35 
percent, respectively, in 1945. 

An increased demand for zinc for alloy die-casting was largely the 
cause for the gain in output of Special High Grade zinc, the only 
grade of slab zinc in which production increased in 1946. In contrast 
toa 55 rise in output of Special High Grade, Regular (Ordinary) 
High Grade decreased 6 percent, Intermediate 34 percent, Selected 21 
percent, and Prime Western 10 percent. Production of Brass Special 
remained B The original first-stage smelter pro- 
duction of Prime Western zinc was somewhat higher than is indicated 
in the following table, but to avoid duplication the quantity consumed 
in redistilling was omitted because the resultant Special High Grade 
slab zinc thus produced is reported. Of the total 1946 production 
(comparable 1945 figures in parentheses), 30 percent (32 percent) was 
Prime Western, 31 percent (27 percent) Special High Grade, 23 percent 
(24 percent) Regular High Grade, 10 percent (9 percent) Brass 5 ecial, 
4 percent (6 percent) Intermediate, and 2 percent (2 percent) Selected. 


ZINC 1251 


Distilled and electrolytic zinc, primary and secondary, produced in the United 
States, 1942-46, in short tons 


CLASSIFIED ACCORDING TO METHOD OF REDUCTION 


Year Total 
1: A ³ -·r,rr A — 945. 
JJ!!! 8 990, 524 
1 ³ĩ³ÜAA1AmAA / 8 918, 339 
)J; 8 813, 803 
1940 EE 


Year (Interme- 
Special Regular 

High GradejHigh Grade] diate) | ¿ae | Selected 

(99.99% Zn)| (Ordinary) 
1942............ 231, 422 71,527 86, 176 26, 800 272, 641 
1833 208, 168 303, 743 62, 700 82, 20, 445 228, 990, 524 
e 251, 210 251, 595 55, 923 54, 24, 396 230, 814 918, 330 
1945............ 220, 241 191, 639 49, 106 75, 749 17, 367 259, 701 81 
1946. ..........- 236, 184 32, 294 75, 296 13, 697 224, 041 


t For total production of secondary zinc see chapter on Secondary Metals—Nonferrous. 


PRIMARY SLAB ZINC, BY STATES 


Montana was the leading producer of primary slab zinc in 1946. 
1 which displaced Montana for first place in 1945, ranked 
second in 1946 and was followed by Oklahoma. Of the States for 
which production figures may be released, Illinois, Idaho, and Arkansas 
Occupied the next three positions, in order of decreasing importance. 
Montana and Idaho, as usual, produced electrolytic zinc only, Illinois 
and Texas made both electrolytic and distilled metal, and all other 
States confined their operations to distillation alone. 

Some indication of the movement of foreign ores and concentrates 
within the United States is revealed when a break-down of the produc- 
tion of primary slab zinc from this source is considered. Of the 269,057 
tons of primary slab zinc of foreign GE 55 recovered in 1946, smelters 
in Montana accounted for 29 percent, Pennsylvania 21 percent, Okla- 
homa 17 percent, Illinois 13 percent, Texas 11 percent, West Vir- 
ginia, Arkansas, and Idaho combined 9 percent. Of the total slab 
zinc ¡produced from foreign ores and concentrates, 46 percent was 
recovered by electrolytic methods and 54 percent by distillation. 


Primary slab zinc produced in the United States, by States where smelted, 
1942-48, in short tons 


— —— 
eee TT DN D —2—ä ———— 


Bee 39, 916 
1943.............|- 35,704 | 41,129 | 221, 680 | 237, 585 


198............. 31,350 | 36,562 | 155,362 | 224,391 | 107, 
1945.............| 29,391 | 33,110 | 124, 904 | 179, 251 | 106,115 
1946.............| 18,720 | 34,832 | 104,002 | 186,662 | 104, 125 


! Texas and West Virginia; also Missouri in 1943 and 1944. 
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SECONDARY ZINC 


In addition to the redistilled secondary slab zinc (unalloyed) already 
reported herein, some remelted slab zinc is produced, and a large quan- 
tity of secondary zinc is recovered each year in the form of alloys, zinc 
dust, zinc pigments, and zinc salts. Additional information on sec- 
80 zinc is given in the Secondary Metals Nonferrous chapter of 

is volume. 


BYPRODUCT SULFURIC ACID 


Sulfuric acid made from the sulfur dioxide gases produced im roasting 
zinc blende (sphalerite) is an important byproduct of zinc smelting. 
To utilize a larger proportion of their acid-producing capacity, some 
plants also consume large quantities of native sulfur. The production 
of sulfuric acid at zinc-blende roasting plants decreased 17 percent in 


1946. 
Sulfuric acid (60° B. basis) made at zinc-blende roasting plants in the United 
States, 1942-46 
Made rum no Made from native sulfur Total ! 
Year 
Short | values | Short tons] Value? 
1940: An 695, 242 | $6, 570, 037 147, 513 | $1, 393, 998 
C 879, 266 | 8,687,148 | 1565, 210] 1,533,475 
CT 839,451 | 8, 344, 143 258,927 | 2,573, 734 
104 786, 582 7,944, 478 3, 063, 603 
1046. 701,080 | 6, 842, 541 207.141 | 2,021,696 
1 Includes acid from fo blende. 
2 At average of sales of d. 
ZINC DUST 


All previous records for production of zinc dust were broken in 1946, 
the total output being 10 percent greater than in 1945 and 8 percent 
above the former high point reached in 1944. Zinc powder and blue 
powder are not included in the total produced; the zinc dust statisti- 
cally reported is restricted to commercial grades that comply with 
severe specifications as to percentage of unoxidized metal, evenness of 
grading, and fineness of particles. The zinc content of the dust pro- 

uced ın 1946 ranged from 94.97 to 99.69 percent and averaged 97.91 
percent. Shipments of zinc dust totaled 27,257 tons, of which 1 pe 
cent went to foreign countries. Shipments of zinc dust were slightly 
lower than production, and as the quantity consumed &t manufac- 
turers’ plants was small (3 percent of output), producers’ stocks 
increased from 1,622 tons (corrected figure) at the beginning to 2,148 
tons at the close of the year. 

The average price of zinc dust shipped to domestic consumers in 1946 
was 10.6 cents a pound compared with 10.1 cents in 1945. The raw 
materials used to manufacture zinc dust are reviewed in the Secondary 
Metals—Nonferrous chapter of this volume. Most of the production 
is from zinc scrap (principally galvanizers’ dross), but some is recov- 
ered from zinc ore, slab zinc, and as a byproduct of zinc refining. 


ZINC 1253 
Zinc dust i produced in the United States, 1942—46 


1 AN produced by distillation. 


ZINC PIGMENTS AND SALTS 


The principal zinc pigments are zinc oxide and lithopone, and the 
principal salts are the chloride and sulfate. These products are manu- 
factured from various zinc-bearing materials, including ore, metal 
scrap, and residues. Details of the production of zinc pigments and 
salts are given in the Lead and Zinc enen and Zinc Salts chapter 


of this volume. 
DOMESTIC CONSUMPTION 
NEW SUPPLY 


The following table shows the 5-year record of primary slab zinc 
available for consumption in the United States. This calculated 
quantity, in effect, is equivalent to primary slab zinc apparently made 
available each year for shipment to domestic consumers during the 

ear. 

In addition to primary slab zinc, 45,213 tons of redistilled secondary 
slab zinc were made available to consumers in 1946, after allowance 
for a decrease in stocks at secondary smelters. Also 8,212 tons of 
remelt spelter were produced from purchased scrap. 


Primary slab zinc available for consumption in the United States, 1942-46, in short 


tons 
1942 1943 1946 
Supply: 
Stocks at smelters Jan. 111. 24, 212 82, 498 254, 7 
Production 1886, 810 1 933, 828 728, 262 
P ³˙·wd̃»W. E 36, 352 56, 155 104, 743 
Total available 047,374 | 1,072, 481 1, 087, 770 
EMT — 
Withdrawn: 
EXDOFN. ged 133, 938 97, 439 K 15 e 2 
Shipments for Government account. ; 
Stocks at smelters Dec. 34. 82, 498 168, 777 254, 765 175, 586 
Total withdrawn.................... 216, 436 266, 216 267, 849 275, 024 
-— oe: Já IAAA>> Leen 
Available for consumption............-.-.- 730, 938 806, 265 826, 627 812, 746 


1 Adjusted to exclude imported slab zinc further refined into high-grade metal in the United States. 
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ZINC 1255 


The volume of slab zinc consumed for rolled products fell 5 percent 
short of equaling the 1945 figure. In addition to slab zinc, the rolling 
mills remelt and reroll the metallic scrap produced from their fabri- 
cating operations. The scrap so treated in 1946 amounted to 18,670 
tons—a 42-percent decrease from the comparable total processed in 
1945. Purchased zinc scrap in the form of zinc clippings, old zinc 
Scrap, and engravers' plates totaling 3,313 tons were melted and rolled 
in 1946 (3,652 tons in 1945). Production of rolled zinc from slab zinc 
TX RNV scrap was 92,648 tons, a decrease of 6 percent from the 
total for 1945. Inventories of rolled zinc were 2,556 tons on December 
31, 1946, compared with 2,498 tons (revised figure) on the same date in 
1945. In addition to the actual shipments of 61,128 tons of rolled 
zine in 1946, the rolling mills processed 50,133 tons of rolled zinc 
(including that which was remelted and rerolled) in manufacturing 
32,429 tons of semifabricated and finished products. | 


Rolled zinc produced and quantity gérer consumption in the United States, 


1945 1946 
Value Value 
Short Short 
tons Average tons Average 
Total per Total per 
pound pound 
Production: 
Sheet zino not over 0.1 inch thick. 16,746 | $4, 624, 274 $0. 138 27,088 | $8, 581, 082 $0. 158 
Boiler plate and sheets over 0.1 
inch thick...................... 3, 057 717, 301 117 1. 615 389, 904 . 121 
Strip and ribbon zinc 1. 77,175 | 18, 817, 191 .122 62,350 | 16, 460, 388 . 132 
Foll, rod, and wire . 1,406 559, 213 . 199 1, 595 624, 508 . 196 
Total rolled zino................ 98, 384 | 24, 717, 979 126 92, 648 | 26, 055, 882 141 
de e AAA 8 J NM AAA. ANN EE AL EPA 8 
ee A 5, 418 1, 484, 826 . 137 11, 957 3, 693, 009 . 154 
Available for coonsumption............ LAT IA AAA NONE 3 80, 633 ꝑ 
Value of slab zinc (all grades) SSS [edente ret . 089 
7alue added by rolling................1]..........]|............ LEE A . 052 


! Figures represent net production. In addition, 31,968 tons of strip and ribbon zinc in 1945 and 18,670 tons 


1 1946 were rerolled from scrap originating in fabricating plants in connection with zinc rolling mills, 
! Less than 1 


ton. 
' Allowances made for change tn producers’ stocks of rolled zinc. 
Revised figure. 


The following table shows the six commercial grades of refined slab 
~ c and purchased remelt spelter consumed by the various industries 
1946. Of the 801,242 tons of domestic and foreign zinc consumed, 
Hercent was Prime Western, 32 percent Special High Grade, and 17 
"ent Regular High Grade, compared with 38, 25, and 22 percent, 
.ectively, in 1945. All grades of zinc were used for ged and 

e manufacture of brass and rolled zinc products. Prime Western 

the principal grade used in the hot-dip process of galvanizing, the 
being used chiefly for electrogalvanizing. Rigid specifi- 


cent of the total used in this industry being of the two highest 


— 
ki 
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CONSUMPTION ° 


5 to reports from plants representing an estimated 99 
percent of the consuming industry in the United States (670 plants in 
1946), 801,242 tons of slab zinc (including 3,912 tons of purchased 
remelt spelter) were put in process in 1946, a 6-percent decline from 
the 1945 total of 852,311 tons and 10 percent below the record level 
of 888,626 tons in 1944. Receipts at consumers’ plants during 1946 
were 821,930 tons. The apparent discrepancy between this figure and 
the calculated 866,171 tons of primary and secondary slab zinc and 
remelt spelter shipped to domestic consumers in 1946 can be attributed 
to incomplete coverage of the survey, variations in the quantity of 
metal in transit from producer to consumer at the beginning and the 
end of the year, and unaccounted-for slab zinc stored in bonded 
warehouses. l 

Galvanizing continued as the principal use of slab zinc, although the 
dan consumed for this purpose in 1946 declined 5 percent. The 
use of slab zinc fell sharply, owing largely to labor strikes at the brass 
mills and the increasing use of brass scrap in lieu of virgin metal. The 
quantity of zinc used for zinc-base alloys reached an all-time high of 
212,211 tons, a gain of 62 percent over 1945. 


Consumption of slab zinc in the United States, 1942-46, by industries, in short 


tons ! 
Industry and product 1942 1943 1945 1946 
Galvanizing: 3 
Sheet and stri dd 76, 106 72, 233 135, 383 113,816 
Wire and wire rope 35, 216 37, 391 083 43, 667 
Tubes and pipe 47, 085 51, 023 63, 163 62, 460 
Wire elo oca da 7,320 3) (3) 
IA EES 3 14, 549 10, 014 10, 503 
ther $..... EE 81, 764 . 78,005 82, 538 89, 223 
247. 491 253, 201 337, 181 319, 750 
Brass products: 
Sheet, strip, and plate 287, 962 146, 375 66, 125 
and wife... ee eL ooh ee 292, 820 66, 538 , 200 53, 
% ENT cS 24, 4560 21, 507 19. 173 
Castings and billets 16, 851 12, 942 4, 776 
Copper-base ingots...................- 27,126 20, 384 9, 893 4, 379 
Other copper-base products............ 2, 888 1, 861 1, 262 
— 19.946 ^ 419,079 259,377 149102 
Zinc-base alloy: 
Die cast ing 58, 918 60, 115 121, 966 206, 237 
Alloy dies and ro. occ. 21, 227 16, 067 8, 286 5, 313 
Slush and sand castings............... (5) 143 584 
80, 145 76, 325 130, 836 212, 211 
Rolled zinc................................ 66, 045 48, 520 97, 92, 397 
Zend ð 7, 977 11, 406 18, 113 19,170 
Other uses: 
Slush casting 552 (t) (9 (ij 
Wet batteries rene un 1, 667 1, 807 1, 700 1, 685 
Desilverizing lead..................... 1, 251 2, 178 2, 005 1, 
Eight metai ER ) 1,074 1, 469 545 
Other T- EEN 3, 095 3, 3, 861 4, 642 
6, 565 8, 147 9, 215 8, 603 
Total consumption 7. 328.169 | 816,777 | 888,626 | 1852311 | 801,242 


— H — ——— 
a a Calivass of 600 plants in 1942 and a somewhat larger coverage in 1943—46 mostly from small 

Includes zinc used in electrogalvanizing, but excludes sherardizing. 

3 Separate figures not available but included in “Other,” 

* Includes miscellaneous articles not given elsewhere. 

3 Included under “Other uses.“ 

ê Included under "'Zinc-base alloy” In 1943-46, 

Includes zinc used in making zinc dust, bronze powder, alloys, chemicals, castings, and miscellaneous 
uses not elsewhere mentioned. 

* Includes 6,982 tons of remelt zinc in 1944, 5,111 tons in 1945, and 3,912 tons in 1948. 


3 See also, Ransome, Alfred L., Consumption of Slab Zinc In the United States, 1900-45, by Industries, 
Grades and Geographic Divisions: Bureau of Mines Inf. Circ. 7450, February 1948, 31 pp. 
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The volume of slab zinc consumed for rolled products fell 5 percent 
short of equaling the 1945 figure. In addition to slab zinc, the rolling 
mills remelt and reroll the metallic scrap produced from their fabri- 
cating operations. The scrap so treated in 1946 amounted to 18,670 
tons—a 42-percent decrease from the comparable total processed in 
1945. Purchased zinc scrap in the form of zinc clippings, old zinc 
scrap, and engravers’ plates totaling 3,313 tons were melted and rolled 
in 1946 (3,652 tons in 1945). Production of rolled zinc from slab zinc 
5 scrap was 92,648 tons, a decrease of 6 percent from the 
total for 1945. Inventories of rolled zinc were 2,556 tons on December 
31, 1946, compared with 2,498 tons (revised figure) on the same date in 
1945. In addition to the actual shipments of 61,128 tons of rolled 
zinc in 1946, the rolling mills processed 50, 133 tons of rolled zinc 
(including that which was remelted and rerolled) in manufacturing 
32,429 tons of semifabricated and finished products. 


Rolled zinc produced and quantity gier Pras consumption in the United States, 


Value Value 


Short Short ö 
tons Average tons Average 
Total per Total 
pound d 


Lo df ———— — — —Ff——ĩ— — 


Production: 
Sheet zino not over 0.1 inch thick. 16,746 | $4, 624, 274 $0. 138 27, 088 | $8, 581, 082 $0. 158 
Boiler nae and sheets over 0.1 
c 


inch (hiek `. 3, 057 717, 301 „117 1. 615 389, 904 . 121 

Strip and ribbon zine 1. 77,175 | 18, 817, 101 . 122 62, 350 | 16, 460, 388 . 132 

Foil rod, and wire. 1, 406 559, 213 . 199 1, 595 624, 508 . 196 

Total rolled zin 98, 384 | 24, 717, 979 126 92, 648 | 26, 055, 882 141 

„ ĩ »... CASA rr PRA 

XDOTtS a—n e eco conoce. 18 | 1, 484, 826 137 | 11,957 | 3,693,009 154 

Available for consumption............ 3492, 781 |............]-........- WM «s Ee PE 
Value of slab zinc (all grades) .........|..........|..--........| .088 |..........|............ 

Value added by rolling rf. 052 


! Figures represent net production. In addition, 31,968 tons of strip and ribbon zinc in 1945 and 18,670 tons 
in 1946 were rerolled from scrap originating in fabricating plants in connection with zinc rolling mills. 

Less than 1 ton. 

3 Allowances made for change in producers’ stocks of rolled zinc. 

$ Revised figure. x 


The following table shows the six commercial grades of refined slab 
zinc &nd purchased remelt spelter consumed by the various industries 
in 1946. Of the 801,242 tons of domestic and foreign zinc consumed, 
37 percent was Prime Western, 32 percent Special High Grade, and 17 
percent Regular High Grade, compared with 38, 25, and 22 percent, 
respectively, in 1945. All grades of zinc were used for galvanizing and 
in the manufacture of brass and rolled zinc products. Prime Western 
was the principal grade used in the hot-dip process of galvanizing, the 
higher grades being used chiefly for electrogalvanizing. Rigid specifi- 
cations in brass manufacture necessitate the use of high-purity metal, 
66 percent of the total used in this industry being of the two highest 
grades. 
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Consumption of slab zinc in the United States in 1946, by grades, according to 
industry, in short tons 


Special | Re 
Inter- Brass Prime 
igh igh | mediate | Special Selected Western Remelt | Total 


Grade | Grade 
Galvanizing................. 11,514 | 14,610 | 10,985 | 12,870 973 | 266, 270 2,537 | 319,759 
Brass products... ........... 33, 975 64, 239 11, 193 14, 046 261 34, 613 775 149, 102 
Zine-base alloy 207, 063 3, 905 ORN A ee 229 328 212, 211 
Rolled z ine 3, 35,778 | 11,545 | 36, 498 1, 160 3, 562 luciana. 92, 
BOO EE, IO PS EE, EEN 19, 170 
469 | 1,281 | 669 |......... 1, 529 274 
Total........---------- 250, 657 | 139,301 | 35,002 | 64,083 2, 394 | 296, 203 8,912 | 801,242 


STOCKS 


Producers’ Stocks.—Inventories of slab zinc at producers! plants 
dropped 31 percent in 1946 and were the lowest recorded since 1943. 
Of the 176,342 tons on hand at the end of the year, 123,231 tons were 
Special High Grade and Regular High Grade and the remainder 
(53,111 tons) of lower E compared with 169,679 tons and 86,537 

the 


tons, respectively, at end of 1945. Nearly the entire decline can 
be accounted for by reduced inventories of Prime Western (75 percent) 
and Special High Grade and Regular High Grade (27 1 b 

Stocks of zinc ore (60 percent concentrates) in the Tri-State district 
(as reported by the Tri-State Zinc and Lead Ore Producers’ Associa- 
tion) were 3,677 tons, lowest for the year, at the beginning of 1946. 
Inventories increased to 6,930 tons on March 23 but declined there- 
after to 3,988 tons on July 13. High point of the year was reached on 
November 2, with a total of 10,614 tons, followed by & general down- 
ward trend to 8,328 tons on December 28. 


Stocks of zinc on hand at zinc-reduction plants in the United States at end of year, 
1942—48, in short tons 


1942 1943 1944 1946 


At primary reduction plants 82,408 | 168,777 | 233,044 | 254, 765 
At secondary distilling plants -0-0-0-2 1, 942 1, 829 652 1, 451 


84,440 | 170,606 | 233,096 | 256, 216 176, 342 


Consumers’ Stocks.—Stocks of slab zinc at consumers’ plants 
increased markedly in 1946, the total on December 31 being 28 per- 
cent over the quantity on hand at the beginning of the year. Inven- 
tories increased abruptly at the first of the year to a high of about 
116,300 tons on May 31, followed by a general downward trend during 
the remainder of the year. At the average monthly rate of consump- 
tion in 1946, consumers’ stocks on hand at the end of 1946 were 
slightly more than 1 month’s requirements. 
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Consumers’ stocks of slab zine at plants at the beginning and end of 1946, by 
industries, in short tons | 


Galva- Die Brass no 
nizers | casters! | mills? ne plants | Others | Total 


— | see eis | eee —— K. — . centre 


Dec. 31, 1945. .................- 333,086 | 312,791 | 318, 185 6, 317 3 585 31,417 | 8472, 381 
Dec. 31, 194. 42, 678 22, 271 20, 041 6, 548 346 1, 104 1 92, 088 


1 Includes producers of zinc-base die castings, zinc-alloy dies, and zinc-alloy rods. 
i erie rass mills, brass ingot makers, and brass products. 

v . ` ' 
4 Stocks on December 31, 1945 and 1946, exclude 410 tons and 497 tons, respectively, of remolt spelter. 


PRICES 


The base ceiling price established by the Office of Price Administra- 
tion of 8.25 cents & pound for Prime Western grade slab zinc at St. 
Louis remained unchanged through June 30. A bill to extend the 
OPA was vetoed by the President on June 29, and on July 3 the price 
of zinc advanced to 9.50 cents, St. Louis. With reestablishment of 
the OPA by legislative action on July 25, the former ceiling price of 
8.25 cents became effective and prevailed until October 14, when the 
OPA announced an upward revision of 1 cent per pound in the ceiling 
price, establishing the market at 9.25 cents, St. Louis. The OPA 
order of November 12, retroactive to November 10, removed ceiling 
prices from all metals and opened the way for a further price advance 
on November 12 to 10.50 cents, St. Louis, the highest quotation on 
Prime Western zinc since March 1917. The weighted average price 
received by the producers for all grades of zinc sold in 1946 was 8.9 
cents & pound, f. o. b. plants, compared with 8.6 cents in 1945. The 
1946 price of 12.2 cents for zinc, which appears in the State chapters 
of this volume, represents the weighted average price received for all 
grades of slab zinc (8.9 cents) plus the increment—in terms of cents 
per pound based upon the total mine output of recoverable zinc—of 
537,954,842 in subsidies for overquota production and special mine 
and smelter contracts paid by the Office of Metals Reserve. 

The general policy of the Quota Committee pertaining to the 
Premium Price Plan for overquota mine production of domestic zinc 
(copper and lead were also included) prevailed through June but 
! collapsed with expiration of the OPA and ceiling prices on June 30. 

Upon reestablishment of the OPA in late a provisions were made 

for retroactive premium payments to cover the period when no plan 
was in effect. The Premium Price Plan was extended until June 30, 
1947, under the same terms as in the past, except that incorporated 
in the subsidy section of the bill extending the OPA was a provision 
that “adjustments shall be made to encourage exploration and devel- 
opment work and adequate allowances for depreciation and depletion.” 

he bill further provided that all classes of premiums were non- 
cancelable unless necessary to make individual adjustments of income 
to specific mines. With the abandonment of metal price ceilings on 
November 10, subsidies to mines financially aided by the Premium 
Price Plan were computed with average monthly market quotations 
as a base. A compilation of 5 data showing production of 
zinc under the Premium Price Plan, 1943-46, at the various quota 
levels and the payments made, is given in the following table. 

193065—48— —80 
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The official London maximum price of £31 5s. per long ton, dut 
aid, for foreign zinc delivered to consumers, fixed by the Britis 
Ministry of Supply on June 11, 1945, was advanced to £39 5s. on April 
8,1946. Subsequent price advances during the year occurred oo July 
1 and November 13 when quotations rose to £50 and £55, respectively. 
'The Londou price remained unchanged the balance of the year but was 
raised to £70 per long ton beginning January 1, 1947. Quotations of 
the London Metal Exchange, discontinued at the outbreak of the war 

in September 1939, were not resumed during 1946. | 


Price of zinc and zinc concentrates, 1942-46 


EE E 


Average price common zinc at— 


St. Louis (spot) ......................... cents per pound. B. 25 8. 25 8. 25 8. 25 8. 73 

% ³·¹¹ iA ³·˙¹m ] mm eee ceed do....| 8.66 8. 66 8. 65 8. 65 9. 15 

ö ³˙ͥỹ w! md do....| 4.63 4. 63 4. 63 5. 18 7. 75 
Excess New York over London.......................... do....| 4.03 4. 03 4. 02 3. 47 1. 40 
Joplin 60-percent zinc concentrates: 

Price per short ton........................ l.l... dollars..| 55.28 | 55.28 | 55.28 | 55, 28 51. 12 
Price indexes (1925-29 average = 100): 

Zinc (New Fork! ))) 122 122 122 122 128 

Lead (New e ida 87 87 87 87 109 

Copper (New York)... 80 80 80 80 o3 

Nonferrous metals j LL LL ll LLL lle ll. 87 87 87 87 100 

All commodities “tt LL LL cllc Lll llll e cll. 101 105 106 108 121 


Average price for foreign zinc, converted to cents per pound with the pound sterling at $4.0214. 
? Based upon price indexes of U.S. Department of Labor. 


Average monthly quoted prices of common zinc (prompt delivery or spot) St. Louis 
and London, and of 60-percent zinc concentrates at Joplin, 1945-46 ! 


1945 1946 


60-percent | Metallic zinc (cents | 60-percent | Metallic zine (cents 
Month zinc con- per pound) zinc con- per pound) 
centrates centrates 
in the Jop- 


lin region 
(dollars 
per ton) 2 


8t. Louis | London! (dollars 


Januar $55. 28 8. 25 4. 63 50. 00 8. 25 8. 62 
Februar 55. 28 8. 25 4. 68 50. 00 8. 25 5.62 
Men ee 55. 28 8. 25 4. 63 50. 00 8. 25 5. 
lll! ⁵ĩW 8 55. 28 8. 25 4. 63 50. 00 8. 25 6. 72 
)J) ͤ PME 55. 28 8. 25 4. 63 50. 00 8. 25 7. 05 
FCC 55. 28 8. 25 5. 34 50. 00 8. 25 7. 05 
M!! AA 55. 28 8. 25 5. 62 (4) 9. 24 8. 98 
Aug!!! an E Eres 55. 28 8. 25 5.62 50. 00 8. 25 8. 98 
September. 55. 28 8. 25 5. 62 50. 00 8. 25 8. 98 
Gebe e El esed 55. 28 8. 25 5. 62 50. 00 8. 87 8. 98 
November 55. 28 8. 25 5. 62 60. 00 0. 12 9. 52 
December 65. 28 8. 25 5. 62 64. 00 0. 50 9. 88 
Average for „ear 55. 28 8. 25 5.18 51. 12 8. 73 7. 75 


St. Louis London: 


e 


! Joplin: Metal Statistics, 1947, p. 562. St. Louis: Metal Statistics, 1947, p. 559. London: E&MJ Metal 


and Mineral Markets. 
Poen not include Government premium of $29.70 a ton on zinc concentrates payable for overquota pro- 
1 Avernge price for foreign zinc converted to cents per pound with the pound sterling at $4.02%. Official 
maximum pie raised on June 11, 1945, and Apr. 8, July 1, and Nov. 13, 1946. 
* No market due to uncertainty of Premium Price Plan subsidies. 
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Average price received by producers for zinc, 1943-46, by grades, in cents per 


pound ! 
1942 1943 1944 1945 1946 
Grade A:? 
Special High Gradi Lc. Lee LLL. 9. 00 8. 91 R. 90 8. 89 9. 18 
Regular en A 9.10 8.74 8. 62 8. 60 8.81 
Grade B: Intermediate 8. 64 8. 71 8. 74 8. 66 9. 08 
Grades C and D: 3 
Brass 8pecial................... LLL Llc L Lc LLL LLL lle l.l. 8. 32 8. 46 8. 48 8. 48 9. 00 
JJ e ig the A AN Ile 8.18 7.95 8. 27 8. 32 8. 89 
Grade E: Prime Western... 8. 23 8.31 8. 24 8. 24 8. 60 
JJ ]⅛]² 8. 7 8. 6 8. 6 8. 6 8. 88 
Prime Western; spot quotation at St. Louis 8. 25 8. 25 8. 25 8. 25 8. 73 


! Does not include overquota premium payments made by Office of Metals Reserve. 

3 American Metal Market quotes average prices (delivered) of High Grade and Brass Pen as follows: 
High Grade (f. o. b. New York)—1942-45, 9.25 cents; 1946, 9.73 cents. Brass Special (f. o. b. East St. Louis)— 
1942-45, 8.50 cents; 1946, 8.98 cents. 


FOREIGN TRADE* - 


Imports.—Total imports of zinc in ores and concentrates in 1946 
declined 29 percent from 1945. Of the 272,056 tons of zinc imported 
In ores and concentrates in 1946, approximately 47 percent came from 
Mexico, 21 percent from Canada, 18 percent from Peru, 10 percent 
from Bolivia, 3 percent from Argentina, and 1 percent from Australia. 
Slab zinc imports increased 8 percent over 1945 and were the greatest 
of any year in the history of the zinc industry. A 56-percent decrease 
in imports from Mexico were more than offset by an 83-percent gain 
in the quantity of slab zinc imported from Canada. 


Zinc imported into the United States in ore, blocks, pigs, or alabs, 1944-46, by 
i countries, in short tons ! 


——— e e e o e e e e e e mp gr mm vr up pr goë e mp PB mm mm mm mmm mm mm 4 ——ñ—ñũũ em won wm wm — 
—ͤ—ũ—— e a e e e ap wn e em op ode m D m o m o om mm ere me mme mee e EE 


—ͤ—ũ—H—DP—ẽ ͤ ——⸗ ep mp mp mm mm mm e mm pm ” rr mm mm mmm mmm emmer: 


wm wm wm vm ep wm wm ep —n—hdAUZ 'Aãüᷓ MPG R＋Ämæͥ ̃ œ mm )9ũt— — — ́— — — — 


—— — ꝙͤ ͤböã0“(J4— ( —'!—— —— — — 2 — 8 — mm — ——— 22 


NT ] ⅛́iIUůʒ ] «] ⁵ ⁵ -rĩr ; km tee sce cen ce 


Newfoundland and Labradoou ur — n 23, 51555 
Peruuuuao ꝛwᷓꝛ 4444444444 III 35,415 48, 701 

Other e ß ß E essex (3) 
381, 719 272, 056 

Blocks, pigs, or slabs: 

Australia wee —À——— ee 14, 417 3, 221 
Canada -—— rem eee 46, 504 85, 194 
Meric(ouꝛͤ tt 36. 105 15, TU 
Other countries. œ1b 1.344 — l 
97,116 104, 743 


1 Data include zinc imported for immediate consumption plus material entering country under bond. 
3 Substantially all dine shown as received from Chile originated in Bolivia and was shipped from Chilean 
rts. 
5 Less than 1 ton. 
* Fi s on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of tho 
U. 8. Department of Commerce. 
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Zinc imported for consumption in the United States, 1942-46, by classes 


Ores (zinc Blocks, pigs, 
content) slabs 


1 Includes dross and 8 as follows—1942: 3,214 tons, $150,013; 1943: 5,032 tons, $216, 425; 1944: 4,604 

tons, $224,005; 1945: 4,323 tons, $221,946; and 1946: 2,851 tons, $188,972. di 2 
Ve Zoé oe manufactures of zinc imported as follows—1942: $16; 1943: $35,855; 1944: $14,223; 1945: $8,077; 

an : 81,920. 
* Less than 


Exports.—The value of export of zinc ores (and concentrates) and 
manufactured articles containing zinc of foreign and domestic origin 
(excluding galvanized products, alloys, and pigments) amounted to 
$11,199,007 in 1946, compared with $2,956,222 in 1945. In addition 
to the items shown in the accompanying tables, considerable zinc is 
exported each year in brass, pigments, chemicals, and galvanized iron 
and steel. Export data on zinc poe and chemicals are given in 
the Lead and Zinc Pigments and Zinc Salts chapter of this volume. 
Much of the zinc used in the manufacture of such products is of forei 
origin, and when they are exported a draw-back of 99 percent of the 
import duty is refunded upon the basis of zinc contained in the 
finished product. Data covering draw-back in 1945 and 1946 are not 
yet available. Draw-back refunds were made on 7,274 tons in 1943 
and on 29,738 tons in 1944. 


Zinc ore and manufactures of zinc, exported from the United States, 1942-46 


Zinc ore, concen- 
1 Sheets, strips, or other 
trates, and dross Slabe, la or blocks , ` 
(zinc content) poten forms, n. e. 8. 
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Slab and sheet zinc exported from the United States, 1943-46, by destinations, 


in short tons 
Slabs, plates, and block Sheets, suite, hy Ber forms, 
Destination ibe 
1943 1944 1945 1946 

Ge tina 110 | 3,705 
Australia......................-. (B. A 
Belgium and Luxembourg.......|........].......- 2,060 | 4,153 
Brazil. AAA . 1, 528 1, 069 441 1, 301 
Canada 13, 347 4, 132 24 1 
lg A 107 17 587 643 
3 EE 2,170 1. aeo: 417 
/ V oco ei ee (1) 1 141 7 
EE 2% Ee, EE, WEEN 1, 118 

EEN A AA 2, 204 (1) 
E oe i rers 5,818 A AA 4, 080 
Mexico 161 473 113 
Netherlands |. .....-. |.....--. 2, 491 
EELER Ee 8 Se 17 
Sweden 470 1, 181 
Bwitzerland.....................]........]. ....--. 1,336 | 4,205 
III AAA é 3 179 
Union of South Africa e WEE, GEN 
UO fe 8 AAA 23, 477 PDO cc ata e's ß A 
United Kingdom 48, 540 | 14, 669 |........ 12, 760 
Other countries. 962 64 276 124 
97, 439 , 57 : , 431 107 

Continent: 21,576 | 7,782 | 37 3, 
North America. 13, 509 | 4,621 300 136 
South America.................. 1,652 | 1,112] 1,391 | 5,753 
Europ 72,017 | 15,820 | 6,087 | 26, 863 
PMO E E E ie See wet eee 7, 991 22 3 4, 679 
Africa 2 269 1 1 (!) 
Oceania... ....................-- 1 „ 

! Less than 1 ton. 


WORLD REVIEW 


World production of zinc in recenty ears, insofar as data are available 
is shown in the accompanying table. 


World smelter production of zinc, 1940—46, by countries where smelted, in metric 


tons 
[Compiled by B. B. Mitchell] 

Country 1940 1941 1945 1946 
All AA A 1, 542 1, 814 
Australía....................... 77, 176 78, 945 85, 118 78, 540 
Belgium 70, 410 38, 690 11, 712 86, 224 

anada......................-. 168, 486 193, 784 166, 302 108, 431 
3 val 7 . ( SC 1 ae (2) ay 
P 37, 843 25. 918 8, 184 30, 361 
A A A 317,600 | 317,600 OI 28, 429 
Indochina, French............. 6, 104 6, 2511 5, 462 4138|] 1622222. 
S eroticas? 39,338 | 38,800 1,565 | 15,605 
J EE ee 59, 214 62, 177 18, 553 (2) 
ieee ees , 388 38, 678 48, 985 41, 982 
Netherlands 5. 049 3, 718 65, 153] 4, 5635 2,105 |........-- 2 011 
orthern Rhodes ia 13,402 | 13,762 15, 485 17, 466 
OW SY cscs A EA 17, 464 9, 228 81, 030 
BRE A ete? 752 ], 688 ], 473 
IL 0.00000000000000 (1) 1) 36, 385 56, 614 
BDaln. i eebe 12, 322 19, 143 17,310 17, 568 
BS WOON occa EE este E A ß nre sibus o 
ei AT OA: ical a 
n om... ; 
United States 693, 594 


! Included with Germany. 
3 Data not available; estimate by senior author of chapter Included in total. 
? Includes Austria, Czechoslovakia, and Poland in 1940-44. 


ted. 
$ Jan to June, inclusive. 
4 data for fiscal year ended March 31 of year following that stated. i 
* Some secondary metal included. 
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Argentina.—The Aguilar mine of the Compania Minera Aguilar, 
8. A., subsidiary of the St. Joseph Lead Co., continued to be the leading 
producer in 1946, although the property operated at about 60 percent 
capacity owing to shortage of mine timber, fuel oil, and inability of the 
railroad to provide enough cars for shipping concentrates from the 
mine. The zinc-concentrates production at the Aguilar mine in 1946 
was 29,601 metric tons compared with 25,862 tons in 1945. 

Australia.—Labor shortages and the difficulty in obtaining new 
mining machinery continued to restrict zinc production at Australian 
mines and smelters in 1946. 

The production of crude ore at the Broken Hill South, Ltd., for the 
fiscal year ended June 30, 1946, was 293,130 long tons compared with 
309,605 tons for the previous year. 

The Lake George Mining Corp., Ltd., at Captain’s Flat, New South 
Wales, produced 135,244 tons of ore for the fiscal year ended June 30, 
1946, compared with 164,549 tons for the previous year. The total 
estimated ore reserves remaining at the property on June 30 were 
1,382,753 tons assaying 1.1 dwt. gold and 1.4 ounces of silver per ton, 
and 7.2 percent lead, 12.4 percent zinc, and 0.7 percent copper. 

The electrolytic plant of the Electrolytic Zinc Co. of Australasia, 
Ltd., at Risdon, Tasmania, which treats zinc concentrates from 
Broken Hill, New South Wales, as well as from the company-owned 
Tasmanian mines, produced 77,299 long tons of slab zinc during 1946. 

Canada.—At Trail, British Columbia, the Consolidated Mining & 
Smelting Co. continued to be the principal source of Canadian zinc 
production. According to the company’s annual report to stock- 
holders, slab zinc produced at the electrolytic plant at Trail was 
134,393 short tons compared with 134,873 tons in 1945. Ore reserves 
at the end of the year showed a net increase of about 3.3 million tons. 
The Hudson Bay Mining &Smelting Co., Ltd., at Flin Flon, Mani- 
toba, according to the company’s annual report to stockholders, 
produced 1,837,472 short tons of ore in 1946. About 145,900 tons of 
zinc concentrates averaging 45.4 percent zinc were produced at the 
company flotation mill. Slab-zinc production at the company elec- 
trolytic plant was 51,328 tons compared with 47,468 tons in 1945. 
At Sherridon, Manitoba, the Sherritt Gordon Mines, Ltd., milled 
558,836 tons of ore in 1946, from which 17,291 tons of zinc concentrates 
were recovered. Ore reserves in the West mine at the end of 1946 
were 1,368,000 tons averaging 2.12 percent zinc and 2.60 percent 
E known ore at the East mine was completely mined out during 
the year. 

The Normetal Mining Corp., Ltd., at Normetal, Quebec, during 
the year milled 186,634 tons of ore averaging 3.64 percent copper and 
7.04 percent zinc, which yielded 20,508 short tons of zinc concentrate 
(52.88 percent zinc), in addition to copper concentrate. Ore reserves 
at year end were 1,716,000 tons averaging 7.28 percent zinc and 3.68 
percent copper. Ore reserves at the Waite Amulet Mines, Ltd., were 
EE from 2,517,538 tons in 1945 to 1,997,739 tons at the end of 

Mexico.—Labor strikes, poor railroad facilities, and high taxes 
were the principal factors limiting Mexican zinc output in 1946. On 
December 31, 1945, a general strike of Mexican mine and smelter 
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labor, originally scheduled for December 17, shut off zinc output until 
the end of e een 1946, when new wage scales were established 
and the workers returned to their jobs. 

Newfoundland.—The mine production of zinc, in terms of zinc 
content of concentrates produced, totaled 87,673 short tons in 1946 
compared with 49,350 tons in 1945. 

United Kingdom.—Consumption of zinc in the United Kingdom 
totaled 289,364 long tons in 1946, of which 216,089 tons were primary 
zinc and 73,275 tons secondary (including remelted) zinc. Comparable 
figures for 1945 were 250,383 tons consumed, of which 173,323 tons 
were primary and 77,060 tons secondary. Of the total zinc consumed 
in 1946, 33 percent was used in brass products, 25 percent in gal- 
vanizing, 19 percent in zinc oxide, 9 percent in rolled zinc, 7 percent 
for die castings, and 7 percent for zinc dust and miscellaneous uses. 

U. S. S. R.—Virtually no official production figures have been 
available on the Russian zinc industry during the last 7 years. Data, 
however, presented in the announcement March 1946 of the new Five 
Year Plan indicate that zinc output has been declining in recent years. 
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BARIUM 


EVERAL thousand pounds of barium metal are produced annuall 
S in the United States. The output in 1946 was only about ha 

that in 1945, reflecting the decline in demand for military elec- 
tronic equipment. The two domestic producers were Kemet Labora- 
tories Co., Inc. (unit of Union Carbide & Carbon Corp.), Cleveland, 
Ohio, and King Laboratories, Inc., Syracuse, N. Y. Barium metal 
production is contemplated by Dominion Magnesium, Ltd., Haley's 
Station, near Ottawa, Ontario. The metal sold for a few dollars a 
pound during 1946. 

The principal use of barium metal is as a getter—a material that is 
installed or vaporized inside an electronic tube to absorb residual gases 
and thus promote the vacuum on which the efficiency of the tube 
depends. In this application the barium was often alloyed with other 
alkaline-earth metals and with light metals, but the present tendency 
is away from magnesium toward compositions more nearly pure 
barium. Legd base bearing alloys used in Germany during World 
War II were hardened by 0.4 percent Ba. 

Barium ores and chemicals are discussed in the Barite chapter of 


this volume. 
BERYLLIUM 


Demand for beryllium subsided somewhat in 1946 compared with 
that during the war, but the problem of obtaining enough beryl from 
foreign or domestic sources to sustain the refining industry in the 
United States remained acute. Beryllium metal became subject to 
export control November 27, 1946. 

Domestic Mine Production.—Beryl was shipped from mines in 1946 
by the Whitehall Co., Inc., Grafton and Raymond, N. H., and by 
the following companies and individuals in South Dakota: Consoli- 

! Firures on imports and exports compiled by M. B. Price, of the Bureau of Mines, frorn records of the 
U. S. Department of Commerce. S 
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dated Feldspar Corp. and John D. Fisher, both near Custer: and 
Vincent and J. B. Cordes, Keystone Feldspar & Chemical Co. Harry 
A. Linde, and Lor Mining Co.—all four near Keystone. ectro- 
graphic Services & Supplies, Inc., Saratoga Springs, N. Y., assigned 
a geologist to explore further the helvite deposit at Iron Mountain, 
north of Winston, N. Mex. 


Beryllium concentrates (beryl) shipped from mines in the United States, 1940—46, 
by States, in short tons . 


[Compiled by R. W. Metcalf] - 


269 | 
$24,188 | $44,407 
$89.92 | $124.74 


$50,135 | $6,133 
$144.68 | $157.26 | $177.87 


! Included with “Other.” Bureau of Mines not at liberty to show separately. 
2 Figures include—1940: Colorado, Maine; 1941: Maine, New Hampshire, W yoming; 1943: Massachusetts, 
New Mexico, North Carolina, Virginia; 1944: Connecticut, New Hampshire, North Carolina, Virginia. 


Domestic Refiners and Fabricators.— The three beryllium refineries 
in the United States in 1946 were operated by the Beryllium Corp., 
Temple, near Reading, Pa. (beryllium-copper and beryllium oxide); 
Brush Beryllium Co., Cleveland, Ohio (metal, alloys, and compounds); 
and Clifton Products, Inc., Painesville, Ohio (oxide). As a result of 
Government-financed expansion during the war, a part of each refinery 
was owned by the War Assets Administration; the Beryllium Corp. 
in 1946 purchased the Government's share at Temple tor $788,210. 
Government facilities at Cleveland cost $922,460 to build, and those 
at Painesville cost $286,087. The principal companies that consumed 
beryllium-copper master alloy in making beryllium-copper sheet, wire, 
rod, and bar were the American Brass Co., Waterbury, Conn.; the 
Beryllium Corp.; Wilbur B. Driver Co., Newark, N. J.; and Riverside 
Metal Co., Riverside, N. J. The American Brass Co. discontinued 
its beryllium-copper business at about the end of 1946 because it con- 
sidered such a specialty item out of place in a large mill. An agree- 
ment between the United Steelworkers of America (CIO) and the 
Beryllium Corp. in mid 1946 provided for guaranteed annual wages. 

Consumption and Uses.—Consumption of beryl for production of 
beryllium metal, alloys, and compounds in the United States was 
1,013 short tons in 1946 compared with 1,738 tons in 1945. Addition 
of 2 percent beryllium hardens and strengthens copper alloys. par 
lium oxide is used in fluorescent lamps as a phosphor (material capablo 
of absorbing ultraviolet light and emitting it as visible light) and in 
special refractories.? The metal is fabricated into windows for X-ray 
tubes and used in atomic energy apparatus. 

2 Geller, R. F., Yavorsky, P. J., Stelerman, B. L., and Creamer, A. 8., Studies of Binary and Ternary 


Combinations of Magnesia, Calcia, Baria, Beryllia, Alumina, Thoria, and Zirconia in Relation to Their 
Use as Porcelains: Jour. Nat. Bureau of Standards, vol. 36, No. 3, March 1946, pp. 277-312. 
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Stocks.—The principal consumers of beryl increased their stocks 
from 90 short tons at the beginning of 1946 to 879 tons at the end of 
the year. As & result of shipments to industry during 1946, beryl 
stocks of the Office of Metals Reserve declined from 4,497 tons to 
4,118 tons. 

Prices.— Domestic beryl, 8 to 12 pt BeO, was nominally quoted 
at $8-$10 per short-ton unit of BeO, f. o. b. mines, during 1946, 
according to E&MJ Metal and Mineral Markets. A higher price 
would doubtless have been paid, particularly lator in the year, for any 
sizable lot offered. Foreign beryl, delivered consumer's plant, was 
listed by the American Metal arket at $10-$11 per unit for 8—10 
percent BeO early in 1946, $10.39—$12.39 for 10-12 percent BeO from 
mid March to mid November, $13.50-$15.50 in late November and 
early December, and $14-$16, f. o. b. Atlantic port, during the remain- 
der of the month. The price of beryllium copper master alloy, 4 percent 
Be, was reduced in February 1946 from $15 to $14.75 per pound of 
contained beryllium. In that month the Office of Price Administra- 
tion relinquished control of the price of beryllium. 

Foreign Trade.—Imports of beryl in 1946 declined for the third 
successive year, although they were greater than in any year prior to 
1941. Exports of beryllium ore in 1946 were 2,751 pounds valued at 
$2,894. Beryllium metal, alloys, and scrap exported during the year 
totaled 139,735 pounds valued at $130,291; of that quantity, 76,516 
pounds went to the United Kingdom, 30,613 to Canada, 20,000 to 
Switzerland, and 12,606 to nine other countries. 


Beryllium ore (beryl concentrates) imported for consumption in the United States, 
1942-46, by countries, in short tons 


Country 


— — | ee: | ee Y e 


eege a À A — o om o o o o fY ! “TU! e meee e o dd e e e 


Hras o ue coe y EE 
British East Africa 4 


see er ër ep ge em e em e e em ep e em e on op mm e ër om o e wm e e » ‚ ‚ —̃ e ͥ k ꝰ 22 ewe 


e ag ee e a o e e e (i:, - o o e oe 


1 Less than 1 ton. 


Technology.—Methods of refining beryllium? and preparing beryl- 
lium powder ‘ were described. 
_ World Review.— Production of beryllium in Germany is prohibited, 
in accordance with a statement issued by Allied occupation authorities 
in February 1946. Additional descriptions of German production 


3 Kawecki, Henry C., The Production of C ; 
Soc; yol 8 1046, pp. Ge zu, : Beryllium Compounds, Metal and Alloys: Trans. Electrochem. 
gren, Bengt R. F., Production of Beryllium Oxide and Bery : Trans. Electrochem. 
Soc., vol. 89, 1946, DM d aid Uum vopper e S 
4 Tien, Jack M., paration of Beryllium Powder: Trans. Electrochem. Soc., vol. 89, 1946, pp. 237-245. 
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processes and uses for beryllium were published. The Italian 
beryllium refinery has been converted to a cast-iron foundry. The 
only active beryllium refinery outside of the United States in 1946 
was in France, which was receiving beryl from a 500-ton stock pile in 
Germany. The mother country also reserved for itself the output 
of Madagascar. Another country that discontinued beryl shipments 
to the United States was India, which placed an embargo on the 
mineral in June 1946. Korea produced 59.6 metric tons of beryl 
averaging 12 percent BeO in 1944; about two-thirds of the output 
was from southern Korea, chiefly from one mine.“ 


World production of beryllium concentrates (beryl), 1940-46, by countries, in 
i metric tons ! ; 


[Compiled by B. B. Mitchell] 


! In addition to countries listed, beryllium concentrates may also be produced in Finland, France, Kenya 
um ride Rumania, end U. 8. S. R. Canada has produced beryl but reported no sales. 

3 Data not available. ` 

Less than 1 ton. 

Estimate based on United States imports. 

* Estumate exclusive of U. 8. S. R. Production in other countries for which data are not available is 
believed to be negligible, except that Korea produced 60 metric tons in 1944. 


BORON 


Production.—Shipments of boron ferro-alloys were 74 short tons 
containing 11 tons of boron in 1946 compared with 109 tons contain- 
ing 16 tons in 1945. The producers were Electro Metallurgical Co., 
Niagara Falls, N. Y.; Molybdenum Corp. of America, Washington, 
Pa.; and Ohio Ferro-Alloys Corp., Philo, Ohio. In addition, complex 
addition alloys (0.2-2 percent B) such as Silvaz, Bortam, and Grainal 
are produced respectively by Electro Metallurgical Co.; Titanium 
Alloy Manufacturing Co., Niagara Falls, N. Y.; and Vanadium Corp. 
of America, Bridgeville, Pa. 

! Hess, Frederic O., Investigation of Pure Oxide Ceramic Materials Intended for High-Temperature and 
High-Stress Applications: Off. Military Govt. for Germany (US) FIAT Final Rept. 924, Sept. 4, 1946, 


2 pp. (Pub. by U. 8. Department of Commerce.) 
i Motock, George T., Extraction and Uses of Beryllium in Germany: Bureau of Mines Inf. Cire. 7357, 
946, 


12 pp. 
Perry costa: W. B. C., Production of Beryllium—“'Degussa”: British Intelligence Objectives Subcom- 
mittee Final Rept. 319, Item 21, London, 1945, 13 pp. 
Potvin, Roger, and Farnham, G. S., The Chloride Process for Producing Beryllium in Germany: Trans. 
Canadian Inst. Min. and Met., vol. 49, 1946, pp. 525-538. In Canadian Min. and Met. Bull., No. 414, 


October 1946. 

Randall, W. F., and Foster, E. M., Manufacture and Application of Specialized Magnetic Materials 
Generally (nduding Notes on Sa de 0 An d 0 0 Geier 5 A Ms Intelli- 
gence Objectives Subcommittee Rept. 8, Item 21, London, » pp. 10, 16, an he 
à Stross, W., T paneon of 1 5 and EE at “Degussa” Plants: Bri Intelligence Objectives 

abcommittee t. 945, Item 21, London p. f 
Re Supreme Commander for the Allied Powers, The Mineral Industry of Korea in 1944: Nat. Resources 

pt. 35, 1946, p. 9. 
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Uses.—Additions of 0.001 to 0.003 percent of boron to steel increase 
hardenability (depth of hardness). The effects of such additions and 
the methods of introducing boron and of analyzing it were described 
in a Bureau of Mines report,’ which includes a comprehensive bibli- 
ography. A report on boron in steel, prepared by the War Metal- 
lurgy Committee of the National Academy of Sciences ? in late 1942, 
was published. From the standpoint of hardenability, boron was 
found to be able to replace at least half of the molybdenum in cast 
or wrought nickel-chromium-molybdenum or manganese-molybdenum 
steels originally containing 0.4 percent molybdenum.? 

Prices.—Ferroboron, 17.5 percent B, was quoted throughout 1946 
at $1.30 a pound for less-than-ton lots in the eastern area, according to 
Iron Age. | 

Ores.—Boron minerals are discussed in the Magnesium Compounds 
and Miscellaneous Salines chapter of this volume. 


CALCIUM 


Domestic Production.—Calcium metal was produced in the United 
States in 1946 only by the Electro Metallurgical Co., Sault Ste. 
Marie, Mich. There was no output during the year by the New 
England Lime Co., Canaan, Conn., which during World War II pro- 
duced as much as 10,000 pounds of high-purity metal (98-99 percent 
Ca) a day and had a capacity of twice that rate. The process at the 
Canaan plant involved thermal reduction and high-vacuum distil- 
lation." About 1,000,000 pounds of calcium hydride was manu- 
factured from purchased metal during the war by Metal Hydrides, 
Inc., Beverly, Mass., a subsidiary of Ventures, Ltd ii 

Uses.—Calcium metal is used in deoxidizing and scavenging steel 
melts and, to & much lesser extent, in reducing metals such as chro- 
mium, thorium, and zirconium. Calcium hydride is a conveniently 
portable source of hydrogen for inflating weather and signal balloons, 
and large quantities were utilized for that purpose by the United 
States Signal Corps and the Royal Air Force during World War II. 
Lead alloys containing 0.03 to 0.7 percent calcium are made into 
cable sheaths, storage-battery grids, and bearings.” . “‘Lurgimetall’’ 
is & bearing alloy of lead and 2.8 percent barium, 0.4 percent calcium, 
and 0.3 percent sodium produced by Metallgesellschaft, A. G., 
Frankfurt, Germany. 

Prices.—Calcium metal was quoted throughout 1946 at $1.85 a 
pound, in ton lots, cast in slabs and small pieces (apparently for 97-98 
percent purity), according to E&MJ Metal and Min Markets. 
The metal was exempted from price control in August by Office of 
Price Administration Supplementary Order 129 as amended. The 
quotation for calcium-silicon (28-35 percent Ca, 60-65 percent Si, 6 
percent max. Fe), lump, carlots, f. o. b. Welland, Ontario, decreased 


: pean R. 8., and Silkes, B., Boron in Iron and Steel: Bureau of Mines Inf. Circ. 7363, 1946, 56 pp. 
, rcher, Robert S., Boron in Steel: Metal Prog., vol. 50, No. 4, October 1946, pp 677-686. 
Udy, M. O., an nthal, P. C., Boron in Certain Alloy Steels: Am. Inst. Min. and Met. Eng., 
Metals 1 08 vol. 13, No. 7, October 1946, Tech. Paper 2085, 29 pp. 
= Keel T > „5 of Metallic Calcium by Thermal Reduction: Trans. Electrochem. Soc., 
E Northern Miner (Toronto), Metal Hydrides Has Better Prospects: Vol. 33, No. 12, 1947, June 12, p. 5. 
Farnham, G. S., and Potvin, R., The Metallgesellschaft Research Laboratories, Some Aspects: Trans. 
Canadian Inst. Min. and Met., vol. 49, 1946, p. 503. 
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from 15% cents a pound at the beginning of 1946 to 14% cents by the 
end of the year. 

Foreign Trade.—Of the calcium-silicon imports of 661,200 pounds in 
1946, 594,000 were from Canada and 67,200 from France. There 
were no entries of calcium metal during the year. 


Calcium metal and calcium-silicon pic for consumption in the United States, 


1946 
Commodity — — — — —z.̃ ü — 
Pounds Value Pounds Pounds Value 
Calcium metal BEE BEEN 17, 086 A NEE 
Calcium-silicon...... 0-0-0-0- 0000nMo $10, 144 22 | 661,200 $87, 647 


1 No transactions reported during 1943 and 1944. 


Canada.—Dominion Magnesium, Ltd., Haley's Station, near 
Ottawa, Ontario, produced 53,548 pounds ($68,720) of calcium metal 
in 1946 compared with 29,543 pounds in 1945. Production was in- 
terrupted during plant alterations in the latter part of 1946 but was 
planned to be resumed early in 1947. Calcium-silicon and calcium- 
manganese-silicon are produced by St. Lawrence Alloys & Metals, 
Ltd., Beauharnois, Quebec. 


CERIUM AND OTHER RARE-EARTH METALS 


Cerium master alloy (misch metal) has been produced from im- 
orted concentrates in the United States in recent years by Cerium 
etals Corp., Niagara Falls, N. Y.; Cooper Metallurgical 5 
Cleveland, Ohio; Kent Metal & Chemical Works, e N. J. 
and New Process Metals Corp., Newark, N. J. The composition o 
the alloy is about 40-52 percent cerium; 22-30 percent lanthanum; 
15-17 percent neodymium; 8-10 percent praseodymium, yttrium, 
samarium, and other rare-earth metals; and 0-5 percent iron. The 
master alloy is diluted to 15—40 percent iron content, and treated with 
small quantities of certain metals to improve its characteristics, 1n 
making ferrocerium for sparking “flints” of cigarette lighters, miners’ 
lamps, and acetylene welding torches. There is some refining Y of 
misch metal to yield pure cerium metal for radio tubes and non- 
ferrous alloys. Additions of 4 to 10 percent cerium improve the prop- 
erties of cast or forged magnesium at elevated temperatures.“ 
Imports of cerium alloys for consumption in the United States 
totaled 15,660 pounds ($80,276) in 1946 compared with 33,080 
unds ($151,963) in 1945. All the entries were from Canada. 
xports of cerium metal and alloys were 39,718 pounds ($167,641) in 
1946 and 32,175 pounds ($100,958) in 1945. 


13 Roots, E. F., Cerium and Thorium: Western Miner (Vancouver), vol. 19, No. 8, August 1946, pp. 50-56. 

Hope: B. 8., Electrochemistry of the Rare-Earth Group: Trans. Electrochem. Soc., vol. 89, 1946, 
pp. 295-300. 

^ Marande, R. F., Magnesium-Cerium Alloy Castings for High-Temperature Use: Materials & Methods, 
vol. 23, No. 2, February 1946, pp. 418-424. 

Rote, F. B., Burgess, P. B., and Rustag, A. L., Production and Properties of Maguesium Press and Ham- 
mer Forgings: Office of Production Rescarch and Development, War Production Board, section relating to 
cerium reprinted by Cerium Metals Corp., New York, 1946, 10 pp. 
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The Canadian producer of cerium alloys is Shawinigan Chemicals, 
Ltd., Shawinigan Falls, Quebec. In Korea, Nihon Magnesite KK, 
Joshin-Fu, Kankyo-hokudo, produced 50 metric tons of ferrocerium 
(averaging 70 percent Ce) in 1944 and 13 tons in the first 7 months of 
1945.5 The Treibacher Chemische Werke, A. G., Treibach, Austria, 
produced 222 metric tons of misch metal in 1940-44, and I. G. Far- 
benindustrie, Bitterfeld, Germany, had an output about 10 to 15 
percent greater than that of the Treibach firm.'* During 1946 the 
United Kingdom &nd Eire consumed 8,455 long tons of sulfuric acid 
(100 percent basis) in opui rare earths." The Metal Bulletin 
(London) quoted cerium metal at £7X per pound, cerium alloy (52 
percent) at 32 s. 6 d. per pound, and lanthanum metal (98-99 percent) 
at 15 s. per gram throughout 1946, except that the price of the alloy 
was increased to 36-38 s. during the final quarter. 

Monazite—the panapa source of cerium, other rare-earth metals, . 
and thorium—and rare-earth compounds are discussed in the Minor 
Nonmetals and Uranium and Thorium chapters of this volume. 


COLUMBIUM AND TANTALUM 


Domestic Production.—No columbite was shipped from mines in the 
United States in 1946 and only 1,149 pounds in 1945. Shipments of 
tantalum concentrates were 3,475 pounds in 1946 compared with 
5,500 pounds in 1945. Of the tantalum concentrated in 1946, microlite 
was produced by Arthur Montgomery, Harding mine, Dixon, Taos 
County, N. Mex., and tantalite by Mrs. George Hardesty, Hardesty 
Ranch mine, Pennington County, S. Dak., and Mineral Mills, Inc., 
Old Mike mine, Custer County, Š. Dak. Development of microlite 
at the Harding mine 5 and at the Brown Derby group of claims, 
Gunnison County, Colo.,? was described. Ferrocolumbium is pro- 
duced by the Electro Metallurgical Co., Niagara Falls, N. Y., and tan- 
talum metal by the Fansteel Metallurgical Corp., North Chicago, Ill. 


Columbium and tantalum Geet EES from mines in the United States, 


[Compiled by R. W. Metcalf] 


15 Bardill, John D., Ferro-alloy Metallurgy of Japan: Bureau of Mines, Mineral Trade Notes, vol. 24, 
No. 5, special suppl. 14, May 1947, pp. 14, 39. 
ton 


rce.) 
y, H. E., Grimmett, L. C., Leech, H. R., and Bennett, R., The Cerium Industry in 

German Territory, Includin Reports on Radium and Mesothorium: British Intelligence Objectives Sub- 
committee Final Rept. 400, Item 21, London. 1945, 102 pp. 

D Chemical Age ( ndon), vol. 56, No. 1442, Feb. 15, 1947, p. 258. 

1* Soulé, John H., Exploration of Harding Tantalum-Lithium Deposits, Taos County, N. Mex.: Bureau 
of Mines Rept. of Investigations 3996, 1946, 10 pp. 

1* Mining World, vol. 8, No. 5, April 1946, pp. 11-14. 
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Uses.—Columbium is added in quantities of 0.5—0.8 percent to 
stainless steel to improve weldability, creep strength, and impact 
strength. These steels together with new complex nonferrous alloys, 
some of which contain as much as 4 percent Cb, are used in making 
rotor wheels and blades for jet-propelled airplanes and in fashioning 
exhaust systems for both jet and internal-combustion aircraft engines. 
A columbium nitride surface comprises the receiver in the bolometer, 
a heat-detecting device so sensitive that it can be used to determine 
range and bearing of objects in military operations and in navigation. 
Tantalum is utilized primarily as a getter in radio and radar tubes, as 
a catalyst for the manufacture of synthetic rubber, and as a constituent 
of carbide cutting tools.?! It is also used in making aerial camera 
lenses, corrosion-resistant chemical equipment,” and skull plates and 
surgical wire. 

Government Stocks.—The Office of Metals Reserve had 33,991 
pounds of columbite on hand at the beginning of 1946 and 2,179 
pounds at the end of the year. Its stocks of tantalite (averaging 41.3 
percent Ta;O,) increased from 1,095,862 pounds to 1,125,004 pounds 
during 1946, and those of tantalum-columbium slag (9.2 percent Ta,O;) 
were unchanged at 3,460 short tons. 

Prices.—In 1946, the principal consumer was offering about 55 cents 
per pound of contained Cb;O, for columbite witha Cb: Ta ratio of 10:1, 
50 cents for 4:1, and 45 cents for 2: 1, c. i. f. New York. No minimum con- 
tent columbium or maximum content of titanium or tin entered into 
the specification, but the percentage of columbium had to exceed that 
of tantalum. The Metal Bulletin (London) quoted columbite at 
60 s. per unit of combined CbzOs and TazO;, c. i. f., in the first half of 
1946 and 50-55 s. in the latter half of the year. The same journal 
quoted tantalum ore at £34—£3*4 per unit at the beginning of 1946, 
£10 from late March until the end of June, and £7 in the second 
half of the year. Domestic prices for metals and alloys, according to 
E&MJ Metal and Mineral Markets, remained unchanged throughout 
1946 as follows: Columbium metal, $500-$560 a kilogram ($227—$254 
a pound). Ferro-columbium, 50-55 percent Cb, f. o. b. producer’s 
plant, $2.25-$2.30 per pound of contained columbium. Tantalum 
metal, $143-$160.60 a kilogram ($65-$73 a pound). 

Foreign Trade.—Imports of columbite are principally from Nigeria, 
and those of tantalite chiefly from Belgian Congo and Brazil, as shown 
in the accompanying table. Exports in 1946 were as follows: Colum- 
bite, 7,924 pounds ($3,566); columbium metal and alloys, 4,076 pounds 
($5,296) ; tantalum concentrates, 21 pounds ($319); and tantalum metal 
and alloys, 494 pounds ($26,801). 

* Badger, F. S., and others, Superalloys for High-Temperature Service in Gas Turbines and Jet Engines: 
Metal WW vol. 50, No. 1, July 1946, pp. 97-122. . 

Badger, W. L., Metallurgical Development of Materials for Turbosuperchargers and Aircraft Gas Tur- 
bines: Iron Age, vol. 155, No. 5, Aug. 1, 1946, pp. 60-66. : 

Binder, W. O., Alloys for High-Temperature Service: Iron Age, vol. 158, No. 19, Nov. 7, 1946, pp. 46-52. 

Campbell, W. J., Welding Jet-Engine Parts: Iron Age, vol. 158, No. 10. Sept. 5, 1946, pp. 46-49. 

Knight, Harold A., Super Alloys for High Temperature Service: Materials and Methods, vol. 23, No. 6, 
June 1946, pp. 1557-1563. . 

Schweizer, Carl I., Drop Forgings for Gas Turbine Applications: Materials and Methods, vol. 24, No. 3, 
September 1946, pp. 642-615. 

Wilson, Thomas Y., High-Strength, High-Temperature Alloy S-816: Materials and Methods, vol. 24, 
92 howe PP" Tantung- What It is; How to Use It: Iron Age, vol. 158, No. 20, Nov. 14, 1946, pp. 76-81. 


n Schrader, R. J., and Be Haan. A., Special Materials Solved Corrosion Problems at Oak Ridge: Chem, 
Eng., vol. 53, No. 11, November 1946, p. 100. 
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Columbium and tantalum ores (columbite and tantalite concentrates) imported 
for consumption in the United States, 1944-46, by countries, in pounds 
——.—.—.; .:ũ ——ßk,ĩñ.—....—.....—.—......—.—..............—.——————— 


Colum bium ore Tantalum ore 
Country 
1944 1945 1946 1944 1945 1946 
Anglo-Egyptian Sudan „,, AA 
AA PE AM AAA /// RA 
f/“ 8 9, 315 21. 125 500 
Belgian Congo ); 979 A oe Reames 332, 312 485, 986 263, 097 
¡NA EE, PERA 1, 034 Lg oe” O, NEIN 88 
FFI! AA ĩ 7, 717 440, 460 68, 229 98, 072 
CARBO AA AA EA MA EE TOU AAA AA 
A OS M CIUS A AS AA See 
Mozambique 22, 04 e SN AI es 
Nigeria... 3,658,084 | 4,220,691 | 2,411,695 18,116 31,410 |............ 
Southern Rhodesía... ........]............ |]. --...-.. |. ---.-.....- 12, 704 9, 967 |...........- 
Uganda ))) 23, 603 33,381 |............ 7, 277 11.3888 
Union of South Africa Uöéꝑ fee ee |. ----.----.- 632 2, 027 1, 884 


3, 684, 530 | 4,277,152 | 2,426, 246 837,130 630, 092 363, 553 
€—— $1, 196, 899 | $1,312, 346 $742, 804 $699, 473 $453, 141 $302, 397 


! Classified by U. 8. Department of Commerce as from Chile, which is believed to have been the country 
of transshipment rather than country of origin. 
3 Classified by U. 8. Department of Commerce as British East Africa. 


World Review.—About 99 percent of the world columbite output is 
a byproduct of alluvial tin operations in Nigeria, where production 
totaled 1,550 long tons in 1946 compared with 1,571 tons in 1945.7? 
The concentrates averaged about 65 percent Cb:O;. Amalgamated 
Tin Mines of Nigeria, Ltd., produced 773 long tons in the fiscal year 
ended March 31, 1947, compared with 583 tons in the year ended 
March 31, 1946. Jantar Nigeria Co., Ltd., produced 315 tons in the 
year ended September 30, 1946, compared with 373 tons in the year 
ended September 30, 1945.  Bisichi Tin Co. (Nigeria), Ltd., produced 
59% tons in the calendar year 1946 and 100 tons in 1945. Brazil 
exported 7 metric tons of columbite in 1946, and Uganda exported 8 
tons in 1945. The Bolivian Development Corp. reopened in 1945 the 
La Verde mine, near Santa Cruz, Bolivia (formerly worked for mica), 
and produced 3,116 kilograms of columbitein 1946. Malaya produced 
5 tons of columbite during the Japanese occupation.“ It is planned to 
open a deposit of columbite near Mayoko, French Equatorial Africa.” 
A columbium mine in the Ural Mountains, U. S. S. R., is being worked, 
and a concentrating plant was said to be under construction.* 

The largest tantalite producer in the world is the Geomines com- 
pany in the Belgian Congo; its output was 122 metric tons in the fiscal 
year 1945-46 compared with 128 tons in 1944-45 and 226 tons in 1940- 
41.7 Brazil ? exported 44 metric tons of tantalite in 1946 compared 
with 30 tons in 1945 and 254 tons in 1944. The Mines Department 
of Nigeria began in 1944 to stimulate tantalite production,?? and out- 
put of the mineral in 1946 was valued at £1,333. Tantalum Indus- 
tries Holdings Pty., Ltd., intends to build & tantalum refinery at 
n Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 3, September 1947, p. 6. 

* Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 4, October 1947, p. 15. 

35 Metal Bulletin (London), No. 3086, Apr. 12, 1946, p. 12. 

M Foreign Commerce Weekly, vol. 22, No. 7, Feb. 16, 1946, p. 41. 

2? Metal Bulletin (London), No. 3173, Mar. 11, 1947, p. 12. 

n Divisio de Fomento da Produc&o M ineral, Rio de Janeiro (Beryl-Tantalite Pegmatites of Paraiba and 
Rio Grande do Norte, Northeastern Brazil): Rept. 72,1945, 85 pp.; (Geology of the Tantalum- Beryl Province 
of Borlorema): Rept. 73, 1945, 72 pp.; (Pegmatite Provinces of Brazil): Rept. 78, 1 


946, 76 pp. 
= omen, John H., Tantalite and Tantalum: Mining Mag. (London), vol. 74, No. 2. February 1946, 
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Finsbury, near Adelaide, South Australia. The company holds min- 
eral leases in the Northern Territories and has obtained an option over 
the assets and leases of Tantalite, Ltd., in the Pilbarra and Green- 
bushes districts of Western Australia.*° Tantalite production in 
Southern Rhodesia in 1946 was valued at £6,880.! Uganda exported 
7 long tons (£3,240) of tantalite and bismutotantalite in 1945, and 
the Union of South Africa exported 2,000 pounds (£683) of tantalite 
in 1946. A 100-ton concentrator was installed in 1946 by Peg Tanta- 
lum Mines, Ltd., at Ross Lake, 45 miles northeast of Yellowknife, 
Northwest Territories, Canada.“? It is intended that the concen- 
trates will be treated for recovery of tantalum and columbium at a 
‘plant planned to be built by an affiliate, Tantalum Mining & Refining 
Corp. of America, at Edmonton, Alberta. Two other companies re- 
portedly working tantalum properties in the Northwest Territories 
are De Steffany Beryllium Tantalum Mines, Ltd., Hearne Channel 
section, Great Slave Lake, and Laurence Lee Gold Mines, Yellowknife 
area. 


GALLIUM 


The Eagle-Picher Lead Co., Joplin, Mo., was the only producer of 
allium in the United States in 1946. The Anaconda Copper Mining 
Co., Great Falls, Mont., produced several thousand grams in 1943-45 
but had no output in 1946. The Bureau of Mines plans to investigate 
extractive processes on very low-grade domestic gallium-bearing 
material. | 

Gallium is the only metal other than mercury that is liquid at low 
temperatures but differs from the latter in having a high boiling point. 
These properties are useful in certain military devices, which will be 
designed to require gallium if a sufficient supply can be assured. 
Gallium is the filling in & thermometer for use up to 1,000? C. (1,832? 
F.).“ It was Chilo sed by the Manhattan Project as a volatile 
"carrier" to sweep out impurities during uranium analyses. The 
price of gallium during World War II was about $3 & gram. "The 
metal was added October 17, 1946, to the Positive List of Commodi- 
ties requiring license for export. 

Germanite containing gallum occurs in the Mansfeld copper 
mines, Germany, and in the Tsumeb (Otavi) copper-lead mine, South- 
West Africa. The latter property was purchased by Tsumeb Corp., 
Ltd., à new American-British firm, in January 1947. 


GERMANIUM 


Germanium production in the United States reached an annual 
level of several hundred pounds for the first time in 1946. The entire 
output was by the Eagle-Picher Lead Co., Joplin, Mo., from cadmium 
fume obtained as a byproduct of sintering zinc concentrates.  Distilla- 
tion of the fume with hydrochloric acid yields germanium chloride, 
which is hydrolyzed with ammonium hydroxide and dried to the 

% Chemical Engineering and Mining Review (Melbourne), Tantalum Metal To Be Produced in South 
Australia: Vol. 39, No 1, Oct 10, 1946, p. 14. 

31 Mining Journal (London), Annual Review Number, Apr. 30, 1947, p. 57. 

n Northern Miner (Toronto), Peg Tantalum Mill Starts: Vol. 32. No. 37, Dec. 5, 1946, p. 16. 

u Iron Age, Direct Reading Thermometer for High-Temperature Use: Vol. 158, No. 6, Aug. 8, 1946, p. 53. 


9 Chemical and Engineering News, Carrier-Distillation Analysis of Uranium: Vol. 25, No. 11, Mar. 17, 
1947, p. 771. 
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oxide; the oxide can be reduced to metal by sodium cyanide, carbon, 
or hydrogen.“ The germanium content of ores can be analyzed by a 
spectrochemical method.*® Shipments of germanium in 1946 were 
pinapa in the form of oxide but also as metal and chloride. 

Hig ectrical resistance, expansion on solidification, and anti- 
corrosive properties are characteristic of germanium. The principal 
application is in electronic devices. It is also used as a catalyst in the 
hydrogenation of coal and is being alloyed experimentally with alum- 
inum, magnesium, gold,“ and platinum. The price during 1946 was 
about $180 a pound for the metal and $50 a pound for oxide. The 
Metal Bulletin (London) quoted metal, 99.5 percent, at 19s. per gram 
throughout the year. | 

Copper-lead ore from the Tsumeb (Otavi) mine, South-West 
Africa, has yielded a residue containing 3.8 percent Ge. The mine 
was shut down soon after the outbreak of World War II; but rehabilita- 
tion was begun following its purchase in January 1947 by Tsumeb 
Corp., Ltd., a new organization owned principally by Newmont 
Mining Corp. and the American Metal Co., Ltd. 


INDIUM 


The indium content of metal and compounds shipped by domestic 
producers was 9,667 troy ounces in 1946 compared with 57,434 ounces 
in 1945. A byproduct of zinc and lead operations, the indium was 
shipped in 1946 by the American Smelting & Refining Co., Perth 
Amboy, N. J., and Denver, Colo.; Anaconda Copper Mining Co., 
Great Falls, Mont.; Eagle-Picher Lead Co., Joplin, Mo.; and National 
Zinc Co., Inc., Bartlesville, Okla. The Perth Amboy plant was the 
only one of the five that produced indium in 1946. The principal 
distributor is the Indium Corp. of America, subsidiary of Anaconda 
Copper Mining Co. and Oneida, Ltd. 

lating indium on the lead coating of steel bearings and subse- 
uently diffusing the indium into the lead at 350° F. considerably 
5 galling. The indium improves corrosion resistance, per- 
mits bearing surfaces to retain a more complete oil film, and increases 
the strength of the surface into which it is impregnated.* Indium is 
also used in plating special alloys * and in making low-melting alloys 
and indium-zinc coatings. Laboratory experiments utilizing radio- 
active indium as a tracer were described.“ 

The price of indium metal, 99.9-percent was $2.25 a troy ounce 
throughout 1946, according to E&MJ Metal and Mineral Markets. 

From Peru, the Cerro de Pasco Copper Corp., Oroya, exported 
155,692 grams of indium in 1946 and 41,457 grams in 1945. ciété 


Jaffee, Robert I., McMullen, E. W., and Gonser, Bruce W., Technology of Germanium: Trans. Elec. 
trochem. Soc., vol. 89, 1946, pp. 277-290. 

% Marks, Graham W., and Hall, H. Tracy, A Method for the Spectrochemical Determination of German- 
ium, Tin and Lead in Ore Samples: Bureau of Mines Rept. of Investigations 3965, 1946, p. 

7 Jaffee, Robert I., and Gonser, Bruce W., Effect of Copper and Some Other Metals on the Gold German 
jum Eutectic: Am. Inst. Min. and Met. Eng., Metals Technol., vol. 13, No. 3, April 1946, Tech. Pub. 1998, 


B pp. 
i De MECHT Norman E., Selecting Nonferrous Bearing Material: Iron Age, vol. 158, No. 10, Sept. 15, 
» PP. 54-57. 
» Halls, E. E., Indium Plating Aids Drawing of Aluminum Alloys: Metallurgia (London), vol. 33, No. 
197, March 1946, pp. 243-245. 
4% Knox, K. L., and Spinks, J. W. T., Tracer Experiments with Radioactive Indium: Canadian Chem. 
and Process Ind., vol. 30, No, 11, November 1946, pp. 85-88. 
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Belgochimie is conducting research in Belgium to develop new applica- 
tions for indium.*! 
LITHIUM 


Lithium metal was produced in 1946 by Maywood Chemical Works, 
May wood, N. J., and plans for output were made by Metalloy Corp., 
Minneapolis, Minn. Lithaloys Corp., New York, N. Y., filed a 
petition for reorganization June 3, 1946, and suspended operations. 
Nonelectrolytic methods of preparing metallic lithium were investi- 
gated by the National Research Corp., Boston, Mass.“? The metal 
was under Government allocation from September 1, 1942, to October 
1944 in accordance with War production Board Order M-191. 

Lithium is added to copper-base alloy melts as & scavenger and is 
a minor constituent of certain nonferrous alloys. Lithium atmospheres 
in heat-treating furnaces prevent scaling (oxidation) and permit con- 
trol of both carburizing and decarburizing.* Lithium peroxide and 
lithium borohydride can be used to generate oxygen and hydrogen, 
respectively. Lithium-aluminum hydride reduces organic compounds 
rapidly at room temperature in ether solutions, and its reactions are 
noteworthy for rapidity, cleanness, and increased yields compared with 
other reducing agents.“ Lithium uses and methods of extraction in 
Germany were described.“ 

The price of lithium metal, 98—99 percent, 5-ton lots, was $12.50 a 
pound from January to mid November and $10 & pound during the 
remainder of the year, according to E&MJ Metal and Mineral 
Markets. 

Ores and compounds of lithium are discussed in the Minor Non- 
metals chapter of this volume. 


RADIUM AND MESOTHORIUM * 


Radium is produced as an accessory of uranium and vanadium from 
carnotite ores mined in Colorado and Utah,“ but data on the quanti- 
ties of ore produced and radium refined in recent years are not available 
for publication. Radium is used primarily in cancer treatment, dial 
painting, and radiographic inspection of heavy castings and welds. 
A new therapeutic use for radium is in the treatment of deafness, 
particularly of children and of war-injured airmen. Radium-alloy 
static eliminators are manufactured by the United States Radium 
Corp., New York, N. Y. Mesothorium—a radium isotope obtained 
from monazite residues—is used in radioactive dial paints also. 

The number of radioactive specimens tested annually by the 
National Bureau of Standards gives some index as to demand. Such 
Specimens contained 51.8 grams of radium and 0.3 gram of meso- 
` * Metal Bulletin (London), No. 3130, Sept. 24, 1946, p. 16. 

9 Industrial and Engineering Chemistry, ind. ed., vol. 38, No. 11, November 1946, Pp. 8, 10. 

u Burpo, Robert S., Jr., Some Users’ Experience with Lithium Atmospheres for Heat Treating: Materials 
& Methods, vol. 24, No. 3, September 1946, pp. 622-625. 

4 Industrial and Engineering Chemistry, ind. ed., vol. 38, No. 12, December 1946, pp. 14, 16. 

4 Motock, George T., Extraction and Uses of Lithium in Germany: Bureau of Mines Inf. Circ. 7361, 1946. 
2 pp. Reprinted from Lithium Extraction and Uses: Off. of Military Govt. for Germany (US) FIAT 
Final Rept. 295, Oct. 3, 1945, 32 pp. : a 

Smatko, Joseph S., The Lithium Electrolytic Cell (Degussa, Rheinfelden): Off. of Military Govt. for 
Germany (US) FIAT Final Rept. 786, Apr. 1, 1946, 8 pp. (Pub. by U. S. Department of Commer) 

4 Discussion of uranium, formerly included in this section, is to be found in the Uranium and Thorium 
chapter of this volume. 


* Huleatt, W. P., Hazen, Scott W., Jr., and Traver, Willia n M., Jr., Exploration of Vanadium Region of 
Western Colorado and Eastern Utah: Bureau of Mines Kept. of Investigations 3930, 1946, 30 pp. 
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thorium in 1946 compared with 65.9 and zero grams, respectively, in 
1945. Radium was quoted nominally at $25,000 to $30,000 a gram 
throughout 1946, according to Canadian Metals and Metallurgical 
Industries. Foreign trade in radium and mesothorium in recent years 
is shown in the accompanying table. 


Radium salts and mesothorium salts imported for consumption and exported 
from the United States, 1 


Imports Exports 
Radium salts Radium salts Mesothorium salts 
Year o pu A A AAA 
ve 
Value substi- Value Se 
tutes ! 5 
Grams Grams Value 

Average | (value) Average | grams 

Total per gram Total per gram 


1 Principally mesothorium. 
3 Not separately classified. 


Geology, development, and milling at the uranium-radium mine at 
La Bine Point, east shore of Great Bear Lake, Northwest Territories, 
Canada—operated by Eldorado Mining & Refining Co., a crown com- 
pany—were described.“ Pitchblende concentrates from the Eldorado 
mine are shipped to the Government refinery at Port Hope, Ontario. 
During World War II the refinery was modernized from batch opera- 
tion to continuous circuit. Union Miniére du Haut Katanga exploits 
in the Belgian Congo one of the largest known uranium-radium de- 
posits in the world. The company sold 80 to 150 grams of refined 
radium annually during the war.“ Production at Jachymov (in- 
cluding some 10 percent at nearby Schmiedeberg), Czechoslovakia, in 
1939-44 totaled about 110 metric tons of pitchblende concentrates 
containing approximately 175 milligrams of recoverable Ra per ton.“ 
Two-thirds of that output was refined at Triebach, Austria, and one- 
third in Brunswick, Germany. The capacity of the Treibach plant 
is variously rated at 6-12 grams of radium annually, but output 
averaged only 3.5 grams yearly in 1936-44 owing to limited ore sup- 
plies. During that 9-year period the quantity of radium refined was 
31.823 grams, of which 8.655 were from pitchblende, 7.413 from autun- 
ite, 0.250 from samarskite, 2.548 from “ore residues," 9.069 from 
"intermediate products," 2.579 from old carriers, and 1.309 from old 
neutron preparations. Mesothorium production at Treibach was 
10.142 grams in 1936-44. The British Ministry of Supply plans to 
establish a national center for the processing and distribution of 
radium, radon (gaseous radioactive element 86, disintegration product 


4 Murphy, Richard, Howard, Henry, and other staff members, 'The Eldorado Enterprise: Trans. Cana- 
dian Inst. Min. and Met., vol. 49, 1916, pp. 423-438. 

See also Senftle, Frank E., Relation of Conductivity and Total Solid Content of Lake Water to Its Radium 
Content, Great Bear Lake Region: Trans. Canadian Inst. Min. and Met., vol. 49, 1946, pp. 439-446. 

** Metal Bulletin (London), No. 3113, July 23, 1946, p. 15. 

10 Singer, R., and others, work cited in footnote 16. The radium and mesothorium sections of that work 
were abstracted in Bureau of Mines Mineral Trade Notes, vol. 24, No. 1, January 1947, pp. 
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of radium), and artificial radioactive substances." The Ministry will 
purchase the radio chemical plant and business of Thorium, Ltd., 
Amersham, Bucks, England (except the manufacture of luminous 
compounds and other secondary products), take over from the Medical 
Research Council the extraction of radon, and receive from Johnson 
Matthey’& Co, Ltd., the business of filling radium containers. 


RHENIUM 


Rhenium is produced by the Department of Chemistry, University 
of Tennessee, Knoxville, under the supervision of Prof. A. D. Melaven, 
from molybdenite roaster flue dust (0.4 to 1.5 percent Re) supplied by 
the Miami Copper Co., Miami, Ariz. The process involves agitating 
the flue dust in water, filtering off molybdenum sulfide, and treating 
the filtrate with potassium chloride to precipitate potassium perrhenate 
(KReO,), which is reduced by hydrogen to metal. Production of 
potassium perrhenate by the university was 2 pounds in 1942, 12 
pounds in 1943, 23 pounds in 1944, and none in 1945 or 1946. Delivery 
of new processing equipment was expected to result in an output of 
150 to 200 pounds in the 1947-48 school year. One pound of perrhen- 
ate yields approximately 0.6 pound of metal. 

o commercial applications for rhenium have yet become estab- 
lished. However, patents! have been issued covering the use of 
rhenium and its alloys of tungsten, molybdenum, chromium, tantalum, 
and platinum-group metals in lamp filaments, electric contact points, 
thermocouples, corrosion-resistant alloys, catalysts, and pen-point 
nibs. Rhenium is silver-white, has a specific gravity of 21, and melts 
at about 3,100? C. The University of Tennessee sold rhenium during 
1946 at the following prices, per gram: 


Potassium Rhenium 

perrhenate metal 
First IO grams lll. EE AE $2. 00 $3. 25 
Next 00 grams Als tee eebe . 888 1. 50 2. 50 
Each gram over 100 grams....._-------------------------- 1. 00 1. 75 


The cost of perrhenate was $8 a gram in 1942 to July 1943, $6 from 
August 1943 to March 1944, and $4 from August 1944 to December 
1945. The corresponding figures for rhenium metal were $14, $10, 
and $6.50, respectively. ES 
Vereinigte Ko Pe Salzdetfurth A. G., Werk Hattorf, Phillipps- 
thal, Germany, formerly treated potash residues (now 5 to 
jeld potassium perrhenate, from which Deutsche Gold und Silber 
Scheideanstalt, rankfurt-on-Main, produced about 200 kilograms 
annually of rhenium-metal powder (99.5 percent) during the middle 
1930's. The smelting of copper at Kupferschieferbauernde Gesell- 
schaft, Mansfeld, yields a rhenium-bearing residue from which Ge- 
bruder Borchers A. G., Oker, near Goslar, attempted to produce rhen- 
ium. The metal was used in Germany primarily as a substitute for 
osmium and iridium in platinum alloys for fountain-pen points.” 


81 Chemistry and Industry (London), No. 41, Oct. 12, 1916, p. 376. 

8 Tyler, Paul M., Rare and Minor Metals: ÓN. of Military Govt. for Co (US) FIAT Final Rept. 
750, Mar. 1, 1946, pp. 11-12. (Pub. by U. 8. Department of Commerce. 

8 Hensel, F. R., hhenium: Off. of Military Govt. for Germany (US) FIAT Final Rept. 697, Feb. 5, 1946, 
4pp. (Pub. by U. 8. Department of Commerce.) 
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SELENIUM AND TELLURIUM 


Domestic Production.—The 21-percent drop in production of re- 
fined copper, as a result of labor management difficulties, was 
reflected in & 36-percent decline in selenium output. Recovery of 
tellurium was virtually suspended as a result of weak demand and 
heavy stocks. Producers of refined selenium and tellurium are the 
American Smelting & Refining Co., Baltimore, Md.; International 
Smelting & Refining Co., Perth Amboy, N. J.; United States Metals 
Refining Co., Chrome, N. J.; and United States Smelting, Refining & 
Mining Co., East Chicago, Ind. Silver slimes containing selenium 
and tellurium are recovered by Phelps Dodge Refining Corp., Laurel 
Hill, Long Island, N. Y., and El Paso, Tex. All the selenium and most 
of the tellurium refined come from tank slimes of electrolytic-copper 
refineries; some tellurium is a byproduct of lead. 


Salient statistics of elemental selenium and tellurium in the United States 
942-46, in pounds 


Selenium Tellurium ! 
Year Produce. | Producers“ Producers’ Imports“ Produc- Producers“ Producers’ 
tion ship- stocks at ĩi?ãÿ — tion ship- stocks at 

ments? jend of year Pounds Value ments? jend of year 

1942. ........ 506, 426 316, 613 341, 900 83,666 | $127,004 22A, 132 98, 798 145, 700 
1943. ........ 635, 581 521, 779 455, 677 81, 720 142, 032 56, 174 62, 260 139, 403 
19414. 485, 446 423, 906 517, 217 97, 800 170, 582 69, 025 45, 323 163, 105 
1045......... 4 458,486 | $604,445 | 4371, 258 219, 215 395, 934 80, 750 60, 323 183, 527 
1946. ........ 291, 103 405, 226 257,135 475, 081 806, 205 3, 765 38, 523 148, 769 


1 Includes tellurium content of small quantity of oxide. 
1 Bureau of Mines not at liberty to publish value. 

3 Includes selenium salts. 

Revised figure. 


Uses.—Selenium is used in decolorizing clear glass, manufacturing 
rectifiers, making red cadmium sulfoselenide pigments, and improving 
the machinability of stainless steels and copper alloys. The use of 
selenium in German rectifiers was described. Selenium and tellurium 
are added to rubber cable coverings to promote resistance to heat, 
oxidation, and abrasion and to increase resilience. Tellurium-lead 
work-hardens and is resistant to acids.“ Tellurium-copper (0.5-1 per- 
cent Te) was used in the body of the magnetron—the British-invented 
device generating the very high frequencies essential to radar; the 
tellurium addition renders the metal free-machining, making possible 
"machine-made copper parts at high speed with increased accuracy 
and better finish, comparatively free from burrs, the thermal and 


H Dauber, Lt. Harry, Selenium Dry Rectifier Developments: Off. of Military Govt. for Germany (US) 
FIAT Final Rept. 706, Jan. 26, 1946, 38 pp. (Pub. by U. S. Department of Commerce.) 

Matthias, Lynn H., Some Characteristics of Selenium Rectifiers Prepared by the Vacuum Method: 
Off. of Military Govt. for Germany (US) FIAT Final Rept. 671, Jan. 7, 1946, 6 pp. (Pub. by U. 8. 
Department of Commerce.) 

Kanger, Richard H., Supplement to Selenium Rectifler Development in Germany: Off. of Military 
Govt. ^ Germany (US) FIAT Final Rept. 890, Aug. 19, 1946, 25 pp. (Pub. by U. 8. Department of Com- 
merce. 

Richards, E. A., and Thompson, L. E., The German Metal Rectifler Industry: British Intelligence 
Objectives Subcommittee Final Rept. 797, Item 21, c. 1946, 24 pp. 

55 Sanderson, L., Tellurium—Its Ores, Properties and Applications: Metallurgia (London), vol. 33, No. 
198, April 1946, pp. 291-292. 
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electrical properties being little affected." * The chill depth of cast 
iron is increased by tellurium.* 

Prices.—Selenium (black, 5 99.5 percent) and tellurium 
were quoted at $1.75 a pound throughout 1946, according to E&MJ 
Metal and Mineral Markets. The Metal Bulletin reported the Lon- 
don price steady also at 8s. 6d. a pound for selenium and 7s. a pound 
for tellurium. 

Foreign Trade.—Imports of selenium and selenium salts for con- 
sumption in 1946 totaled 475,081 pounds—473,819 from Canada, 711 
from United Kingdom, and 551 from Belgium. Data on imports of 
tellurium and exports of selenium and tellurium in 1946 are not 
available. 

Canada. — Production of selenium in Canada was 521,867 pounds 
($949,798) in 1946 compared with 379,187 pounds ($728,039) in 1945. 
Exports of selenium were 723,490 pounds ($1,261,205) in 1946 and 
350,744 pounds ($385,369) in 1945. The Dominion output of tel- 
lurium was 15,848 pounds ($24,405) in 1946 compared with final 
figures of 484 pounds ($929) in 1945. "The principal producer was 
Canadian Copper Refiners, Ltd. (subsidiary of Noranda Mines, Ltd.), 
Montreal East, Quebec; 5 and the other was Ontario Refining Co. 
(subsidiary of International Nickel Co. of Canada, Ltd.), Copper 
Cliff, Ontario. 

Germany.*-—The principal German producer of selenium during 
World War II was Norddeutsche Affinerie, Hamburg, which had an 
output of 16.5 metric tons in 1939, 4.1 in 1940, 4.0 in 1941, 5.3 in 1942, 
5.8 in 1943, and 5.0 in 1944 largely from the anode sludges of refining 
foreign copper ores. Additional selenium was imported from Sweden. 
There was some tellurium production during the period, but con- 
sumption probably did not exceed 1 ton a year. 


THALLIUM 


Thallium output in the United States was affected by strikes at 
nonferrous smelters in 1946 and was only a fifth of the several thousand 
pounds produced in 1945. All domestic production was recovered by 
the American Smelting & Refining Co. from cadmium-containing flue 
dusts treated at Denver, Colo. Thallium has been used, principally 
in the form of sulfate, as a rodenticide and insecticide; the organic 
preparations “Antu” and “'1080” have recently appeared as com- 
petitive products. Thallium depresses the freezing point of mercury 
for low-temperature measurements and is also an activator for 
fluorescent materials. Thallium bromoiodide crystals transmit wave- 
Iengths in the far infrared region and are thus valuable in detection 
mae signaling devices. | 

Price control of thallium metal was lifted in February 1946; but 
nominal quotations, according to E&MJ Metal and Mineral Markets, 
remained at the 1945 level of $12.50 a pound from January to mid 
August 1946 and were then listed at $17.50 for the remainder of the 
year. Imports of thallium sulfate reported by Oil, Paint and Drug 


Mining Magazine (London), vol. 74, No. 4, April 1946, p. 202. 

n Foundry Trade Journal (London), vol. 78. March 14, 1916, pp. 283-287. 

t! Schloen, J. H., and Elkin, E. M., Canadian Copper Refiners Montreal East Plant: Trans. Canadian 
Inst. Min. and Met., vol. 49, 1946, pp. 143-190. 

9 Tyler, Paul M., Rare and Minor Metals: Work cited in footnote 52, pp. 12-13. 
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Reporter in 5 1946 totaled 25 cases, at least partly 
(probably entirely) from Europe. Canada produced 128 pounds of 
thallium in 1944 but none in 1945-46. 


ZIRCONIUM 


Domestic Production.—Zircon production in the United States in 
1946, all in Florida, surpassed—and by a wide margin—the former 
record of 3,646 short tons in 1927. The bulk of the output is recovered 
with ilmenite and rutile from dune sands near South Jacksonville; 
operations are by the Humphreys Gold i for the Rutile Mining 
Co. of Florida, subsidiary of Titanium oy Manufacturing Co. 
The only other domestic producer was Riz Mineral Co., which mined 
black sands near Vero Beach, Indian River County, Fla., and recov- 
ered zircon, rutile, and ilmenite in its concentrator at Melbourne, 
Brevard County, Fla. 

Milling and Refining.—Mixed zircon-rutile-ilmenite concentrates 
imported from Australia are separated into their component minerals 
by the International Titanium Corp. (subsidiary of the American 
Rutile Corp. and Ventures, Ltd.), Carteret, N. J.; Orefraction, Inc., 
Pittsburgh, Pa.; and Titanium Alloy Manufacturing Co., Niagara 
Falls, N. Y. Zirconium ferrosilicon is produced by Electro Metallurgi- 
cal Co. at Sheffield, Ala.; Niagara Falls, N. Y.; and Alloy W. Va. 
Zirconium-copper is produced by the Beryllium Corp., Reading, Pa., 
and Metal Hydrides, Inc., Beverly, Mass. Zirconium metal is pre- 
pared by Foote Mineral Co., Philadelphia, Pa.; Metal Hydrides, 

c.; and Titanium Alloy Manufacturing Co. 

Consumption and Uses.—Shipments of forcign and domestic zircon 
to consumers in the United States reached an all-time high of 20,555 
short tons in 1946 compared with 15,988 tons in 1945. Use distribu- 
tion in 1946, according to estimates by principal shippers, was as fol- 
lows, in percentages: Rs teactories, 28; vitreous enamels, 25; electrical 
and chemical porcelains, 19; metal and alloys, 16; puttery glazes, 10; 
and miscellaneous, 2. Zirconium refractories were described ™ and 
their utilization in gas turbines suggested. The impact resistance 
of steel is substantially improved by small additions of zirconium.” 
The pure metal is used in vacuum tubes, 9 flash bulbs, and pyrotech- 
nics. Addition of 0.5-1 percent Zr to magnesium-base alloys pro- 
foundly refines the grain, permitting high-speed rolling and extrusion.“ 
A lamp whose pin-point zirconium-oxide cathode emits a brilliant white 
light has been developed.“ 

Stocks.—Producers’ and distributors! inventories of zircon (in- 
cluding zircon content of zirconium-titanium concentrates) dropped 
from 6,316 short tons at the end of 1945 to 5,059 tons at the end of 1946. 


€ Materials and Methods, vol. 23, No. 3, March 1946, pp. 790, 792. 

Geller, R. F., and others: Work cited in footnote 2. 

Hess, Frederic O., Investigation of Pure Oxide Ceramic Materials Intended for High-Temperature and 
High-Stress Applications: Off. of anan Govt. for Germany (US) FIAT Final Rept. 924, Sept. 4, 1946, 
pp. 2-8. (Pub. by U. 8. Department of Commerce). 

€ Thum, Ernest E., Critica] Points: Metal Prog., vol 50, No. 2, August 1946, p. 293. 

€ Halley, James W., Grain-Growtb Inhibitors in Steel: Am. Inst. Min. and Met. Eng., Metals Technol., 
vol. 13, No. 4, June 1946, Tech. Pub. 2030, 11 pp. 

& Espersen, George A., Zirconium for Electron Tubes: Foote Prints, vol. 18, No. 1, 1946, pp. 3-7. 

„Ball, C. J. P., Outstanding Properties of Magnesium- Zirconium Alloys: Aluminum and Magnesium, 
vol. 3, No. 1, October 1946, pp. 20-21, 41; No. 2, November 1948, pp. 12-13, 15, 19. 

Doan, J. P., and Ansel, G., Some Effects of Zirconium on Extrusion Properties of Magnesium-base Alloys 
Containing Zinc: Am. Inst. Min. and Met. Eng., Metals Technol. vol. 13, No. 8, December 1946, 18 pp. 

* Iron Age, vol. 157, No. 17, Apr. 25, 1946, p. 54; vol. 158, No. 5, Aug. 1, 1946, p. 92. 
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Government stocks held by the Office of Metals Reserve declined dur- 
ing 1946 from 15,829 tons of baddeleyite and 2,581 tons of zircon on 
January 1 to 10,336 tons of baddeleyite and 2,251 tons of zircon on 
December 31. 

Prices.— Zirconium ore, 55 percent ZrO,, f. o. b. Atlantic seaboard, 
was quoted nominally at $60-$70 during the first 5 months of 1946, 
$45-$47 in June to October, and $42-$45 in the two last months of 
the year according to E&MJ Metal and Mineral Markets. Zirconium 
ferrosilicon was quoted throughout the year at $102.50-$107.50 a long 
ton for 12- to 15-percent Zr content and 14-16 cents a pound for 
5 percent Zr. Powdered zirconium metal was listed at $7 a 
pound. 

Foreign Trade.—Zircon imports are almost exclusively from Aus- 
tralia, and baddeleyite entries are entirely from Brazil. Exports com- 
prised 259 short tons ($17,285) of zirconium concentrates and 2,377 
pounds ($6,122) of metal and alloys in 1946 compared with 108 tons 
($7,126) of concentrates and 30 tons ($15,383) of metal and alloys in 
1946. 


Zirconium concentrates imported for consumption in the United States, 1949-48, 
by countries, in short tons! 


Total zirconium 
Zircon Baddeley- ry concentrates $ 
Year ite om 
From ! From raz 
Australia| Brazil Other? 
194242. 11. 11999 15, 283 
1969 A 11, 47 110 8, 821 
19844. 11, 317 (5) 12, 332 
19455. 17, 138 (5) 5 792 
194066. 11. 535 (5) $2, 431 


t Totals and country break-down by the U. 8. Department of Commerce. Mineral break-down by 
Bureau of Mines. 

2 From India, 1942; French West Africa (Senegal), 1945; Canada, 1946. 

3 Rutile and ilmenite content of mixed zirconium-titanium concentrates imported from Australia. 

4 Classified as ore“ by U. S. Department of Commerce. 

5 Any zircon imports from Brazil, 1944-46, included with baddeleyite. 


Technology.— Methods of preparing ductile zirconium by the Bureau 
of Mines and of zirconium oxide and halides by Auergesellschaft 
Aktiengesellschaft, Berlin," were described. 

World Review.— World production of zirconium concentrates was 
estimated at 25,000 short tons in 1946. Australia produced 6,400 
short tons (principally contained in zirconium-titanium concentrates) 
in 1945 compared with 15,680 tons in 1944. Output was from the 
50-mile stretch of beach between Byron Bay, New South Wales, and 
Southport, Queensland. Brazil exported 4,453 metric tons of bad- 
deleyite (possibly including some zircon) in 1946 compared with 758 
tons in 1945 and 2,152 tons in 1944. Enormous tonnages of ilmenite 
and smaller quantities of rutile, zircon, and monazite are recovered 


€ Kroll, W. J., Schlechten, A. W., and Yerkes, L. A., Ductile Zirconium from Zircon Sand: Trans. Eleo- 
trochem. Soc., vol. 89, 1946, pp. 263-276. 

Chemical Engineering, Zirconium Pilot Plant to Operate Soon: Vol. 53, No. 10, October 1946, pp. 1%, re 

8 Ivory, Lt. Col. W., The Manufacture of Zirconium- Potassium Fluoride, Zirconium Oxide and Zir- 
eonium Oxychloride: British Intelligence Objectives Subcommittee Final Rept. 896, Item 22, c. EH 6 PD. 

€ Chemical Engineering and Mining Review (Melbourne), Recovery of Rutile and Zircon from Beac 
Sands: Vol. 38, No. 456, Sept. 10, 1946, pp. 451-454. 
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rom beach sands along the Malabar Coast, Travancore, India.” The 
Travancore Government has assumed control of mining, processing, 
and exporting.” Imports of zirconium concentrates by the United 
Kingdom totaled 656 long tons in 1940—44." Zircon is mined near 
Mariupol in the Ukraine, U. S. S. R.” The Soviet practice of oxy- 
genizing blast furnaces has increased the demand for zircon refrac- 
tories.” Malaya produced 741 long tons of zircon and 207 tons of 
mixed monazite-zircon concentrates during the Japanese occupation.” 
Small quantities of zircon are 5 from time to time in Egypt, 
Italy, Korea, Madagascar, and Senegal. Deutsche Gold und Silber 
Scheideanstalt, Frankfurt-on-Main, Germany, produced 47,956 kilo- 

ams of zirconium metal during World War II,” and Tokushu 

inzoku KK, Sakai, Osaka, made about 6 tons of ferrozirconium (40 
percent) in 1944-45 from Korean river sands.” 


e „5 P., Beach Minerals of Travancore: Science and Culture (Calcutta), vol. 12, No. 1, 1946, 
pp. . 

70 Mining Journal (London), vol. 227, No. 5802, Nov. 2, 1946, p. 868. 

^1 Metal Bulletin (London), No. 3119, Aug. 16, 1946, p. 12. 

7 Mining Journal (London), vol. 225, No. 5753, Nov. 24, 1945, p. 797. 

115 W. G., World-Wide Chemistry — Russia: Chem. and Eng. News, vol. 24, No. 8, Apr. 25, 1946, 
p. i 

^ Bureau of Mines, Mineral Trade Notes: Vol. 25, Nov. 4, October 1947, p. 14. 

% Potvin, Roger, and Farnham, G. S., Producing Zirconium and Titanium in Germany: Trans. Canadian 
Inst. Min. and Met., vol. 49, 1946, pp. 516-524. 

* Bardill, John D., Ferro-alloy Metallurgy of Japan: Bureau of Mines, Mineral Trade Notes, vol. 24, 
No. 5, Special Suppl. 14, May 1947, p. 38. 
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GRAPHITE 


ODUCTION of crystalline and amorphous graphite in 1946 was 

14 percent greater than 1945, but sales were 9 percent below 

the 1945 total. There are too few domestic producers to show 
separate statistics on amorphous and on crystalline graphite. The 
accompanying table shows combined figures for the 1942-46 period. 
Producers’ stocks totaled 949 short tons at the end of 1946. anu- 
factured graphite was produced by several companies during 1946, 
but production figures are not available for publication. The manu- 
factured material competes with natural graphite in many uses. 
Among them are: Self-lubricating bearings, mold wash in steel mills, 
pencils, crayons, paint, polishes, and powder glazing. 


Production and shipments of natural graphite in the United States, 1942—46 


Shipments Shipments 


Short 
tons Value 


—— . —ññ— 2——— | AS — — 


e 7. 120 , 2 ,090 || 1048 „ 888 5,334 | $289,207 
F ; ; 3, 5 4, 844 252, 596 
, 768 


Total imports of graphite were less than in the previous year. No 
shipments of powdered or dust graphite were received, and imports 
of carbon lump from Ceylon were greatly reduced. Although the 

uantity of crystalline flake received from Madagascar was greater 
than in 1945, it fell far short of demands. Labor troubles, fluctuations 
in the Metropolitan and Malagasy (Madagascan) franc, and a serious 


3 da on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 
1285 
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landslide at one of the large mines caused almost a complete cessation 
of activities in the Madagascar graphite mines during part of 1946. 
A new and higher scale of prices effective January 17, 1947, will, it is 
believed, effect a large increase in output from Madagascar mines in 
1947. The decrease in Ceylon imports is attributed to smaller re- 
quirements. Imports for the 1942-46 period are summarized in the 
following table. 


Graphite (natural and artificial) sg consumption in the United States, 


Crystalline Amorphous 
i i Total 
ump, chip, 
Year Flake pie dust Natural Artificial 
Short Short Short Short Short 
tons Value tons Value tons Value to Value tans Value 
17. 6, O3 108412, 919| 4, 152 $601, 1500 33, 569 81.480, 079 169, $4, 739| 43, 92182, 498, 887 
I/ estes 5, 311] 493, 382] 1,012| 117, 795 22, 390 331, 800 205, 15, 515] 28, 918 958, 492 
191444. 6, 1910 663, 231| 1,568, 251, 832 18, 294] 345. 612 131] 10, 299| 26, 184 1, 270, 974 
1945: 
Jea: CA i te ß S EE 3, 638 3. 
Canada 101) 25, 1200... 1, 178 92, 308 154) 6,223) 1,433 123, 651 
Ceylon 1. 324 187, 771 842| 118, 020|.......]....... 2.1 305, 791 
Madagascar....... 2, 782| 261, 412| 3, 883 370, 471II . 44 6,665| 631,833 
; ON aces sanete [douce ce 25, 870| 350, 063 25, 879 350,063 
Mozambique......|.......]....-...].... 110 o esu 110 5, 571 
2, 883| 286, 532| 5, 207| 558, 242| 28,042| 569, 600 154| 6, 223 36, 286, 1, 420, 597 
1946: 
e , A see tee 1 CCC 1 75 
Canada 113] 24, 5244. 1,413} 117, 276 4 558] 1, 530 142, 358 
COV Co) o basa oou A ess 7,9901 3, 1 482, 50 F 3, m 490, 889 

BB 8 r MS WEN GE ANA 
France............ 2 dl Let AA AA eg ia 24 5, 133 
India and depend- 

. A O ĩ⁊ enses 168 18, 088|.......|....... 168 18, 086 
Madagascar....... rh ³o A A DEE WEE 3, 200 22, 508 
Mei 8 24,389) 441, 1899 -- 24, 389 441, 189 
Mozambiquo— 4 96 5, 800 96 5, 950 
Switzerland 44 l| 280 1 230 

3,337| 253, 163 56 7, 990| 29, 743,1, 065, 835 4 558| 33, 140| 1. 327, 546 


Crucible-grade flake graphite and high-carbon flake and amorphous 
graphite are included in the list of strategic minerals that must be 
stock-piled for national defense. 

Exports of natural graphite, 1942-46, were—1942: 4,095 short tons, 
valued at $413,281; 1943: 3,010 tons, $317,586; 1944: 2,230 tons, 
$248,257; 1945: 1,308 tons, $134,414; 1946: 2,313 tons, $267,137. 

Trade-journal quotations of prices for graphite f. o. b. New York 
in 1946 were: Ceylon lump, 10-12 cents per pound; carbon lump, 
9-10 cents; dust, 4-5 cents; Madagascar No. 1 flake, 9-16 cents; No. 
2, 7 cents upward; fine ground, 55 to 70 percent carbon, 3 cents up- 
ward. Crude amorphous graphite was $14 to $30 per ton, according 
to grade. All prices nominal. 

World production figures for graphite for the 1915-39 period were 
published in Minerals Yearbook, Review of 1940 (p. 1414). The 
accompanying table shows available statistics for 1938—46. 
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World production of natural graphite, 1938-46, by countries, in metric tons! 
[Compiled by B. B. Mitchell) 


Country ! 1938 1939 1940 1941 1942 1943 1944 1945 1946 
Argentina.................... 28 |........ 100 135 244 237 455 (1) (3) 
Australia: 

New South Wales 41 64 3 114 142 51 (2) 
Queensland 10 |........ 63 320 225 360 52 58 (2) 
South Aostralls LI, 50 71 88 253 5 d 
E EEN PA D E F 3 
Western Australia... II, 1 (3) 6 ILE ssl A 1) 
Austria DO A NERO NIU 16, 852 | 24,013 | 22, 991 | 24, 264 | 26,203 | 31,305 | 24,617 | 3,483 (1) 
Brazil (exports)...... ......|........].. ..... .]. -...... 60 72 19 199 131 92 
Bulgaria. oes sedet coe RR 23 50 (2) (2) (3) (3) (3) (1) 
Canada..................... 11.044141, 199 41,381 1905 4 463 1, 726 1, 435 1, 733 1, 792 
Ceylon (exports)............ 11, 972 | 22,756 | 24,414 | 27,670 | 27,872 | 20, 830 | 12, 461 7, 916 2, 356 
99G A S S 52,000 | 17, 400 | 16, 900 | 16, 800 2) 3 (2) (2) 
Czechoslovakia............. 5,919 7,669 | 10,725 8, 604 | 13,126 | 21,252 | 21,459 (?) (3) 
E ³ A PA ̃᷑/ð ᷣ/ EE EE 260 182 |........ 
Germany: Ba varia 28,106 | 28,180 | 20,891 | 29, 771 | 33,316 | 34, 960 | 36,357 1 (?) 
|j: oc cece C pe 465 951 311 827 1,072 1,152 1,312 3 
Dee 8 2 1 2 
I/! Ep MERE 5, 485 5,715 4,0996 | 4,136 5, 483 (2) (2) 1. 793 2) 
A lot tk we 1,399 | 1,530 | 2,088 | 3,393 | 2,866 | 7,791 | 10,382 | 12,449 | 11,339 
Korea (Chosen) . 57. 318 | 83,415 | 94, 273 | 68, 640 | 96,054 | 96,471 |103,306 |.......- (3) 
Madagascar — . 14, 545 | 12,196 | 15,311 | 13,018 9, 562 | 12, 949 | 14,478 9,185 | 18,875 
Mexico Ree 9,611 9,815 | 12,327 | 16,928 | 20,811 | 20,677 | 12,977 | 23, 634 21, 949 
Morocco 
French................. 307 886 529 571 1, 067 265 213 202 637 
Spanish................. (2) 352 414 888 226 42 100 3 
NOT WAY eco 3, 802 4, 333 2,646 | 3,588 2, 933 3,178 | 3,784 6 1 
Portuguese East Africa () (1) (2) () 165 428 (2) 2) (3) 
South-West Africa W 71 188 181 1, 758 1. 973 1. 477 762 
Sb ð⅛˙W2. EC 54 353 23 251 136 1,050 2, 528 (3) 
Sweden Donee 192 | 549 153 | 205 174 1 (2) 
Union of South Africa...... 54 59 78 74 335 55 130 128 180 
varea arate: " 0 o 
morphous............. 
One cen 8 „ 2,493 6. 450 | 9,016 | 4,906 | 4,434 | 5,058 
Total 159, 000 205, 000 241, 000 |223, 000 267, 000 286, 000 271, 000 158, 000 OI 


In addition to countries listed graphite is produced in France, Greenland, Kenya, Nyasaland, and U. S. 
8. R. but production data are not available. 

! Data not available; estimate included in total except for 1946. e 

3 Less than 1 ton. 

Exports. 

Data represents areas designated as Free China during the period of Japanese occupation. 

* Burcau of Mines not at liberty to publish figures. 


GREENSAND 


Production of greensand by three companies in New Jersey in 1946 
reached 5,045 short tons; shipments totaled 5,140 tons valued at 
$424,900 compared to an output of 4,738 tons and shipments of 4,986 
tons valued at $477,919 in 1945. All material shipped in 1946, as in 
the previous year, was utilized in the manufacture of water-softenin 
compounds and water-purification agents. Greensand was release 
from price control on July 26, 1946, under amendment 36 of Office of 
Price Administration Supplementary Order 129. 

GEN for greensand sold or used are shown in the accompanying 
table. 


Greensand mar] sold or used by producers in the United States, 1942—46 


Year Short tons Value Year Short tons| Value 
TAD tds 8 10,110 | 8448, 44019455555. 4,086 | $477,919 
1943. A . duet 10,056 522, 124 e emu out 5, 140 424, 900 


A A 4, 908 505, 651 
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KYANITE, ANDALUSITE, DUMORTIERITE, AND SILLIMANITE 


Domestic production of kyanite reached an all-time high in 1946. 
Imports of kyanite from India were less than in the previous year 
because of transportation problems in that country. Minor amounts 
also were received from British East Africa and the Union of South 
Africa. The receipt of 592 short tons of sillimanite valued at $13,856 
from Australia was also reported. Available statistics for recent 
years are summarized in the following table. 

Statistics on the domestic kyanite industry have not been released 
since 1943, because there have been too few producers to allow publica- 
tion of the figures. Shipments of domestic kyanite for. the 1940—43 
period were published in Minerals Yearbook, 1943 (p. 1579). 


Consumption and stocks of imported kyanite in the United States, 1942—46 


Imports Consump-| Stocks 


tion Dec. 31 
(short tons)| (short tons) 


Short tons Value 


— ———— — ————— — —— 


1042: ins BRE ete 6, 524 $93, 743 13 8,024 1 9, 500 
1943: India EE 9, 972 105, 042 128 416 1 11,000 
British East Africa.... 55 591 (3) (3) 
Ill!!! 8 5, 680 66. 850 (3) (3) 
§, 735 67, 441 1 8, 064 1 8, 600 
945: 
British East Africa Lll lll LL lr lll... 560 7,000 (3) (3) 
II;. ³ h ⁰ MS d eot 13, 994 160, 997 (3) (3) 
14, 554 167, 997 4 15, 000 48,000 
1946: 
British East Afen. 22-8. 395 3, 308 (3) (3) 
e atte Sih d a Sel REO 10, 110 109, (4) (3) 
Union of South Arie ooo noo. 277 3, 187 (3) (3) 
10, 782 116, 485 4 11, 500 7, 280 


1 Consumption and stocks as reported hy WPB for 1942-44. 

3 Includes 154 tons in 1942 and 316 tons in 1943 reexported to Canada. 
3 Data not available. 

4 Partly estimated. 


Production of kyanite in 1946 was reported by the Kyanite Mining 
Corp., near Farmville, Va.; the Vitrefrax Corp., near Ogilby, Calif; 
and the A. P. Green Firebrick Co., of Mexico, Mo., from a deposit near 
Clarksville, Ga. The Kyanite Mining Corp., by far the largest 
producer, is the only company selling on the open market. 

Kyanite minerals were released from price control under Amend- 
ment 36 of Office of Price Administration Supplementary Order 129, 
on July 26, 1946. Prices of domestic kyanite in 1946 ranged from $19 
per short ton for crude kyanite to $37.50 for calcined concentrate, 
35-mesh, in carlots. "The cost of Indian kyanite laid down at Atlantic 
seaports in 1946 was about $22 per short ton. | 

Because of relatively large stocks on hand and small requirements, 
Champion Sillimanite, Inc., the only domestic producer, did not oper- 
ate 1ts andalusite mine in Mono County, Calif., or its dumortierite 
mine In Pershing County, Nev. 

Laboratory and pilot-plant work on the sillimanite schists in the 


€ 
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Southeastern States is still in progress. A review of the Bureau of 
Mines, work on these deposits has recently been released.? 

Separate classification of exports of kyanite and associated minerals 
was started in 1945. Exports for that year totaled 307 short tons 
valued at $20,205. The markets were Canada, Mexico, Argentina 
Brazil, and Nicaragua. Exports in 1946 reached 342 short tons valued . 
at $17,881 and the Netherlands, China, and the United Kingdom 
were added to the export market. The bulk of the material exported 
in both years, however, was purchased by Canada. 


LITHIUM MINERALS 


Production of all kinds of lithium raw materials in 1946, with the 
exception of amblygonite, was greater than in 1945. "The American 
Potash & Chemical Corp. at Searles Lake, Calif., was again by far the 


uc se roducer. 

he Hayden Mining Co., of Colorado Springs, Colo., the only 
domestic producer of fepidelite, operated the Pidlite mines in San 
Miguel County and the Harding mine in Taos County, N. Mex., as 
well as the Brown Derby mine in Gunnison County, Colo. 

The tonnage and value of lithium ores and compounds shipped in 
recent years and the approximate Li,O content are shown in the 
accompanying table. 

Although far below the volume of the recent wartime output, ship- 
ments in 1946 were 131 percent above the 1935-39 average, and the 
Li,O content was 267 percent greater. 


Shipments of lithium ores and compounds from mines in the United States, 
1935-39 (average) and 1942—46 


Ore Li) re 
Year (short | Value (short Year (short | Value | (short 
tons tons) tons) 
1935-39 (average)...... 1,327 | $48,280 88 |] AA 13, 319 | $552, 977 848 
EE, 5, 405 243, 516 299 || 1045. / 2, 446 235, 520 274 
Uo cR 8,155 | 314, 660 4631940666. 3,065 | 303, 892 323 


Several new uses for lithium compounds were reported in 1946. 
They were: Lithium peroxide, a solid of high stability containing 
about 35 percent of available oxygen by weight; lithium borohydride, 
a solid stable in dry air and capable of generating 66 cubic feet of 
hydrogen per pound on contact with water; and lithium diborane, a 
gas which at room temperature liberates 88 cubic feet of asa 
per pound on contact with water. The Texas Co., 135 East 42d St., 

ew York, announced a new synthetic low-temperature grease with 
a lithium base which is stable in temperatures from —100° to 
+300° C. 

A new reducing agent, lithium aluminum hydride, has also recently 
been announced. This new material, first made in June 1945, bids 
fair to win an important place as a research and industrial tool in 
organic and inorganic chemistry. It will be of particular aid in the 


? Hudson, W. C., Exploration of Georgia and South Carolina Sillimanite Deposits: Bureau of Mines Rept. 
of Investigations 3927, 1946, 44 pp. 
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reduction of unsaturated compounds, since it apparently does not 
attack the carbon-to-carbon double bond.“ 

The Bureau of Mines has recently issued a report on the lithium 
industry in Germany with particular reference to activity during the 
latter part of World War II.“ 

Trade-journal prices of lithium ores were as follows: Spodumene, 
$5 to $6 per 20 pounds of contained Li,O on 6 percent grade, carlots; 
amblygonite, 8 to 9 percent Li,O, $40 to $50, per short ton f. o. b. 
mine; and lepidolite, 3 percent Li,O, $24 to $25 per short ton, f. o. b. 
mine. The price of dilithium sodium phosphate was reported at 
about $230 per ton. 


MINERAL EARTH PIGMENTS 


[By Charles L. Harness} 


The construction boom in 1946 placed severe demands on paint 
materials of all kinds, and the earth pigments shared the rising 
market with lead, zinc, and titanium pigments. Total sales of 
mineral earth pigments were 14 percent greater than that reported 
in 1945. 

Synthetic earth pigments accounted for 33 percent of the total 
tonnage and 54 percent of the total value. This is a substantial 
increase over the 3 percent of tonnage recorded by the Bureau of 
the Census in 1921 and the 11 percent noted by the same agency in 
1927. 

Among the German pigment developments described by a team of 
American technical experts was the manufacture of black and yellow 
iron oxide pigments as byproducts in the reduction of nitrobenzene 
to aniline. The report ê also describes the production of red iron 
oxide pigments from iron carbonyl and a magnetic brown oxide, 
suitable for use in the plastic tape of magnetophone sound reproduc- 
tion units. 

Of particular interest to the American paint industry in 1946 was 
the trend of imports of foreign earth pigments. Italian siennas, 
Turkey umbers, French ochers, and Spanish red oxide were received 
in small but significant quantities, and the flow will probably be 
ee when more containers are available in the countries of origin. 

t seems likely that imports of Spanish red oxide and Turkey umber 
will regain a substantial portion of their prewar American markets. 
Siennas and ochers, on the other hand, may meet stronger compe- 
tition from American synthetic pigments. 

Production of Spanish ad oxide was 4,242 metric tons in 1945 and 
1,572 tons in 1946.“ Half the output was shipped to the United 
States, and the remainder principally to Argentina, Spain, Por- 
tugal and Sweden. 


3 Ind. Eng. Chem., vol. 38, No. 12, 1946, pp. 14-16. 
* Motock, G. T., Extraction and Uses of Lithium in Germany: Bureau of Mines Inf. Circ. 7361, 1946, 


pp. 

! Love, Charles H., German Production of Some of the More Important Inorganic Pigments: Office of 
Military Government for Germany (US), FIAT Final Rept. 814, 1946, 79 pp. (Published by U. 8. De- 
partment of Commerce). 

* Bureau of Mines, Mineral Trade Notes: Vol. 23, No. 4, October 1946. pp. 35-36. 
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Prices of finished earth pigments, which are quoted in cents per 
pound, barrels, works, were generally unchanged during 1946, ac- 
cording to the Oil, Paint and Drug Reporter. Precipitated magnetic 
blacks were quoted at 8%; metallic brown was 2X; synthetic (pure) 
browns, 12; burnt siennas, American type, 6% to 8; Italian-type burni 
siennas, 8% to 9%; American-type raw siennas, 4 to 10; raw siennas, 
Italian type, 8 to 10; Turkey-type umbers, 4% to 5%, depending on 

oint of pure Vandyke brown, regular, 9; sap brown (special 

andyke brown) 12; synthetic (pure) red iron oxides, 9 to 9%; Venetian 
reds, 2.2 to 4, depending on iron oxide content; natural (metallic) red 
oxide, 2; natural yellow oxides, high iron, 4%; synthetic (pure) iron 
oxide yellows, 6.85; and French-type ochers, 8.45. 


Natural mineral pigments and manufactured iron oxide pigments sold by proces- 
sors in the United States, 1945—46, by kinds 


1945 1946 
Pigment 
Short tons Value Short tons Value 
Mineral black. 2, 960 $61, 388 6, 369 $118, 171 
Precipitated magnetic blackk ss. (1) (!) (1) 1 
Natural brown oxides (metallic browns )) 6, 569 290, O11 5, 823 210, 379 
Vandyke brown (finished pigment ) 284 52, 084 { (1) (1) 
A AAA SS [[ 8 
Pure browns (96 percent or better iron oxides).......... (1) (1) 1,018 206, 806 
Natural red OXideS. -....oooccoccccccocicoccoococccocoo.- 18, 051 714, 856 22, 436 972, 405 
Pure red oxides (98 percent or better FeO) 13,347 | 2,457, 565 17, 050 3, 117, 706 
Venetian red 8, 954 650, 815 9, 727 721, 354 
Pyrite einde 679 42, 545 964 52, 471 
Other red iron oxides... ........... LLL csl. Ll. ll ..l- 11,064 | 1,050,695 17, 345 1, 683, 166 
Natural yellow oxides (high Fes01) ..................... (i) (1) (1) (1) 
Pure yellows (85 percent or better Fe03)............... 14,060 | 1,913, 609 8, 505 1,178, 825 
Ochers (low FezO))))) )) 11, 018 361, 441 12, 505 236, 322 
Siennas: 
ECC! ]˙] ũ ² AAA 853 109, 498 1, 197 168, 978 
Not DUFD EE 2, 563 306, 621 2, 401 " 
Umbers: 
Le EE 2, 685 232, 899 3, 727 325, 856 
A r A ine aiana (1) 1) 916 68, 615 
|^. A A E AA A 7, 927 581, 147 5,114 523, 613 
101,014 | 8,825,174 115, 097 10, 004, 150 
Included under “Other.” 


Selected mineral pigments imported for consumption in the United States, 1943-46 


1945 1946 
Pigment 
1955 Value SE Value 

Iron oxide ents: 

Natur e 1, 494 861. 231 2, 837 8125. 370 5, 423 |$318, 239 

Synthet ia ; 686 | 86, 188 439 58, 380 759 | 106, 302 
Ocher, crude and reflne d 78 4 221 784 | 36,608 167 6, 528 
Siennas, crude and refined 755 | 73,129 
Umber, crude and refined..........|........|.....-.. 1,172 | 31,599 | 1,989 | 57,281 | 3,134 | 95,815 
mme ⅛˙⅛]i ß y y E A A 101 | 10,432 


— MÀ À— | 2—Eü— 
— — — —MÁÁ y, s ——— —t n | — Ó——MM—M 


1,459 116, 827] 3,356 179, 239 6,049 | 277,639 | 10,339 | 610, 445 


1292 MINERALS YEARBOOK, 1946 


Dry ocher, sienna, umber, and other forms of iron oxide for paint exported from 
the United States, 1943—46, by countries 


Country 


— — — eee | —ñĩ—— | ee — a 


Argentina. .__......___.---..--.---- $11,340 
Belgian Congo..................... 2, 402 
Belgium and Luxembourg RE MS 33% K 8 30, 886 
A 8 2, 618 
FP! oh we 58, 265 
Canada 327. 323 
BIC ³ðVA! ĩð2ĩvv tern 4, 980 
Ii... ĩ§ĩV?xu%ëLæ᷑æd ,,, ]ĩ PERA . oe oe cad 25. 219 
Colombl a.. H 40, 654 
e 48, 649 
Curacao (N. W. I.)) 1,398 
Mili. 8 31. 660 
Netherlands 13, 353 
Panama, Republic of............... 6, 420 
Perl ul ta Dioses se 7,957 
Portugal.... 7, 660 
VL ↄ² ” ⁵³⁵ No Seek ] | A tes E VE 18, 468 
Union of South Africa 532 oraa 8 25, 742 
Venezuela 35, 704 
Other countries 93, 419 


—— wn ͤ 6—ʒ—2—ͤ—— . —ñ—— HÀ | M 


— 
= 
2 


1 Less than 1 ton. 


MINERAL WOOL 


The most recent mineral-wool production statistics available are 
those for 1944. Figures for the 1942-44 period were published in 
Minerals Yearbooks, 1943 and 1944, on pages 1583 and 1541, respec- 
tively. The mineral-wool canvass was transferred to the Bureau of the 
Census in 1945, but no statistics have been compiled. It is estimated, 
however, that the combined production of home and industrial insu- 
lation in 1945 was approximately 720,000 short tons valued at 
$70,000,000, and the 1946 total is believed to be 20 percent above 
the 1945 figure. 

Insulation has become virtually an essential element of dwelling 
construction and not just a temporary measure for fuel conservation 
during times of war. A review of the advantages to the home owner 
of insulation with mineral products has recently been released by the 
Bureau of Mines.’ 

The mineral-wool industry expanded substantially in 1946. Several 
new plants began operations, many existing plants added equipment, 
and others were in the process of construction. Among the new plants 
are the Everock Products Co., at Tacoma, Wash., which features a 
modern induction-type electric furnace instead of the conventional 
water-jacketed cupola used in most plants; Independent Insulations, 
Inc., also at Tacoma, has a daily capacity of 40 tons, which it expects 
to increase to 200 tons. The Weathermaster Manufacturing Co., at 
Tonganoxie, Kans., and the Owens-Corning Fiberglas Co., at Kansas 
City, Kans., also began operation in 1946. Additional plants are 
either in the planning or construction stage in California, Ohio, Okla- 
homa, Texas, and Washington. 


7 Bowles, O., Home Insulation With Mineral Products—Conserves Fuel—Reduces Cost—Increases 
Comfort: Bureau of Mines Inf. Circ. 7388, 1946, 11 pp. 


MINOR NONMETALS 1293 


The commercial standard for Industrial Mineral Wool, All Types— 
Testing and Reporting, presented by the Industrial Mineral Wool 
Institute in 1945 and prepared by the National Bureau of Standards, 
was accepted by the trade and became effective on March 15, 1946, 
as Commercial Standard CS 131-463 


MONA ZITE 


Monazite contains thorium—a source material for atomic energy 
and thus very little material on the current uses and output can be 

ublished. The quantity and value of the monazite sand imported 
in 1946 therefore cannot be released. Import figures covering the 
1936-45 period, as well as Government regulations pertaining to 
GE are contained in the Uranium and Thorium chapter of this 
volume. 

Although there are large deposits of monazite in Brazil, the 
current producing and concentrating capacity is not adequate for 
our needs. A review of the monazite-sand industry in Travancore, 
India, including material on occurrence, mining, and preparation, has 
recently been released.“ 

Domestic industry is currently more interested in the rare earths 
contained in monazite than in the thorium content. Perhaps the 
largest use is for the rare-earth oxides and fluorides required in the 
cores of positive arc electrodes for moving-picture projectors and 
floodlights. Glass polishing with cerium oxide is also gaining in 
volume. The advantages claimed for this material are increased 
speed in the production of finished lenses, lack of stain on the hands 
and clothing—in contrast to rouge (ferric oxide), and a brighter 

olish on the finished product. Rare-earth chlorides are also utilized 

y the 5 and dyeing industry. 

In view of the difficulties in obtaining imported monazite, the 
consumers are making every effort to locate domestic deposits of 
commercial size. Market requirements are 8 percent thorium and 
63 to 68 percent rare earth content. Current market prices for 
monazite containing 65 percent rare earths are $60 to $65 per short 
ton, f. o. b. Atlantic seaports. 


OLIVINE 


In 1946 shipments of olivine reached an all-time high of 7,649 
short tons valued at $92,868. Most of the production was consumed 
in refractories, but one operator reported the use of his material as 
building stone, road ballast, and concrete sand. 

Several other new uses for this mineral are in the laboratory and 
pilot-plant stage. Manganese Products, Inc., Seattle, Wash., has 
purchased a deposit of olivine on Cypress Island in the San Juan 
Archipelago for use in the production of fertilizer. The fusion of this 
mineral with phosphate rock produces a fertilizer containing about 20 

* Copies may be purchased from the Superintendent of Documents, U. 8. Government Printing Office, 
Washington 25, D. C., at 10 cents per copy. 


Viswanathan, P., Beach Minerals of Travancore: Science and Culture (Calcutta), vol. 12, No. 1, 1946, 
pp. 22-21. 


€ 
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Olivine sold or used by producers in the United States, 1942-46 


Short tons Value 


eech 845, 201 1945—— 5 () (i) 
1 —— (C 48, 633 || 1946... c enun $92, 
I.;ͤ . ee 35, 207 


1 Data not available for publication. 


percent available phosphate. Refractory blocks composed of olivine, 
magnesite, and Som silicate as binder that stand up well at 1,500? C. 
have been prepared at the Bureau of Mines, Norris, Tenn., Station. 
A report which describes a method for the production of pure magne- 
sium chloride from olivine has also recently been released by the 
Bureau of Mines.” 

A rough estimate of the cost of the commercial production of MgO 
from this product was also included. The Minerals Research Labora- 
tory, North Carolina State College, Asheville, N. C., is investigating 
the possibility of using olivine in the production of roofing granules." 


PERLITE 


After several years of pilot-plant development, the perlite industry 
started commercial production in 1946, and the output reached 
4,206 short tons. Five companies reported production: The Chem- 
Cote Perlite Corp., Superior, Ariz.; Superior Perlite Co., Superior, 
Ariz.; Rheem Research Products, Inc., 714 West Olympic Boulevard, 
Los Angeles, Calif., with operations also at Superior, Ariz.; Con- 
tinental Basic Materials Corp., Chula Vista, Calif., with operation 
near Beatty, Nev.; and the Great Lakes Carbon Corp., 22 East 
40th Street, New York, N. Y., with a quarry at Superior, Ariz., 
and processing plant at Torrance, Calif. Only three companies, how- 
ever, made shipments, which totaled 3,022 tons. As one of these 
sold only processed material, value figures cannot be released. Dant 
& Russell, Inc., of Portland, Oreg., virtually completed pilot-plant 
work in 1946 on material from a perlite deposit in southern Wasco 
County, Oreg., and expect to get into commercial production in 
1947. Several other companies have completed pilot-plant tests 
and also expect to get into production in 1947. 

All the material sold in 1946 was utilized by the construction 
industry as thermal insulation and lightweight aggregate. 

A review of the available information on the Bee properties, 
preparation, and uses of this material has recently been released by 
the Bureau of Mines.” 

The average price of unprocessed perlite was $5.50 per short ton, 
f. o. b. mine; the processed material brought $35 to $37 per ton. 


10 Gee, E. A., McCarthy, C. E., Riordan, Frank 8., Jr., and Pawel, Morton T., Magnesia From Olivine: 
Rept. of Investigations 3938, 1946, 33 pp. 

11 Murdock, T. G., Mineral Raw Materials for Roofing Manufacture: North Carolina Dept. of Conser- 
vation and Development, Resource Industry, Ser. 2, 1946, p. 14. 

12 Allen, J. E., Perlite Deposits Near the Deschutes River, Southern Wasco County, Oreg., G. M. 1 
Short Paper No. 16, 1946, State Dept. of Geol. & Mineral Industries, Portland, Oreg. 

3 Ralston, O. C., Perlite, Source of Synthetic Pumice: Bureau of Mines Inf. Circ. 7364, 1946, 11 pages. 
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RADIO-GRADE QUARTZ |] 


Imports of uncut quartz crystal reached 370,556 pounds valued at 
$2,376,598 in 1946, and 36 companies produced 1,744,100 finished 
piezoelectric devices. 

Brazil remains virtually the sole supplier of radio-grade quartz 
although small quantities were also received from Madagascar and 
Denmark. Previous shipments from Madagascar have been rejected 
because the material was poorly graded. The Quartz Society of 
Madagascar, however, has renewed its efforts to enter the market 
and has started a more rigid inspection of the material before shipping. 
It is believed that the 6,600 pounds of quartz valued at $78 received 
from Denmark is not of radio grade because the value reported is far 
below the price quoted for such material. 

The accompanying table shows the quantity of quartz imported 
and the number of piezoelectric devices produced in recent years. 


Imports of uncut quarts crystal, consumption of radio-grade quarts, and produc- 
tion of piezoelectric devices in the United States, 1942-48 


Imports of uncut quartz 


crystal ! Consumption| Production of 


of radio-grade| piezoelectric 


Year devices 33 

Pounds} (number) 
Y AAA d y A 2, 612, 106 , 987, 6, 888, 000 
J!!!! ⁵ 8 3, 356, 000 , 409, RO; , 988, 22, 575, 000 
to IA y R 2, 300, 506 : ; 29, 939, 000 
dr f aa aa enue 1, 329, 798 6, 190, 621 E 18, 918, 000 
1040 MNT 370, 556 2, 376, 598 1, 744, 100 


! Includes optical-grade quartz used in production of optical instruments. 
3 1942-44, War Production Board. 
3 Includes oscillators, resonators, and other piezoelectric devices. 


The discovery of deposits of radio-grade quartz in Africa and in 
the Karuli State of India 5 have recently been reported. 

A survey of the efforts of the Germans to produce radio-grade quartz 
during World War II shows that their program yielded significant 
experimental results which show definite promise, but no crystals of 
commercial grade. They were not only hampered by a shortage of 
quartz, but also by lack of coordination and planning in the manufac- 
ture of piezoelectric devices. Trade secrets among individual com- 
panies were not shared, and fabrication techniques were neither 
modern nor efficient. 

Rochelle salts, which have better piezoelectric qualities than quartz 
put are less stable, are being utilized in the United States as crystal 
filters and sonar projectors by the telephone, radio, and electronic 
industries. The Soviet press also reports the production of such 
crystals from sodium-potassium tartrate, a byproduct of the wine 
industry. These crystals, however, do not meet the specifications for 
radio-grade quartz and thus will not affect the stock-pile requirements 
of quartz crystals. 

It is believed that the demand by industry and the armed forces for 
radio-grade quartz for the next few years will be largely for 100- to 

1 Temperley, B. N., Piezo-Electric Quartz Crystals: South African Min. and Eng. Jour., vol. 57, No. 


2782, 1946, e 373-378. 
15 Dubiz V. S., and others, A Deposit of Quartz Crystals near Saportra, Karuli State, India: Chem. Abs., 
9 


vol. 40, No. 15, 1946, p. 4319. 
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500-gram material, the greatest demand being for plates of one-half 
square inch. Smaller quantities of material, weighing 1,000 grams 
and over, will also be required for uses of equal importance. The 
larger pieces will be utilized in the production of prisms for infrared 
work. Although annual requirements will not reach the wartime level, 
the many new military and commercial uses for piezoelectric devices 
will insure a steady demand for radio-grade quartz. 

Buying prices for radio grade quartz in 1946 were essentially the 
same as in 1945, ranging from $1.50 per pound to $36.95 per pound 
according to quality. They were reported in detail in Minerals Year- 
book, 1943, p. 1586. 


STRONTIUM MINERALS 


[By Charles L. Harness] 


The year 1946 almost wrote “finis” to the domestic celestite indus- 
try. Founded in the late thirties as a substitute for barite in drilling 
oil wells, the industry received added impetus during the war years 
as a source of raw material for tracer bullets. These markets are gone. 
The patent on the use of barite in drilling wells expired in 1943, and 
with it the $17 per ton royalty which had permitted celestite to com- 
pete with barite. Purchases of domestic celestite for war needs 
virtually ceased in 1944. Only 243 tons of celestite valued at $3,726 
were sold in 1946, by two firms in California, the Pan-Chemical Co., 
205 First National Bank Building, Pomona—mine near Westmorland ; 
and Rowe, Gabelic & Beuhler, 1555 Sunset Avenue, Pasadena 3—mine 
near Ludlow. These figures compare with 2,784 short tons valued 
at $27,840 in 1945, and 3,005 tons valued at $48,165 in 1944. Ship- 
ments in 1946 went mostly into strontium chemicals, with small 
quantities sold for oil-well drilling. 

Peacetime uses of celestite are mainly red signal flares (‘‘fusees’’) 
for railroads, trucks, aircraft, and ships. Minor uses are ceramic 
fluxes, medicinals, and lubricants. Strontium greases are said to be 
stable in the range of 300?—400? F., water- and hydrocarbon-resistant, 
and resistant to mechanical working.“ 

E. I. du Pont de Nemours & Co., Inc., Wilmington, Del., and Foote 
Mineral Co., Philadelphia, Pa., are the two main buyers in the East. 
In the West Barium Products: Ltd., Modesto, Calif., is occasionally 
in the market. 

In 1946 imported crude celestite was worth about $28 to $30 a short 
ton laid down at Philadelphia. 


Celestite imported for consumption in the United States, 1944-46, by countries, 


in short tons 


Country 
Merce x m ðxVy —ß 3, 170 
„„ fas te te 2, 622 
United Kingdom 1 


5, 793 


16 Worth, H. J., and McClennon, L. W., Strontium Greases: Oil and Gas Jour., vol. 45, No. 43, Mar. 1, 
1947, pp. 74, 78. 
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Exports of strontium salts were not separately classified in 1946, 
and thus totals are not available. Exports for 1944 and 1945 are 
shown in the accompanying table, as they were incorrectly reported 
in the 1945 volume, the data for 1944 and 1945 being transposed. 


Strontium chemicals exported from the United States, 1944-45 !, in short tons 


1945 


—— —— aT¶—mT— —ñG'6ũö . —— | e. 


Strontium nitrate ... Lll cL c Llc LL ccc essel EN 


Strontium oxalate.. cence eee eee ee. 2 1.198 
"rn E RR ee ne ee oh 88 12 7,823 
238 45, 719 


1 Not separately classified beginning January 1, 1946. 


TOPAZ 


Shipments of topaz in 1946 from the Brewer mine near Kershaw, 
S. C., were lower than in the previous year. The Carolina Mining & 
Exploration Corp., of Naples, N. C., was the only producer. Crude 
topaz crushed and screened or in lump form was used in the produc- 
tion of refractory cements and for thinning slag in open-hearth 
furnaces. At the Bureau of Mines Southern Experiment Station 
a very good refractory has been made from a mixture of topaz and 
domestic kyanite. Because of the fuming of the escaping fluoride,. 
which requires great care in handling, refractory manufacturers are 


not using this material. 
VERMICULITE 


The upward trend in the production and sale of vermiculite which 
began in 1944 continued through 1946 and reached a new high of 
86,390 short tons, 33 percent above the previous record set in 1945. 
Exfoliated vermiculite was used in 1946 principally in lightweight 
aggregate for concrete and in plaster. 

roduction in 1946 was reported from seven States: Colorado, 
Montana, Nevada, North Carolina, South Carolina, Texas, and 
Wyoming. As in previous years, the bulk of the output came from 
the Universal Zonolite Insulation Co. mine at Libby, Mont. "This 
company also produced cleaned and screened vermiculite from a 
deposit near Traveller's Rest, S. C., in 1946. The property has been 
under lease for some time, but this represents the first commercial pro- 
duction by Universal Zonolite in the East. 

The AleXite Engineering Co.,of Colorado Springs, Colo., has opened 
& new deposit in the Encampment district of Wyoming, which is 
reported to be the second largest in the United States. 

The Southwestern Graphite Co., at Burnet, Tex., is a new producer 
of vermiculite and first reported output in 1946. Barrimore & Sons, 
of Hollywood, Calif., has purchased a vermiculite deposit near Silver 
Peak, Nev., and expects to get into commercial production in 1947. 

Vermiculite was released from price control on July 26, 1946, under 
Amendment 36, Office of Price Administration Supplementary Order 
129. However, as this mineral was in good supply, prices were not 
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affected. Screened and cleaned vermiculite averages $8 to $12 per 
short ton. Recent information obtained from exfoliators places the 
loss of weight in exfoliating at about 5 percent. Assuming an average 
price of $75 per ton, the total value of exfoliated vermiculite sold in 
1946 would be approximately $6,155,000. uU 

Some relatively new uses for exfoliated vermiculite are in insulating 
refractory brick, lightweight and fireproof structural units, and non- 
load-bearing partition tile.” United States Patent 2,411,470 was 

anted to Thomas Patton Gladstone Shaw of Shawinigan Falls, 
8 Canada, in November 1946. This patent covers invention 
of a product composed of vermiculite and a thermoplastic resin which 
may be used as floor covering, gasket, crown-cap seals, and insulation. 
Shaw has assigned the patent to Shawinigan Chemicals, Ltd., Mon- 
treal, Quebec. A review of the occurrence and utilization of the ver- 
miculites has recently been released by the Colorado School of Mines, 
at Golden 18 The tonnage and value of screened and cleaned vermicu- 
lite shipped in recent years are shown in the accompanying table. 


Screened and cleaned vermiculite sold or used by producers in the United States, 
1935-39 (average) and 1940—46 


Year Short tons Value Year Short tons | Value 
1935-39 (average)............ 18, 486 180, 297 || 19433 ; 
1? EES , 299 137,698 || 19144444 54, 116 541, 744 
E A u ee bes 23, 438 125, 444 || 1945... 648 
DK: V EE 57, 848 319, 931 || 19466 . 86, 390 867, 973 


Production and sales of wollastonite from the Burnham property 
near Willsboro, N. Y., were lower in 1946 than as reported in 1945. 

The Industrial] Research Division of the United States Department 
of Commerce is sponsoring a research program to determine the 
value of this mineral in the manufacture of thermal insulation, in 
glaze for pottery, and as a filler in paint, rubber, and linoleum. 


17 Rea, F. R., Vermiculite Added to Fired Clay Products Offers New Uses: Brick and Clay Rec., vol. 
108, 1946, No. 3, pp. 54 and 58, and No. 5, p. 68. 
Í GC Ge A., The Vermiculites and Their Utilization: Colorado Sch. Mines Quart., vol. 41, No. 4, 
64 pp. 


PART Ill. STATE REVIEWS 
The Mineral Industry of Alaska 


(MINE REPORT) 
By ALFRED L. RANSOME ! 


GENERAL SUMMARY 


TIAL restoration of gold mining, an all-time record in coal out- 
put, and a fairly steady yield of crude platinum were chiefly respon- 
sible for raising the value of mineral production in Alaska to 

$12,430,000 in 1946 from $10,174,000 in 1945. However, the value 
in 1946 was lower than in any of the 40 preceding years except 1931-32 
and 1943-45 and was less than half of any year in the 1937-41 period. 
Gold regained in 1946 its leadership as the mineral produced in 
greatest value, followed by coal, platinum, sand and gravel, mercury 
silver, tungsten, and lead. A general report on Alaska’s minera 
resources was published ? by the Bureau of Mines. 


Mineral production of Alaska, 1944—46 


Value 


Antimony Ore... -20-20 short tons. 73 28, 465 -.-...-.--- 


Asbestos (shipments) )))) do. D IA A E | AAA ASA AA EE 
Chromite (shipments ) do , %% - y uf 6 
Coal, bituminous, and lignite do 2, 239, 684 297, 644] $1, 868, 502| 368, 000| $2, 359, 000 
A II A O do.... 540 5 1, 350 2 648 
Gold Ee troy ounces. . E 7,937, 335 
¿A A RI short tons. 25, 070 
Mercur flasks (76 pounds) D 68, 670 
Platinum metals (crude)........ troy Ounces. . (1) 
Sand and gra veel short tons.. (1) 
RE troy ounces.. 33, 769 
Tungsten (60-percent concentrates) 1 
short tons (1) 
Miscellaneous §._......-..-.....2-------------- |------.. 2, 005, 241 
zee is 8 Ne EE 12, 430, 000 


1 Bureau of Mines not at liberty to publish separately; value included with “Miscellaneous.” 
1 pments. 
3 Comprises value of stone and value of items indicated by (i)“. 


Production of gold in Alaska in 1946 more than tripled the output 
in 1945, but the 226,781 fine ounces valued at $7,937,335 recovered 
from ores and gravels was still far short of output during the years 
immediately preceding the war. The value of the gold in 1946 was 
99 percent of the total value of the gold, silver, copper, and lead 


1 Statements on minorals other than gold, silver, copper, lead, and zinc were prepared by other members 


of Bureau of Mines. 
V Bain, H. Foster, Alaska’s Minerals As a Basis for Industry: Bureau of Mines Inf. Cir. 7379, 1946, 88 pp. 
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produced. As the 1946 season was the first full one since War Pro- 
duction Board Limitation Order L-208 was rescinded July 1, 1945, 
gold production might have been expected to be much higher. The 
act that it was not greater was due apparently to the continuing 
difficulty in obtaining and transporting mining equipment and sup- 
plies, to cost of such equipment and supplies, and to labor costs so 
high that there was but little incentive to work gold properties. The 
shipping strike on the Pacific coast late in 1946 had little effect on 
mining during the year but did result in delaying shipments of con- 
centrates and bullion to smelters and refineries in the United States 
and of supplies to Alaska. 
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FIGURE 1.— Trends in value of total mineral production (1880-1946) and gold production (1910-46) in Alaska. 
From 1911 to 1931 copper production accounted for most of the value of minerals other than gold. 


Production from placer operations provided much of the increased 
gold output, largely because the dredging companies were in a better 
position than the lode-mine operators to resume work. In all, 24 
dredges and 38 draglines operated during the year, as compared with 
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14 (revised) and 16, respectively, in 1945. In addition, 244 other 
placer properties were active some portion of the year (172 in 1945). 
Of the lode mines, production was reported from 16 properties, 2 less 
than in 1945. 


PRODUCTION OF GOLD, SILVER, COPPER, AND LEAD 


The gece ie ing tables show the mine production of gold, silver, 
copper, and lead in Alaska, 1942-46, and 1880-1946, in terms of 
recovered metals; the output of gold and silver in 1946, by types of 
operation; and the output of gold, silver, copper, and lead, from amal- 
gamation and cyanidation mills (with or without concentration equip- 
ment) in 1946, by regions. 

A small proportion of the production shown in the tables followin 
was mined in the years 1942-45 but apparently was not then shippe 
because of war or other conditions. Shipments of 41,211 ounces of 

old and 6,339 ounces of silver received at the Seattle Assay Office in 
january and February 1947 are here credited as 1946 production. 
The greater part of these shipments no doubt would have been re- 
ies at the Seattle Assay Office in 1946 had there been no shipping 
strike. 

All tonnage figures are short tons and dry weight”; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer opera- 
tions are “bank measure"; that is, the material is measured in the 
ground before treatment. 

The value of gold, silver, copper, and lead production herein re- 
ported has been calculated at the following prices: 


Prices of gold, silver, copper, and lead, 1942—46 


Year Gold! Silver 3 Copper 3 Lead 3 


— — —  — | —M—— | | ———— 


Per fine ounce | Per fine ounce | Per pound | Per pound 
$35. 00 . 711+ $0. 121 $0. 067 


11! —!——Ó—— 

IJ! —Ó———— — 35. 00 AEN . 130 .075 

14!!! ⁵⁵ͤ—¼—?•L?J ͥ 35. 00 OK .135 . UBO 

UE 35. 00 . 7114 . 135 . 086 
35. 00 . 808 . 162 . 109 


—— vm wm mm em ep o e eem pe ër pe ͥ ͥ kb“ —— gr e e mm mm 2 em EE 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+-($20.671835) per fine ounce. d 
3 Treasury buying price for newly mined silver. 1942 to June 30, 1946: $0.71111111; July 1 to Dec. 31, 1946: 


3 Y early average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


Gold.—Floating connected-bucket dredges recovered 65 percent of 
the total Alaska output of gold in 1946 compared with 51 percent in 
1945; 24 dredges operated during the year at 18 properties. Three 
mines operated two dredges each and one mine operated four dredges. 
In all, placer and lode mines in 1946 yielded (in terms of recoverable 
metal) 226,781 ounces of gold valued at $7,937,335 compared with 
68,117 ounces valued at $2,384,095 in 1945, an increase of 233 percent. 
This apparently marked improvement is less impressive when 1946 
output is compared with that in 1940 (755,970 ounces, valued at 
$26,458,950). The United States Smelting Refining & Mining Co., 
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operating four connected-bucket dredges in the Fairbanks district, 
Yukon River Basin region, was the largest producer of gold in Alaska 
in 1946. The following nine companies (all operating placer mines) 
were important producers in the order listed: New York Alaska Gold 
Dredging Corp. (two connected-bucket dredges, Tuluksak River), 
Tuluksak-Aniak district, Kuskokwim region; Arctic Circle Explora- 
tion Co. (connected-bucket dredge and hydraulic giants, Candle 
Creek), Fairhaven district, Seward Peninsula region; Alluvial Golds, 
Inc. (connected-bucket dredge, Woodchopper Creek), Circle district, 
Yukon River Basin region; Cripple Creek Mining Co. (dragline opera- 
tion, Cripple Creek), Innoko district, Yukon River Basin region; 
Brinker-Johnson Co. (connected-bucket dredge, Caribou Creek), 
Fairbanks district, Yukon River Basin region; Gold Placers, Inc. 
(connected-bucket dredge, Coal Creek), Circle district, Yukon River 
Basin region; Yukon Placer Mining Co. (Walker’s Fork Creek), 
Fortymile district, Yukon River Basin region; Nome Creek Mining 
Co. (connected-bucket dredge, Nome Creek), Tolovana district, 
Yukon River Basin region; and Wade Creek Dredging Co. (Jack 
Wade Creek), Fortymile district, Yukon River Basin region. Of the 
lode mines active during 1946, the Cleary Hill Mines Co., Cleary 
Hill mine (Fairbanks district), and the Alaska Pacific Consolidated 
Mining Co., Independence mine (Willow Creek district, Cook Inlet- 
Susitna region), were the most important. A substantial quantity of 
gold came from clean-up operations at the Alaska-Juneau mill, but 
the mine did not operate during 1946. Only 3 percent of the total 
Alaska output of gold in 1946 came from lode mines. 

Silver.—Of the silver produced in Alaska in 1946, 83 percent was a 
byproduct of gold mining, and 17 percent came from lead ore. The 
ratio of silver production to gold production in 1946 was 1 : 5.4, com- 
pared with 1: 6.8 in 1945. The most important producer of silver 
in Alaska in 1946 was the United States Smelting deet & Mining 
Co.; the silver was a byproduct of connected-bucket gold-dredging 
operations in the Fairbanks district. 

Copper and lead.—The Southeastern Alaska region was the sole 
source of copper and lead production in 1946. Both metals were 
recovered from lead concentrate shipped to United States smelters 
outside the Territory for treatment. 


Mine production of gold, silver, copper, and lead in Alaska, 1942—46, and total 
1880-1948, in terms of recovered metals 


Gold (lode and Silver (lode and 
placer) placer) 


Fine Value Fine 


Stine ounces Value Pounds 


487, 6210817. 066, 735} 119, 704 
99, 583) 3, 485, 405 42, 788 
13, 362 


49, 296| 1. 725, 360 
68,117] 2,384,095 , 983 
226,781, 7,937,335 41, 793 


1 8hort tons. 
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Mine production of gold and silver in Alaska in 1946, by types of operation 
in terms of recovered metals 


Gold Silver 
Mines! Material Percent of P [| Total 
Type of operation ater ercent o ercent o 0 
dueing treated Fine total Fine total value 
oun ces ounces 
1946 | 1945 1946 | 1945 
Lode mines. 16 110,798 | 6,073 3 15 | 8,137 19 29 | $219, 130 
Floating connected-bucket 
dredg es 218 | 3 9,789, 300 148, 834 65 61 | 21, 752 §2 39 | 5, 226, 766 
Other placers (dragline and 
dry-land dredges, hydraulic, 
drift mining, etc.) 4 282 (5 71,874 32| 34 11,904 29| 32 | 2,525, 208 
Total: 1946.............. S ---- 226, 781 100 |...... 41, 793 100 |...... 7,971,104 
1945. . 68,1177 100 9, 988 100 | 2, 391, 194 


Short tons of ore. 

2 24 dredges; 3 mines operated 2 dredges each, and 1 mine operated 4 dredges. 
3 Cubic yards of gravel. 

* Includes all other types and sizes of placer operations. 

5 Figure not available. 


Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Alaska in 1946, by regions, in terms of 
recovered metals 


Reoovered in Concentrates smelted and recovered 


bullion metal 
SE ——— 
treat 
Region Concen- 

Ger Gold | Silver | trates | Gold | Silver | tead 

= produced | (fine (fine (pounds) 
(short | ounces) | ounces) 

Cook Inlet-Susitna.................. 55 269 22 DEEN 
Copper River....................... 600 JJ eee eee EEN 
EE 48 3 16 p ee eee 
Kuskokwim........................] 375 | 5611 16 ͥ u 
Southeastern Alaska $ 3 27 51l |... i.e 
Yukon River Basin.................| 1,205] 1,676] 35. «4 ꝶ 
Total: 1946...................- 61 312 II 
. EN 6, 506 j 104 1, 192 1, 199 22, 000 


Bullion of Alaska origin deposited at United States Assay Office, Seattle, Wash., 
during 1946, in fine ounces 


Region Gold | Silver Region Gold | Silver 

Cook Inlet-Susitna................ 1, 044 223 || Seward Peninsula................. 22,720 | 2,827 

Copper River....................- 626 69 || Southeastern Alaska 1, 847 298 

Kenai Peninsula. 125 31 || Yukon River Basin............... 143, 037 | 22, 855 
odiak Island..................... 7 1 

NEIER oss AN 14, 468 1, 582 184, 774 | 27, 886 


COOK INLET-SUSITNA REGION 


Willow Creek District.—The Alaska-Pacific Consolidated Mining 
Co. operated its Independence mine on the west fork of Fishhook 
Creek north of Wasilla from May 10 to December 31, 1946. The 
70-ton amalgamation-flotation-concentration mill operated only 
from November 5 to December 22, treating 2,138 tons of gold ore; 
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774 ounces of gold and 45 ounces of silver were recovered by amal- 
gamation and 269 ounces of gold and a few ounces of silver from 55 
tons of concentrates produced. The Gold Cord Mining Co. operated 
the Gold Cord mine on Fishhook Creek north of Wasilla during the 
latter half of 1946, treating gold ore by amalgamation. No placer 
mines reported production in the district in 1946. m 
Yentna-Cache Creek District.—Placer mines (24 mines), including 
several hydraulic operations, yielded considerable gold from stream 
and bench gravels. Among the larger producers were the Morgan & 
Kellogg Mining Co. and Collinsville Mines (dragline-dredge operation). 


COPPER RIVER REGION 


Chistochina District.—Of the four placer mines that operated during 
1946, the Slate Creek Gold Placers property was the most important; 
668 ounces of gold and 62 ounces of silver were recovered by hy- 
draulicking 19,000 cubic yards of bench and creek-bed gravels. 

Nizina District.—Only three placer mines were worked during 
1946, the principal one being operated by the Chitutu Mines. 

Prince Wiliam Sound District.— The Young-Garner Mining Co. 
operated the Granite lode gold mine 2 miles north of Hobo Bay from 
April 6 to September 7, 1946. 


KENAI PENINSULA REGION 


Moose Pass-Hope District.—The Chugach Mining Co. operated a 
placer mine on Resurrection Creek, but the greater production of gold 
from the district came from two lode mines—the Marigold operated 
by George Lindsey and the Skeen-Leckner (Falls Creek) mine by the 
Falls Creek Mining Co. 


KUSKOKWIM REGION 


Goodnews Bay District.—The largest producer of gold in the district 
was the Bristol Bay Mining Co. operating No. 2 claim above Wata- 
muse Creek; 2,713 ounces of gold and 657 ounces of silver were 
recovered from 65,212 cubic yards of stream gravel using & dragline 
excavator and floating washing plant. The Goodnews Bay Mining Co. 
operated a Diesel-electric connected-bucket dredge (equipped with 
93 8-cubic-foot buckets) and two 1%-cubic-yard Diesel-powered 
dragline excavators on its property on the Salmon River for the 
recovery of platinum during 1946; gold was recovered as a byproduct. 

McGrath District.—Strandberg & Sons, using dragline equipment on 
Candle Creek, was the only placer-mine operator in the district. The 
only producing lode mine was the Nixon Fork owned by Mespelt & Co. 
and operated from August 8 to December 31 by the Nixon Fork 
Mining Co. under a purchase contract; 375 tons of gold ore were 
milled in a 50-ton stamp mill and 561 ounces of gold and 169 of silver 
recovered by amalgamation. 

Tuluksak-Aniak District—Two floating connected-bucket dredges 
were operated by the New York Alaska Gold Dredging Corp., the 
largest gold producer in the region and the second largest in the 
Territory in 1946. Other important producers using dragline equip- 
ment at placer properties were Peandori Placer Mining Co. (on Cripple 
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and Dome Creeks) and Marvel Creek Mining Co. (on Marvel Creek); 
the last-named company recovered 1,746 ounces of gold and 246 
ounces of silver from 100,000 cubic yards of gravel washed. 


NORTHWESTERN ALASKA REGION 


Kiana District.—Mining in the Northwestern Alaska region—com- 
Aba the Kiana and Shungnak districts and covering the area of 
the Kobuk River Valley—was confined to four placer operations 
during 1946, two in each district. The Lammers Exploration Co. 
recovered a sizable quantity of gold from its operation of a floating 
Diesel-electric connected-bucket dredge (equipped with 57 3-cubic- 
foot buckets) on Klery Creek, Kiana district, from August 14 through 


October 1, 1946. 
SEWARD PENINSULA REGION 


The Seward Peninsula region had seven floating connected-bucket 
dredges in 1946; in addition, there were numerous bulldozer-hydrau- 
licking, dragline, and ground-sluicing operations, but no producing 

e mines. 

Council-Bluff District.—The principal producers in the district were 
Swanberg & Sons on Niukluk River, Sourdough Dredging Co. on 
Ophir Creek, and L. E. Ost on Ophir and Crooked Creeks. 

Fairhaven Distriot.— The Arctic Circle Exploration Co., operating 
two dredges (each with 70 3%-cubic-yard buckets) on Candle Creek, 
ranked first in production of gold in the district and in the region 
and third in the Territory; a substantial quantity of gold was re- 
covered, in addition, by hydraulic operations, also on Candle Creek. 
Other companies operating connected-bucket dredges in the district 
were Dry Creek Dredging Co. and the Forsgren Dredging Co., both 
operating on the Inmachuk River. Among other larger producers 
of gold from placers worked hydraulically and in combination with 
bulldozers, draglines, and pumping equipment were John B. Haven- 
strite and Northern States Mines Co. 

Kougarok District.— Mining in the district was limited in 1946 to 
placer operations, principally by hydraulicking and ground sluicing 
methods; the larger operators were the Grant Mining Co. on Coffee 
Creek, Dahl Creek Mining Co. on Dahl Creck, Louis Nashenweng 
on pies Creek, Rainbow Mines, and the Trinity Mining Co. on 
the Kougarok River. l 

Koyuk District.—Of the five placer mines working during 1946, the 
Wallace Porter operation on Bear and Sweepstake Creeks was the 
largest. 

Nome Distriot.— The largest gold producer in the district was the 
Lee Bros. Dredging Co., operating two floating connected-bucket 
dredges on the Soloman River and Little Hurrah Creek. Casa de 
Paga Gold Co., operated a floating connected-bucket dredge (equipped 
with 66 2-cubic-foot buckets) near Nome; 1,628 ounces of gold and 
203 of silver were recovered from 169,000 cubic yards of gravel handled 
during the 1946 season. Tolbert Scott operated a connected-bucket 
dredge on Iron Creck. 

Among the larger producers of gold from placers worked by hy- 
draulic giants with some combination of bulldozers, draglines, and 
pumping equipment were: Peter Curran on Big Hurrah Creek, 
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Glacier Creek Mining Co. working the Rainbow claim on Glacier 
Creek, E. W. Quigle , and Herbert Engstrom on Clara and Basin 
Creeks. A number ob small-scale hand operators recovered some gold 
from beach sands on Nome beach. 

Port Clarence District.—Of the 10 placer mines worked in the 
district during the 1946 season, the largest operation was carried on 
by N. B. Tweet & Sons on Igloo Creek from June 15 to September 
15; aoe was recovered from stream gravel, using a bulldozer, hy- 
draulic giant, and pumping plant. | 

Serpentine River District.—George Bodis operated a hydraulic 
mine on Dick Creek from June 20 to September 20. 


SOUTHEASTERN ALASKA REGION 


A third of the total Alaska lode gold output in 1946 came from 
five mines in the Hyder, Juneau, and Ketchikan districts, Southeast- 
ern Alaska; no placer operations were reported active. All of the 
copper and lead came from this region. 

Hyder District—The J. H. Scott Co. operated the Riverside 
Tungsten & Lead mine from April 25 to November 14, 1946, treating 
lead ore in its 50-ton combination flotation-gravity concentration mill. 

Juneau District.—The Alaska Juneau mine did not operate during 
1946, but the greater proportion of the gold from the district came 
from clean-up of the Alaska Juneau mill. 

Ketchikan District.—The Hope Puya up mine was operated from 
July 1 to August 20 by Adams and Brill; gold ore was treated by 
amalgamation. Wendell Dawson shipped gold concentrates to a 
smelter from the Dawson mine in 1946 and also recovered gold by 
amalgamation. 


YUKON RIVER BASIN REGION 


The Yukon River Basin region accounted for 79 percent of the total 
Alaska gold in 1946 from 156 placer and 5 lode mines in 16 districts, 
including the Bonnifield-Nenana, Chandalar, Chisana, Circle, Eagle, 
Fairbanks, Fortymile, Hot Springs, Iditarod, Innoko, Kantishna, 
Koyukuk, Marshall, Rampart, Ruby, and Tolovana. Of the 176,606 
ounces of placer gold produced in the region, 71 percent was recovered 
by eight floating connected-bucket dredges. Nearly one-third of the 
total Alaska gold from lode mines came from the region. The Fair- 
banks district was the most important. 

Chisana District.—After being idle for nearly 5 years during the 
war, work was resumed at the Golden Eagle property (Nabesna mine) 
of the Nabesna Mining Corp. on June 1, 1946. Actual operation was 
limited to September; the 100-ton concentration mill was operated 
255 hours and treated 540 tons of gold ore by gravity method. The 
9 tons of concentrate produced were shipped to a smelter; 172 ounces 
of gold and 104 ounces of silver were recovered. 

Circle District.—In the Circle district three dredges were active in 
1946. Alluvial Golds, Inc., operated its Diesel-powered connected- 
bucket dredge (equipped with 72 4-cubic-foot buckets) on Wood- 
chopper Creek. On Coal Creek, Gold Placers, Inc., ran a dredge of 
similar type equipped with 60 4-cubic-foot buckets. The C. J. Berry 
Dredging Co. operated a dredge on Lower Mammoth Creek. The out- 
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put by these dredges accounted for 82 percent of the gold from the 
district and placed the district in second place in gold produced in the 
Yukon River Basin region. Among the larger producers in the district 
using hydraulic giants and bulldozers or draglines with screening and 
washing plants were: Half Dollar Mining Co., Deadwood Mining Co., 
Harrison Creek Mining Co., and Frasca & Gibson. 

Fairbanks District—The United States Smelting, Refining & 
Mining Co., operating four floating connected-bucket dredges in the 
Fairbanks district, was by far the largest producer of gold and silver, 
not only in the district but in the Territory. The company operated 
2 6-cubic-foot Bethlehem dredges (with 68 and 78 buckets, respec- 
tively), 1 10-cubic-foot Bethlehem dredge (with 113 buckets), and 
1 10-cubic-foot Yuba dredge (with 106 buckets); all the dredges are 
electrically operated. Other equipment used (chiefly for removing 
overburden) included 45 Joshua Hendy hydraulic giants. Of the 
dredges operated in 1946, one each was on Cleary, Cripple, Ester, and 
Goldstream Creeks. Stripping operations were carried on at the 
Sheep Creek property of the company, but no actual mining. 

The Brinker-Johnson Co. operated its W. W. Johnson-Co. Diesel- 
powered connected-bucket dredge (with 78 4%-cubic-foot buckets) on 
Caribou Creek, 60 miles east of Fairbanks, from June 9 to November 
1, 1946. The company, second largest producer in the district (and 
the only other dredge operator), recovered 3,914 ounces of gold and 
460 ounces of silver from 476,600 cubic yards of gravel handled. 

The Alder Creek Mining Co., the third largest producer in the Fair- 
banks district, handled approximately 372,000 cubic yards of gravel 
and overburden with 10 giants, bulldozer, and a 1%-cubic-yard 
dragline on Fairbanks Creek, May through September 1946; the yield 
was 1,887 ounces of gold and 274 ounces of silver. Other sizable pro- 
ducers in the district using hydraulic giants, bulldozers, and dragline 
equipment in various combinations were the Wolf Creek Mining Co., 
Parker, Raymond & Pica on Fairbanks and Ester Creeks, the 
Deep Creek Mining Co., Fish Creek Mining Co., and the Strom Co. 
on Rose Creek. 

The Cleary Hill Mines Co., operating the Cleary Hill mine and 
amalgamation-flotation mill 27 miles northeast of Fairbanks, was the 
leading producer of lode gold in the district, which produced a total of 
1,676 ounces of lode gold and 351 ounces of silver. Other small lode- 

ld producers in the Fairbanks district in 1946 included O. M. Grant 
Westen No. 1 mine), D. E. Turnbarge (Emma Creek mine), and 
A. J. Stern (St. Paul mine). SE 

Fortymile District.—Of the placer gold recovered at 19 mines in the 
district during 1946, 83 percent came from properties operated by the 
Yukon Placer Mining Co. on Walker’s Fork Creek and by the Wade 
Creek Dredging Co. on Jack Wade Creek. The Yukon Placer Mining 
Co. washed 235,000 cubic yards of gravel to recover 3,156 ounces of 
gold and 474 ounces of silver, and the Wade Creek Dredging Co. 
recovered 2,901 ounces of gold and 469 ounces of silver from 120,000 
cubic yards of gravel. 

Hot Springs District.—A mong the larger operators in the Hot Springs 
district in 1946 were the Cleary Hill Mines Co., operating a dragline, 
hydraulic giants, and bulldozers on Tofty Creek, and Johnson & 
Johnson Co., hydraulicking on Glenn Gulch and Eureka Creek. 
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Iditarod District.—The North American Dredging Co., operating a 
connected-bucket dredge (with 70 3X-cubic-foot buckots) on Flat and 
Otter Creeks from June 10 to September 5, was the largest gold pro- 
ducer in the Iditarod district in 1946. The Awe Mining Co., Hatton, 
Banquier & Turner, Patrick Savage, Peter Miscovitch, and the 
Moore Creek Mining Co. were the larger producers of gold, using 
hydraulic giants, bulldozers, and dragline equipment in various 
combinations. 

Innoko District .—Isaacson & Peterson operated its connected- 
bucket dredge on Ganes Creek during 1946. "The largest producer of 

old in the district was the Cripple Creek Mining Co., operating a 

ragline and portable dry-land washing plant on Cripple Creek. 
Degnan & Rosander operated similar equipment on Little Creek. 
Hubbard & McFarland operated Nos. 1, 2, and 3 claims on Helena 
Gulch, leased from Robert Jaquemai; 1,119 ounces of gold and 201 
ounces of silver were recovered from 60,000 cubic yards of gravel 
sluiced through bedrock boxes using a dragline and two bulldozers. 
Hard & Uotila ground-sluiced 24,000 cubic yards of gold-bearing 
stream and bench gravel on Beaver and Bear Creeks, using a dragline 
and two bulldozers in conjunction with hydraulic giants; 953 ounces 
of gold and 95 ounces of silver were recovered. On lower Ophir 
Creek Uotila & Hard, using similar equipment, recovered 939 ounces 
of gold and 90 ounces of silver. Also using similar equipment, Savage 
& Matheson washed 90,000 cubic yards of bench gravel on Spruce 
Creek, recovering 871 ounces of gold and 110 ounces of silver, and 
N. J. Vibe operated on Little Creek recovering 858 ounces of gold 
and 173 of silver. 

Kantishna District.—On Caribou Creek, Caribou Mines handled 
145,340 cubic yards of gravel from June 6 to September 23, using a 
lM-cubic-yard dragline, two bulldozers, and a dry-land washing 
plant; 2,327 ounces of Fe and 1,103 of silver were recovered. 

Koyukuk District.— The principal producer of gold in the Koyukuk 
district in 1946 was the South Fork Mining Co., operating & dragline- 
bulldozer combination. 

Marshall District.—The Yukon Mining Co. mined from April 1 to 
November 1 on placer ground on Bobtail, Windy, and Buster Creeks; 
sluicing was done on bedrock, using dragline, bulldozer, and pump 
equipment. 

Rampart District.—There was little activity in the Rampart district 
fae the 1946 season. The Little Minook Mining Co. operated 
from May 1 to September 25 on Little Minook Creek 10 miles south- 
east of Rampart, recovering 575 ounces of gold and 73 of silver from 
25,000 yards of gold-bearing gravel washed. Equipment used 
included a dragline, two bulldozers, and four hydraulic giants. 

Ruby District.—The Greenstone Mining Co. washed 100,000 cubic 
yards of bench gravel on Greenstone Creek from June 10 to November 
7, recovering 895 ounces of gold and 134 of silver; equipment included 
two bulldozers and a hydraulic giant. Other large producers in the 
district among this type of placer operation were the Iver Johnson & 
Co., Peter Miscovitch & Sons, and the Long Creek Mining Co. 

Tolovana District.— The Nome Creek Mining Co., the largest 
producer in the Tolovana district, operated its connected-bucket 
dredge (with 4-cubic-foot buckets) on Nome Creek from May 16 to 
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October 28; 3,097 ounces of gold and 238 of silver were recovered from 
467,000 cubic yards of gravel. Parker & Son conducted placer opera- 
tions on Olive Creek, and the Amy Creek Mining Co. operated on 
Amy Creek, using dragline-bulldozer-hydraulic giant equipment. 


PRODUCTION OF OTHER MINERALS 


Coal.— Production of bituminous coal and lignite in Alaska reached 

a new high in 1946 of 368,000 short tons valued at $2,359,000, a 

uantity 24 percent greater than in 1945 and 6 percent more than in 
the previous record ie 1944. Output came principally from the 
lower Matanuska Valley field, 45 miles northeast of Anchorage, and 
the Nenana field, approximately 75 miles southwest of Fairbanks. A 
report® describing the properties of Alaska coals, location of coal 
fields, reserves, production, and distribution was published. 

Gem Stones.—Jade (nephrite) of various grades is mined in the 
Kobuk River region. The Arctic Circle Exploration Co., principal 
5 and fabricator, shipped 13% short tons in the summer of 1946. 

ome of the material in the rough (according to Sydney H. Ball in the 
Gem Stones chapter of this volume) is worth $5 a pound, and select 
material is said to have brought $55 a pound. 

Mercury.—In 1946, 699 flasks (76 pounds each) of mercury valued 
at $68,670 were produced by the Red Devil (New Idria-Alaska) and 
Decoursey Mountain mines, the former in a Gould rotary furnace and 
the latter in retorts. Developed reserves at the Red Devil were vir- 
tually worked out at the end of 1946, and further operations at the 
mine were reported to depend on higher prices. 

Platinum Metals.—Placer deposits in the Goodnews Bay district 
in Southwestern Alaska yielded 22,882 ounces of crude platinum 
metals in 1946 (26,505 ounces in 1945). The platinum operations of 
the Goodnews Bay Mining Co. were described.“ 

Sand and Gravel.—Production of sand and gravel was 712,496 
short tons ($499,269) in 1944. The output was greater in 1945 and 
1946, but data are not available for publication. 

Tungsten.—Shipments of tungsten concentrates in Alaska were 
19 short tons (60 percent WO; equivalent) in 1946 compared with none 
in 1945 and 19 tons in 1944. Production of concentrates was 28 tons 
averaging 57 percent WO; in 1946; this output includes 15 tons of con- 
centrate averaging 74.16 percent WO; recovered at Salt Lake City, 
Utah, from treating secondary concentrates produced in 1944. J. H. 
Scott, operating the Riverside mine near Hyder, produced (but did 
not ship) 13 tons of concentrate averaging 31.9 percent WO; in 1946. 
In the course of exploration work at the Big Chief mine near Fairbanks, 
the Yukon Corp. produced a few hundred pounds of concentrate aver- 
aging 63.4 percent WO, in 1946. . 

Miscellaneous Minerals.—Data on production of stone are not 
available for publication. There was no recorded production of anti- 
mony, asbestos, chromite, gypsum, iron ore, petroleum, tin, or zinc in 
Alaska in 1946. 


AA AT 


3 Cooper, H. M., and others, Analyses of Alaska Coals: Bureau of Mines Tech. Paper 682, 1946, 114 pp. 
! Mining World, Platinum Dredging: Vol. 8, No. 7, June 1946, pp. 26-29. 
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GENERAL SUMMARY 


ESPITE a serious labor strike at certain copper mines and smelters 
in Arizona from March 20 to June 30, the State copper produc- 
tion was approximately 1 percent greater in 1946 than in 1945. 
The upward trend in copper output to an average of 58,000,000 
pounds & month during the last quarter of 1946 from an average of 
48,000,000 pounds & month during the first quarter more than offset 
& pending decrease. The outputs of gold, lead, and zinc increased 
also, but that of silver declined; however, the value of the silver 
output was Fgreater, owing to an increase in the average market 
price of the metal. Production in 1946 (in terms of recoverable 
metals) was 79,024 fine ounces of gold, 3,268,765 fine ounces of silver, 
578,446,000 pounds of copper, 47,860,000 pounds of lead, and 87,330,- 
000 pounds of zinc, indicating increases over 1945 of 2 percent in 
gold, nearly 1 percent in copper, 5 percent in lead, and 9 percent in 
zinc; the output of silver decreased 8 percent. The total value of the 
five metals was $114,986,254 in 1946, the greatest value since 1943 
and a 20-percent gain over 1945. The total value of the gold was 
$2,765,840—2 percent of the State total value; silver, $2,641,162— 
2 percent; copper, $93,708,252—more than 81 percent; lead, $5,216,- 
740—more than 4 percent; and zinc, $10,654,260—9 percent. The 
value of the metals recovered from copper ore was $96,309,170 in 
1946 ($80,461,465 in 1945), or 84 percent of the State total. About 
89 percent of the State gold production and 78 percent of the silver 
in 1946 came from seven districts—Ajo, Big Bug, Copper Mountain 
(Morenci), Globe-Miami, Pioneer (Superior), Verde (Jerome), and 
Warren (Bisbee) ; 98 percent of the ope came from eight districts— 
Ajo, Copper Mountain (Morenci), Eureka (Búp dac), Globe-Miami 
ineral Creek (Ray), Pioneer (Superior), Verde (Jerome), and 
Warren (Bisbee); 84 percent of the lead came from four districts— 
Big Bug, Old Hat, Pima, and Warren (Bisbee); and 91 percent of 
the zinc came from six districts—Big Bug, Cochise (Dragoon), Har- 
shaw. Old Hat, Pima, and Warren (Bisbee). . 
Of outstanding significance to the copper industry was the con- 
1311 
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tinued development of the San Manuel property in Pinal County, 
which has proved to date a total of 211,500,000 tons of copper ore. 
The ore body is one of the relatively small number of really large 
copper deposits discovered in the United States and the only one in 
many years. 

The base price of copper, lead, and zinc rose in 1946, the first time 
since February 1942, when the Government inaugurated the Pre- 
mium Price Plan. The average price of copper increased to $0.162 
a pound in 1946; lead to $0.109 a pound; and zinc to $0.122 a pound. 
The price of gold remained at $35 per fine ounce, but the average 
price of silver rose to $0.808 per fine ounce. The basic Government 

olicy of premium payments for overquota production of copper, 
lead and zinc EE force throughout 1946. 

All tonnage figures are short tons and “dry weight’’; that is, they 
do not include moisture. 

The value of the metal production herein reported has been cal- 
culated at the following prices: 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Year Gold ! 


Per fine ounce | Per fine ounce | Per pound | Per pound | Per pound 
1 A a $35. 00 $0. 711+ jo. 121 bo. 067 $0. 093 
LL ENEE 35. 00 711+ . 1 075 108 
J!! E : 135 


—— ms l ! —— mm mm mm we 


—— e e em mm em z: rl K „ 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was 80.67 ($20.671835) per fine ounce. 
i al 9 buying price for newly mined silver. 1942 to June 30, 1946: O. 71111111; July 1, 1946 to Dec. 31, 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Arizona, 1942-46, and 
total, 1860-1946, in terms of recovered metals 


SE oduc- Gold (lode and placer) | Silver (lode and placer) 
Year Ore (short 
tons) (~ 

Lode | Placer Fine ounces Fine ounces Value 
UE 33, 920, 731 : 7, 004, 467 $5, 023, 621 
WAS ³˙·ꝛ 36, 630, 788 ; ; 5, 713, 889 4, 063, 210 
194444... 35. 900. 641 : 4, 394, 030 8, 124, 650 
1949.9.s & 31. 266, 904 ; 3, 558, 216 2, 530, 287 
. A 31. 058, 179 j 2, 765, 840 3, 268, 765 2, 641, 162 


Sh. A (1) 10, 868, 159 |267, 880, 720 | 292,687, 414 | 217, 264, 699 


Value Pounds Value Pounds Value 


os | — 
Y | testes | ee | cena | eee co 


1842 786. 774,000 | $95, 199, 654 | 20. 544. 000 | $1, 979. 448 | 37,044,000 | $3,445,092 | $114, 525, 600 
1943........ 806, 362, 000 | 104,827,060 | 27,454,000 | 2,059,050 | 39, 354, 000 | 4, 250, 232 121, 212, 902 
1944........ 716, 606, 000 96, 741, 510 | 33,414,000 | 2,673,120 | 58, 154,000 | 6,629, 556 113, 094, 806 
19455—— 574, 406. 000 77. 544. 810 | 45,734,000 | 3. 933, 124 | 80, 462. 000 | 9, 251, 980 5, 963, 006 
1946........ 578, 446, 000 93, 708, 252 | 47,860,000 | 5, 216, 740 | 87, 330, 000 | 10, 654, 260 114, 956, 254 
1860-1946...| 211,178, 092 3. 309, 276, 802 3 374, 057 | 48, 361, 132 2 277,470 | 53, 373, 921 | 3,896, 157, 274 


1 Figure not available. 2 Short tons. 
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Mine production of gold, silver, copper, lead, and zinc in Arizona in 1946, by 
months, in terms of recovered metals 


Month Gold Silver Lead Zinc 

(ounces) (ounces) (pounds) | (pounds) 
A o. ß 5, 965 310, 000 000 | 4, 560, 000 8, 400, 000 
II A 8 6, 800 297, 000 48,700,000 | 4,710, 000 7,800, 000 
EEN 6, 465 256, 300 45, 000, 000 | 3, 480, 000 5, 900, 000 
ADR EEN 5, 850 166, 900 32, 800, 000 | 2,060, 000 3, 730, 000 
> A c uuccc nu E et UE ide 5, 500 159, 900 32, 700, 000 | 1,950, 000 3, 940, 000 
JUNG oo selon 5, 750 176, 500 31, 600, 000 1, 970, 000 3, 380, 000 
/» ³˙¹¹ (T eee 6, 080 272, 800 51, 996, 000 | 4, 670, 000 7, 800, 000 
A CCCCCCCCCCCCCCCCCCCCC i 6, 090 32, 015 53, 400, 000 | 8, 500, 000 9, 300, 000 
Septem der 7, 500 318, 350 57, 600, 000 | 4,750, 000 8, 870, 000 
Ghee 8, 200 346, 000 61, 900, 000 | 4, 900, 000 9, 700, 000 
November 7, 050 322, 000 56, 250,000 | 4, 760, 000 9, 040, 000 
December 7, 774 320, 000 55, 900,000 | 4, 550, 000 9, 470, 000 
Total 19466 79,024 | 3,268,765 | 578, 446, 000 | 47, 860, 000 | 87, 330, 000 


Gold and silver produced at placer mines in Arizona, 1942—46, in fine ounces, in 
terms of recovered metals 


Sluicing ! Drift mining Total 


— —— —f ä —᷑ —— ——— ^ BQ———————— 


Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver | Gold | Silver 


es | ne 2 | oS | ES —U—ñ—ẽ— ES | ED | ee — 


„ 885 176 |. aces AE 35 5| 1,916 217 | 2,836 398 
171 315 1 IJ; 8 319 14 
E 242 % VV 242 90 
3 535 45 )( ⁵(( ᷑ k puce met 540 45 
19410... eese 88 2 . 116 14 185 46 398 62 


1 Includes placer sands treated by dry concentration plants. 

3 A floating washing plant supplied with gravel by a dragline excavator Is called a ‘‘dragline dredge”; a 
ig? or movable washing plant supplied with gravel by any type of power excavator is called a ‘‘dry- 

n ge. 


Gold.—Compared with other Western States, gold mines in Arizona 
have been slow to resume production after being idle during the war 
years. In 1946 Congress Metals, Inc., did considerable rehabilitation 
at its 300-ton cyanide mill on the old Congress property; the mill 
began treating waste-dump ore and old tailings August 1. In 1946 
more than 77 percent of the State ber output was recovered from 
copper ore, 16 percent from zinc-lead ore, more than 4 percent from 
siliceous ores, and most of the remainder from lead ore and from placers, 
Gold from copper ore declined slightly, but that from siliceous ores 
increased 51 percent and from zinc-lead ore 19 percent. Gold from 
placers decreased from 540 ounces to 398 ounces. The New Cornelia 
mine of the Phelps Dodge Corp., in Pima County, was by far the 
leading gold producer in Arizona; it was followed by the Iron King 
and United Verde mines in Yavapai County, the Magma mine in 
Pinal County, the Copper Queen (Bisbee) branch of the Phelps Dodge 
Corp. in Cochise County, the Morenci branch of the Phelps Dodge 
Corp. in Greenlee County, and the Castle Dome mine in Gila County; 
these seven properties (all copper mines except the Iron King) pro- 
duced 86 percent of the State total gold. 
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FIGURE 1.—Value of mine production of gold, silver, and copper and total value of gold, silver, copper, 
lead, and zinc in Arizona, 1870-1946. The value of lead and zinc has been leas than $2,000,000 annually, 
except in a few years. 

Silver.—The decrease of nearly 300,000 ounces in output of silver 
in Arizona in 1946 compared with 1945 resulted mainly from a marked 
decline in output of copper ore from the Copper Queen mine at 
Bisbee. Most of the silver produced in Arizona is a byproduct of 
copper ore and zinc-lead ore, and in 1946 these two classes of ore yielded 
ve pm of the State total (copper ore yielded 54 percent and zinc- 
lead ore 37 pne the remainder came principally from siliceous 
ores, lead ore, zinc-lead-copper ore, lead-copper ore, and zinc-copper 
ore. Silver from copper ore declined 348,979 ounces or 17 percent, 
and that from zinc-copper ore 58,071 ounces or 76 percent; however, 
the output of silver from zinc-lead ore increased 83,693 ounces or 7 
percent, and that from siliceous ores 18,590 ounces or 13 percent. 
The Phelps Dodge Corp. continued to be the chief silver producer 
in Arizona, although its output was 11 percent less than in 1945; ite 
four properties (Copper Queen, Morenci, New Cornelia, and United 
Verde) produced 63 percent of the State gold output, 54 percent of 
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the silver, and 55 percent of the copper. Other large silver producers 
in Arizona in 1946 were the Iron King, Magma, San Xavier (Eagle- 
Picher Mining & Smelting Co.), Trench-Flux, Castle Dome, and St. 
Anthony properties. Of the State total silver, 35 percent came from 
the Warren and Verde districts, but the output from these districts 
decreased 298,757 ounces from that in 1945. 

Copper.—Altho h Arizona's output of copper was greater in 1946 
than in 1945, the labor strike at some mines and smelters from March 
20 to June 30, 1946, substantially affected the annual output. Pro- 
duction in 1946 was 578,446,000 pounds—an increase of 4,040,000 
pounds or gesch? 1 percent over 1945. The Copper Mountain (Moren- 
ci) district, with an output of 190,731,500 net pounds of copper, re- 
mained the leading copper-producing area in the State; it was followed 
by the Globe-Miami district with 177,111,500 pounds, Ajo with 
90,465,000, Mineral Creek (Ray) with 32,709,000, Verde (Jerome) 
with 32,351,000, Pioneer (Superior) with 24,488,000, Eureka (Bagdad) 
with 11,864,500, and Warren (Bisbee) with 9,210,000. Marked in- 
creases in copper output from the Globe-Miami, Ajo, Pioneer (Supe- 
rior), and Eureka (Bagdad) districts more than offset large decreases 
from the Warren (Bisbee), Copper Mountain (Morenci), Mineral 
Creek (Ray), and Verde (Jerome) districts. Copper ore and its 
products yielded 572,435,765 pounds of copper, as follows: 26,984,754 
tons of copper ore treated by concentration yielded 81 percent; 
432,354 tons of copper ore shipped crude to smelter, 6 percent; and 
2,969,041 tons of copper ore leached and 10,851 tons of cement copper 
(from mine-water precipitates and underground leaching operations). 
13 percent. The Morenci branch of the Phelps Dodge Corp. was 
again the largest copper producer in Arizona in 1946, although its 
output was less than in 1945 because of a labor strike; it was followed 
in order by the New Cornelia branch of the Phelps Dodge Corp., 
Inspiration, Castle Dome, Miami, Ray (Kennecott Copper Corp.), 
United Verde, Magma, Bagdad, and Copper Queen properties. 

Lead and Zinc.—In spite of a labor strike at some zinc-lead mines 
in Arizona during the spring months of 1946, which resulted in a loss 
for the year of approximately 8,000,000 pounds of lead and 15,000,000 

unds of zinc, the State in 1946 exceeded its 1945 record output of 

oth lead and zinc. Production of lead in 1946 (47,860,000 pounds) 
and zinc (87,330,000 pounds) was the largest in any year in the history 
of the State; the lead output exceeded the record output of 1945 by 
2,126,000 pounds or 5 percent, and the zinc output by 6,878,000 
pounds or 9 percent. These increases in both lead and zinc resulted 
principally from a greater output of zinc-lead ore from the Copper 
Queen mine of the Phelps Dodge Corp. at Bisbee. The property was 
by far the largest producer of lead and zinc in Arizona in 1946. Other 
large producers of lead, in order of output, were the St. Anthony 
roperty at Tiger, San Xavier mine near Sahuarita, Iron King mine at 
umboldt, and Trench-Flux group near Patagonia. Other large pro- 
ducers of zinc, in order of output, were the Iron King, St. Anthony 
San Xavier, Republic & Mammoth, Trench-Flux Dugu ne, an 
Abril properties. Of the State total, 45 percent of the lead and 51 
percent of the zinc came from a mine at Bisbee in Cochise County, 20 
ercent of the lead and 10 percent of the zinc from a mine at Tiger in 
inal County, 9 percent of the lead and 12 percent of the zinc from a 
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mine at Humboldt in Yavapai County, and 10 percent of the lead and 
8 percent of the zinc from a mine near Sahuarita in Pima County; 
most of the remaining lead and zinc output came from Santa Cruz, 
Mohave, Gila, and Graham Counties. About 90 percent of the total 
lead and 87 percent of the total zinc came from zinc-lead ore; 6 percent 
of the total lead came from lead ore and nearly all the rest of the lead 
from zinc-lead-copper ore, siliceous ores, lead-copper ore, zinc ore, 
and zinc-copper ore; and 8 percent of the total zinc came from zinc- 
copper ore, and nearly all the rest from zinc ore and zinc-lead-copper 


ore. 
MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Arizona in 1946, by 
counties, in terms of recovered metals 


Mines producing Gold (lode and placer) Silver (lode and placer) 
County — 
Lode Placer | Fine ounces Value Fine ounces Value 

Cochis e 181335353 6. 698 3234. 430 799, 088 $645, 663 
[C A1 EE A 3, 834 134, 190 192, 167 155, 271 
Graham | A A 125 4, 375 8 7,247 
Greenlee.................. 4 1 lets 4, 689 164, 115 314, 427 254, 057 

Maricopa................- 4 1 41 1, 435 1 
Mohave.................. 20 1 841 29, 435 47, 625 38, 481 
Ps 3 33, 758 1, 181, 530 546, 547 441,610 
Un EE II 7, 877 275, 695 350, 802 , 148 
Santa Cru... | all AAA 137 4,795 156, 036 126, 077 
Yauüvapal...... ua cones 70 22 20, 661 123, 135 817, 869 660, 838 
Iii 8 7 9 363 12, 705 35, 214 28, 453 
Total: 19466 194 33 79, 024 2, 765, 840 3, 268, 765 2, 641, 162 
1945.......... 202 18 77, 223 2, 702, 805 9, 558, 216 2, 530, 287 


Copper 


County value 
Pounds Value Pounds Value Pounds 

Cochise. .............. 11, 456, 500 | $1, 855, 953 |23, 310, 000 2, 540, 790 52, 080, 000 $11, 630, 596 
Olano. EE 177, 925, 500 | 28, 823, 931 | 1,091, 000 118, 919 478, 000 29, 290, 627 
Graham 76, 000 12, 312 934, 000 101, 806 304, 500 162, 889 
Greenlee. ............. 190, 731, 500 | 30, 898, 509ͥ l.. 31, 316, 675 
Mares A comme cues E 2, 000 IJ vasco eue 1,670 
Mohave e 884, 000 143, 208 764, 000 83, 276 | 1,976, 500 535, 533 
Pima................. 93, 219, 000 | 15, 101, 478 | 4, 804, 000 523, 636 | 8, 127, 000 18, 239, 748 
Pinal. u.a evum cete 57,771,500 | 9, 358, 983 | 9,522, 000 | 1,037, 898 | 8, 470, 000 11, 989, 364 
Santa Cruz........... 489, 500 79, 299 | 2, 576, 000 280, 784 | 3, 996, 000 978, 467 
Yavapai.............. 45, 817, 500 7, 422, 435 | 4,664, 000 508, 376 |11, 898, 000 10, 766, 340 
ENEE x sse ossis 75, 000 12, 150 193, 000 21,037 ee | sees oa 74, 345 
Total: 1946. 578, 446, 000 | 93, 708, 252 |47, 860, 000 | 5, 216, 740 |87, 330, 000 114, 986, 254 

1945. 574, 406, 000 | 77, 544, 810 45, 734, 000 | 3, 933, 124 80, 452, 000 a ^ 


MINING INDUSTRY 


Although & serious labor strike during the spring months of 1946 
held up mining of copper ore and zinc-lead ore in three of the principal 
copper and zinc-lead districts in Arizona, the effect on the annual 
output of these ores was not great. In fact, more zinc-lead ore was 
mined in 1946 than in any year in the history of the State; and the 
mining of copper ore, the most important part of the State mining 
industry, declined only 1 percent from that in 1945. The increase 
of See 35,000 tons in output of zinc-lead ore resulted prin- 
cipally from the mining of more zinc-lead ore from the Copper Queen 
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mine at Bisbee, San Xavier mine near Sahuarita, and St. Anthony 
property at Tiger. A shortage of labor still exists at most of the 
underground copper mines and at zinc-lead mines; however, some of the 
larger copper producers reported that the supply of labor was beginning 
to meet 5 at the close of the year. The total production 
of ore of all classes declined from 31,266,904 in 1945 to 31,058,179 in 
1946. The output of copper ore was 30,386,149 tons—a 1-percent 
loss from 1945; zinc-lead ore, 515,047 tons—a 7-percent gain; zinc- 
copper ore, 63,854 tons—a 21-percent loss, lead ore, 13,441 tons—a 
37-percent loss; zinc ore, 13,233 tons—a 48-percent gain; and zinc- 
lead-copper ore, 12,295 tons—a 7-percent gain. The output of sili- 
ceous ores was 53,094 tons compared with 19,506 tons in 1945—a 172- 
percent increase. Of the State total ore, 30,265,589 tons (97 percent) 
was copper ore mined in the Globe-Miami, Copper Mountain 
(Morenci), Ajo, Mineral Creek (Ray), Eureka (Bagdad), Verde 
(Jerome), Warren (Bisbee), and Pioneer (Superior) districts; 96 per- 
cent of the State total zinc-lead ore was mined in the Warren (Bisbee), 
Big Bug, Old Hat (Oracle), Harshaw, Pima, and Wallapai (Chloride) 
districts; all the zinc-lead-copper ore came from a mine in the Pata- 
gonia district; 84 percent of the zinc-copper ore came from a property in 
the Cochise (Dragoon) district; 54 percent of the zinc ore came from a 
mine in the Turquoise district; and 75 percent of the lead ore came 
from four properties in the Swisshelm, Aravaipa, and Castle Dome 
districts. More than 79 percent of the State total siliceous material 
was old tailings and waste-dump ore (gold) from the Martinez (Con- 
gress) district, old tailings (gold-silver) from the Tombstone district, 
and silver ore from the Ash Peak district. Mining operations at 
three open pits—Ajo, Miami (Castle Dome), and Morenci—pro- 
duced 20,052,078 tons of copper ore in 1946 compared with 19,872,867 


tons in 1945. 
ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in Arizona in 1946, with content in terms of recovered metals 


Mines| Ore | Gold | Silver | Copper | Lead | Zine 


Source pro- (short (fine (fine 
ducing| tons) |ounces)| ounces) (pounds) | (pounds) | (pounds) 


—— . —— — — | — P — 


Dry and siliceous gold ore 48 25,613} 2,305 7, 413 7, 456 73, 556. 
Dry and siliceous gold-silver ore.. 11 13, 327 987 50, 804 36. 7188 370, 15002 
Dry and siliceous silver ore 14 14, 154 272| 107,827 75, 201 56, 058 
73 53, 094 3. 564 166. 044 119. 405 499, 76. 
Copper ore —ꝛ——- -------------- 7430, 386, 149} 61, 3471 1, 764, 558/2572, 435, 765 12. 510 2, 500 
Leid ore EE 30 13, 44! 546 41, 137 99, 047| 2, 807, 124|.......... 
Lead-copper ore 2 1, 066 7 21, 886 97,800} 299, 82777 
Ene OF cee EU ES , 7 13, 233 111 12, 294 123, 874 91, 238| 2, 398, 040 
Zinc-copper ote, g—ꝛ 6 63, 854 21 17, 951 ], 905, 067 25, 800| 7, 345, 275 
Zinc-lead ore. .................... 29 515, 047] 12, 917] 1, 205. 685 3, 337, 042143, 255, 402/75, 919, 185 
Zinc-lead-copper ore.............. 1 12. 295 41 39. 148 328, 000 868, 335 1, 665, 
Total lode mines..........- 3194,31, 053, 179] 78, 626/13, 268, 703/1578, 446, 000/47, 860, 000,87, 330, 000 
Placer8...................-.....-. ddl ee pene aes 398 6222222 ³ é K ĩͤ b eee 
Total: 1946. 227 31. 058, 179} 79, 024 3, 268, 765 578, 446, 000 47, 860, 000/57, 330, 000 


j| A 8 220 5 266, 904| 77, a 558, i 574, 406, 000/45, 734, 000/30, 452, 000 


1 Includes 475 ounces recovered from underground mine-water precipitates. 

3 Includes 73,554,391 pounds recovered from ore leached and mine-water precipitates. 

2 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
* Includes 322 ounces recovered from underground mine-water precipitates. 

3 Includes 56,344,468 pounds recovered from ore leached and mine-water precipitates. 
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METALLURGIC INDUSTRY 


Of the 31,058,179 tons of ore produced in 1946 in Arizona, 27,593,067 
tons (89 percent) were treated &t 30 concentration plants, 2,969,041 
tons (more than 9 percent) at 3 leaching plants, 23,505 tons at 3 
cyanidation plants, and 83 tons at 3 amalgamation plants; 472,483 
tons (more than 1 percent) were shipped crude to smelters. 

Ore treated at concentration plants in 1946 comprised chiefly 
26,984,754 tons of copper ore, 515,046 tons of zinc-lead ore, 63,854 
tons of zinc-copper ore, 12,566 tons of zinc ore, and 12,295 tons of 
zinc-lead-copper ore. Copper ore from the Miami property was 
treated by a combination of leaching and concentration, copper ore 
from the Inspiration mine was treated by straight leaching and b 
leaching and concentration, and copper ore from the Emerald Isle 
and Troy mines was treated by straight leaching. The large copper- 
concentration plants at Ajo (25,000-ton-a-day), Clarkdale (2,100-ton), 
Hayden (10,000-ton), Miami (18,000-ton), piration (18,000-ton), 
Castle Dome (10,000-ton), Bagdad (3,000-ton), and Superior (850- 
ton), and the copper-leaching plants at Inspiration (9,000-ton) and 
Miami (3,000-ton) were operated continuously in 1946, most of them 
at a higher rate than in 1945. The 45,000-ton copper concentrator 
and smelter at Morenci and the copper smelter at Douglas were idle 
from March 20 to June 30, owing to a labor strike; however, the 
copper smelters at Clarkdale, Hayden, and Miami operated continu- 
ously and the copper smelter at Superior intermittently. Most of 
the copper concentrates produced at mills in Arizona are treated at 
smelters in Arizona, but all the lead concentrates produced at mills 
in Arizona in 1946 were shipped to the smelter at El Paso, Tex., and 
all the zinc concentrates were shipped to smelters at Amarillo, Dumas, 
and Corpus Christi, Tex.; Bartlesville, Okla.; Great Falls and Ana- 
conda, Mont.; East St. Louis, Ill.; and Fort Smith, Ark. 

The following tables give details of the treatment of all ores pro- 
duced in Arizona in 1946. 


Mine production of metals in Arizona in 1946, by methods of recovery, in terms of 
recovered metals 


Material | Gora | Silver 


Method of recovery treated | (fine (fine Copper 
COE ounces) | ounces) | (Pounds) 
re ated 83 194 AA EE EE 
Ore and old tailings cyanided...... 880]... 6,828 |... , AA 
Concentrates smelted............ 62, 422 |2 508 | 471, 549, 204 
Ore smelted...................... 472, 483 15,121 | 767, 864 405 
Copper precipitates smelted. ...... 10, 851 |.......... 5 | 1 16, 492, 429 
Copper ore leached- ............... 22, 969, 041 |..........].......... 
OOF O eee ss 308 | 6 D VE 
Total: AM A 79, 024 13, 268, 765 | 578, 446, 000 
AA AA 77, 223 |3, 558, 216 | 574, 406, 000 


1 Distributed as follows: Cochise County, 398,000 pounds; Gila County, 7,707,700 pounds: Greenlee 
Coun — 5 pounds, Mohave County, 215,500 pounds; Pinal County, 7,062,754 pounds; and Yavapai 
oun pounds. £ 
on Treated by straight leaching at 1 plant in Gila County, 1 plant in Mohav County, and 1 plant in Pinal 
nty. 
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Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment in Arizona in 1946, by types of mills and by 
counties, in terms of recovered metals. 


AMALGAMATION MILLS 


Concentrates smelted and recovered metal 


Gold | Silver 
Copper | Lead Zinc 
Cine | (Ano. (Pounds) (pounds) | (pounds) 


31] 4000 |. ono ores EE, GE, A GEN 
1 7)! 8 

J (xy 
DANT IMEEM /// DE E EE 

72 de EE EE E e ĩ EE 
/// WEG, DEE 
rr ME EE Een 


Mine production of metals from concentrating mills in Arizona in 1946, by counties, 
in terms of recovered metals 


Concentrates smelted and recovered metal 


CG 
rea 
ae rp produced| (fine Copper Lead 
(short |ounces)| ounces) | (Pounds) | (pounds) 
Cochise.... .............. 273, 284 , 259, 780 | 21, 478, 103 
CG oe 8, 555, 898 111, 329, 389 
Graham.................. 3, 592 7, 
FFF 9, 569, 178 189, 200, Oo 
Mobhaeg oo... 19, 772 391, 
EET 6, 401, 404 91, 225, 207 
Ping) QA 1, 563, 392 46, 318, 000 
Santa Cruz............... 39, 113 403, 
avapai................- 1, 165, 434 29, 415, 002 
Yuma...................| 2000! 148 279444 
Total: 1946......... 27, 593, 067 |1, 008, 835 | 62, 422 |2, 493, 508 | 471, 549, 204 
1945......... 28, 098, 648 |1, 013, 484 | 51, 573 |2, 393, 737 | 460, 719, 258 
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Gross metal content of concentrates produced from ores mined in Arizona in 
1946, by classes of concentrates smelted 


Gross metal content 


Class of concentrates 
Silver (fine| Copper Lead Zine 
ounces) (pounds) | (pounds) | (pounds) 

Gop fe; 1, 374, 605 480, 155, 648 44, 473 5, 083, 178 
¡PL AA AS aA 989, 521 3,022,720 | 41, 977, 256 8, 152, 589 
Lead- copper 994 37, 396 906, 968 320, 289 
VALL OMA 372, 224 6,314,380 | 97, 271, 747 
Ao LLL. 7 3 1, 286 45, 250 59, 635 
11 8 10, 475 109, 667 631, 013 
Total: 1940. 1, 008, 835 65, 718 2, 785, 507 |485, 240, 935 | 48, 397, 994 | 111, 518, 451 
1945... oclo 1, 013, 484 53, 973 2, 612, 158 |474, 136, 202 | 48, 446, 431 | 105, 134, 562 


Mine production of metals from Arizona concentrates shipped to smelters in 
1946, in terms of recovered metals 


BY COUNTIES 


Concen- 
trates in 11 95 Copper Lead Zine 
oe ounces) ounces) (pounds) | (pounds) | (pounds) 
1, 810 509, 082 | 3, 259, 780 | 21, 478, 103 52, 080, 000 
3, 404 175, 244 |111, 329, 389 714, 515 478, 000 
22 668 7,3 110, 000 304, 500 


520 1 
33, 260 521,324 | 91,225,207 | 4,727,300| 8, 
6, 707 295, 283 | 46,318,000 | 9,491,030] 8 
69 148, 573 403,245 | 2. 450,545 3, 

12, 230 547,103 | 29,415,002 | 4,572,530 | 11 
dl 2,794 |... one 144, 000 
62,422 | 2,493,508 |471, 549, 204 | 44, 434,907 | 87, 
51,573 | 2,393, 737 |460, 719, 258 | 43,397, 346 | 80, 


88288 
8888 


BS 
ER 


Copper CCC 863, £01 | 49, 270 | 1,238,710 467, 665, 160 27, 165 
CCC 86 45,879 | 10, 144 989, 521 | 2,560, 265 | 40,024, 008 |...........- 
Lead-copper. ..........--..--.-. 994 30 37,396 | — 242,670 | — 840,245 |...........- 
JJ 8 93, 639 1, 636 216, 195 87, 017, 625 
Zinc-Lead. ..................... 77 3 1,211 49, 
Hole s oue Lee LE 4, 745 1, 339 10, 475 2, 950 
Total 1946...........------ 1,008,835 | 62,422 | 2, 493, 508 |471, 549, 204 | 44, 434,907 | 87,070, 205 


Gross metal content of Arizona crude ore shipped to smelters in 1946, by classes 


of ore 
Gross metal content 
Cl f 115 
ass Of ore short 
tons) lhe 1 55 Copper Lead Zine 
ounces) ounces) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold... 1, 885 1, 138 4, 255 7,988 16, 446 16, 665 
Dry and siliceous gold-sllver. . .. 13, 027 980 50, 203 44, 633 405, 93 
Dry and siliceous silver 12, 754 243 104, 009 81, 278 78, 004 51,167 
f ( tane ced 432, 354 12, 134 545,389 | 34, 972, 040 50, 247 5,129, 660 
A A 10, 729 546 38, 037 117,633 | 2,758,806 1, 088, 823 
Lead-copper.................... 1,066 73 21, 886 115, 059 815, 029 39, 225 
Jr ARN 667 7 4,071 36, 385 56, 930 358, 741 
Zine lead . .............. LLL... ld. ec CC 261 206 
Total: 19460. 472, 483 15, 121 767, 864 | 35,375,016 3, 682, 550 6, 684, 577 
RT E 690, 579 25, 081 1, 163, 652 | 60, 925, 006 2, 554, 502 7,149, 394 
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Mine production of metals from Arizona crude ore shipped to smelters in 1946, 
in terms of recovered metals 


BY COUNTIES 


Ore (short te Silver (fine | Copper Lead Zinc 
tons) (fine ounces) | (pounds) | (pounds) | (pounds) 
ounces) po po po 
Cochis e.. 91, 124 4, 888 289, 846 | 7, 798, 720 1, 831, 897 JJ. 
C ne ee ee 39, 164 425 16, 607 1, 736. 449 376,485 |............ 
Graham 3, 815 103 8, 301 68. 640 824,000 |............ 
Greenlee... aaan 44,111 289 51, 427 rr GE 
Maricop a 40 rf uo UU e ci coe 
Mohave nn 4, 058 286 13. 182 277, 279 17,116 iv 
Bocca ee ar 8 46, 035 498 25, 223 1, 993, 793 DO- E ceed now 
PA oral Di ore le da 39, 923 1, 169 55, 514 4, 390, 746 30, 97700 „ 
Santa Crunnn 2. 344 58 7, 455 86. 255 125, 455 
EN o: 199, 406 7, 202 267, 891 | 16,115, 598 91,470 259,795 
VU. or e at 2, 421 163 32, 397 75, 000 49,000 |...........- 
Total: 19466. 472, 483 15, 121 767,864 | 33, 342,405 | 3, 425, 093 259, 795 
1945. .... 690, 579 25, 081 1,163,652 | 57, 342, 274 | 2,336, 654 419, 155 
BY CLASSES OF ORE 

Dry and siliceous gold. ......... 1, 885 1, 138 4,255 7. 224 15.106 1.2: eas 
Dry and siliceous gold-sllver.... 13, 027 | - 980 50. 203 36,718 305,150 0 - 
Dry and siliceous silver 12. 754 243 104, 009 75, 201 56, 588 
N IRSE RENE OR end 432, 354 12, 134 545, 389 | 32, 095, 643 E 
TECC! ˙·wOw ũ ¹ t 8 10, 729 516 38, 037 98, 919 2, 620, 274 |............ 
Lead-copper. kk b l l 1. 066 73 21, 886 97, R00 209, 827 777. 
177/71. ³ A a ee ht oe 667 7 4,071 30, 900 §5, 960 259, 595 

AER ANA OG: ARES: // 
Total 1916. 472, 483 15, 121 767, 864 | 33, 342, 405 | 3, 425, 093 259, 795 


REVIEW BY COUNTIES AND DISTRICTS 
COCHISE COUNTY 


Cochise District.—Continuous operations at the Republic and 
Mammoth mines, by the Coronado Copper & Zinc Co., resulted in a 
substantial increase in production of silver, copper, and zinc in the 
Cochise district in 1946 over 1945. The company reported that 
53,655 tons of zinc-copper ore were treated in its 150-ton flotation 
mill, which yielded 5,930 tons of zinc concentrate and 2,163 tons of 
copper concentrate. In addition, 4,454 tons of copper ore were 
shipped direct to a smelter. The rest of the district output was a 
small lot of lead ore produced from the Johnson claim. 

Dos Cabezas and Tevis District.—A lessee continued to operate the 
Elma claim of the Tout group and shipped seven cars (330 tons) of 
highly siliceous copper ore to smelters in Arizona and Texas. | 

Hartford (Huachuca Mountains) District.— The output of the Hart- 
ford district in 1946 was all zinc-lead ore (387 tons) produced from 
the Cave Creck Canyon and State of Texas properties and treated 
in the Shattuck Denn custom mill at Bisbee. 

Swisshelm District (Elfrida).—Lessees operated the Scribner and 
Chance properties throughout the year and shipped 4,189 tons of 
oxide silver-lead ore to the lead smelter at El Paso, Tex.; 3,039 tons 
came from the Scribner mine and 1,150 tons from the Chance property. 
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10ld Hat district lies in both Pima and Pinal Counties. 


1324 MINERALS YEARBOOK, 1946 


Tombstone District.—Most of the output in the Tombstone district 
in 1946 was old siliceous tailings (11,590 tons), containing 622 ounces 
of gold, 37,000 ounces of silver, 34,300 pounds of copper, and 400,000 
pounds of lead, shipped to a smelter from the Grand Central dump 
near Fairbank. A lessee operated the Tombstone Extension mine a 
few months and shipped 163 tons of oxide silver-lead ore to the 
smelter at El Paso. 

Turquoise District (Courtland, Pearce, Gleeson).—The principal 
operation in the Turquoise district in 1946 was the development of the 
Abril mine near Pearce by the Shattuck Denn Mining Corp. During 
the year the company hauled 7,123 tons of zinc ore from this mine to 
its custom flotation mill at Bisbee. According to the corporation 
annual report for 1946, exploration was carried on at the mine during 
most of the year and is continuing. Although the mine has not pro- 
gressed very far beyond the status of a prospect, substantial quantities 
of ore have been proved and indicated; the metallic value so far has 
been almost entirely zinc. Nearly all the rest of the district output 
was crude cópper ore shipped to & smelter; 377 tons came from the 
Tom Scott mine and 122 tons from the Shannon group. 

Warren District (Bisbee, Warren).—The value of the metal output 
of the Warren district decreased from $10,407,940 in 1945 to $10,106,- 
446 in 1946, owing to the marked decline in output of copper ore from 
the Copper Queen mine, which not only caused a large drop in produc- 
tion of copper but also in gold and silver. However, the district made 
& record output of lead and zinc, in consequence of a notable increase 
in the production of zinc-lead ore from the Copper Queen branch of 
the Phelps Dodge Corp. The corporation reported that 46,560 tons 
of copper ore were mined and smelted in 1946 compared with 185,394 
tons in 1945 and that 211,956 tons of zinc-lead ore were treated in 
flotation mills in Arizona and New Mexico compared with 177,513 
tons. In addition, 1,036 tons of lead-copper ore were shipped direct 
to the smelter at El Paso, and 444 tons of copper precipitates were 
produced by surface and underground precipitation plants and sent 
to the corporation smelter at Douglas. During the last quarter of the 
year, all zinc-lead ore produced by the corporation was treated in its 
own flotation mill, as plant capacity was increased from 450 tons to 
900 tons & day. 

According to the corporation annual report for 1946, production 
during the first 6 months of the year was een reduced, caused 
party by a shortage of labor but principally by a labor strike from 

arch 20 to June 30. During the year, only 46,560 tons of copper ore 
were mined. However, the output of zinc-lead ore increased 35,479 
tons. The shortage of labor and the strike not only affected produc- 
tion adversely but also curtailed exploration. There was little change 
in the reserves of copper ore, but zinc-lead ore developments continued 
favorable. The improvement in the labor supply at the end of the 
year, if continued, will enable mining operations, including develop- 
ment, to be expanded in the copper areas, without interfering with the 
prevailing rate of zinc-lead production. 

The Denn mine of the Shattuck Denn Mining Corp. was closed in 
March on account of a labor strike and remained closed throughout 
the remainder of the year. During the first quarter of the year the 
corporation shipped 21,700 tons of copper ore to the smelter at El 
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Paso and treated 99 tons of zinc-lead ore in its 150-ton flotation mill. 
The mill was utilized almost entirely for treating custom ores, and 
during the year it handled 30,532 tons of ore, which yielded 375 tons 
of copper concentrate, 2,728 tons of lead concentrate, and 6,364 tons 
of zinc concentrate. About 52 percent of the ore was zinc-lead ore 
from the Copper Queen mine at Bisbee and the remainder mainly 
zinc ore from the Abril mine near Pearce, zinc-lead ore from the “79” 
mine near Hayden, and zinc-copper ore from the Copper World mine 
near Yucca. According to the corporation annual report for 1946, 
the Denn mine was sold to the Phelps Dodge Corp. March 8, 1947. 

The rest of the district output was 331 tons of copper ore and 279 
tons of lead ore produced from the Shattuck mine by a lessee. 


GILA COUNTY 


Banner and Dripping Springs District.—The main output in the 
Banner and Dripping Springs district continued to be high-lime 
fluxing ore (19,921 tons in 1946), containing an average of 1.95 per- 
cent copper to the ton, mined from the Christmas mine by Sam Knight 
Mining Lease, Inc. The ore is shipped to the copper smelter at 
Hayden where it is needed for fluxing purposes. The remainder of 
the district output comprised 3,812 tons of zinc-lead ore and 615 tons 
of lead ore produced from the 79“ mine by the 79 Lead-Copper 
Co., 170 tons of gold ore from the Round Top and Iron Butte prop- 
erties, and 20 tons of copper ore from the Idaho claim. 

Globe-Miami District.— The Globe-Miami district, with a production 
of 177,111,500 net pounds of copper in 1946 (157,291,400 net pounds 
in 1945) continued to rank second among the important copper-pro- 
ducing areas in Arizona; the Copper Mountain (Morenci) district in 
Greenlee County remained in first place. The Inspiration property, 
with a yield of 61,658,590 net pounds of copper (53,292,670 net 
pounds in 1945), was the chief copper producer in the district and 
ranked third in the State. The Inspiration Consolidated Copper 
Co. reported that 3,176,483 tons of copper ore were treated in 1946 
compared with 3,852,543 tons of copper ore and tailings in 1945. Of 
the total ore, 2,948,981 tons, averaging 1.112 percent copper—0.565 
percent copper as oxide and 0.547 percent as sulfide—from which the 
slimes had been removed, were treated in the main leaching plant; 
the ore was leached by acid ferric sulfate. Slimes (226,822 tons, 
averaging 1.254 percent copper) removed from ore at the main leach- 
ing plant were treated in the company flotation concentrator for 
extraction of the sulfide copper content, and the tailings from this 
operation were leached by sulfuric acid solution for extraction of 
oxide copper content. In addition, 680 tons of crude copper ore were 
sent direct to the smelter at Miami. The total copper production 
per ton of ore treated in 1946 was 19.625 pounds. The labor supply, 
especially in the mining division, gradually improved as the year 
progressed, with & consequent rise in production. 

According to. the annual report of the company for 1946, ore 
mined during the year totaled 3,182,809 dry tons, assaying 1.122 
percent copper—0.587 percent as oxide and 0.535 percent as sulfide. 
Of the total ore mined, 110,384 tons were from development. Total 
underground development aggregated 38,019 feet of drifts and 
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raises and 3,448 cubic yards of miscellaneous development. During 
the last 4 months of the year, 1,633 feet of diamond drilling were done 
for development purposes. Studies during the year in connection 
with future mining plans in certain areas of the ore body showed 
that the application of open-pit mining in those areas would be 
economic preferable to mining by underground methods. A 
proposed plan for such open-pit mining has been approved, and 
preparatory work is in progress. 

The Castle Dome Copper Co., Inc., a wholly owned subsidiary 
of the Miami Copper Co., and the Miami mine of the Miami Copper 
Co. ranked 89 and third, respectively, in copper production in 
the district. The Miami Copper Co. reported that 56,590,107 net 
pounds of copper (53,341,226 net pounds in 1945) were produced 
from the Castle Dome property in 1946 and 56,515,534 net pounds 
of copper (48,066,662 net pounds in 1945) from the Miami mine. 

According to the annual report of the Miami Copper Co. for 1946, 
the Castle Dome open pit and 12,000-ton concentrator were operated 
at full capacity 3 shifts a day 7 days a week throughout the year 
except for national holidays and minor shut-downs. The mill 
treated 4,102,566 tons of ore averaging 0.79 percent copper. In 
addition to copper, the concentrate contained 2,111 ounces of gold 
and 99,595 ounces of silver. Ore reserves as of January 1, 1947, 
are estimated to be 14,901,000 tons averaging 0.726 percent copper 
Exploration of the area lying southwest of the Castle Dome ore body 
was completed during the year. From the information obtained by 
drilling of 43 churn-drill holes with an aggregate footage of 13,508 
feet, it is estimated that 6,127,000 tons of ore averaging 0.704 per- 
cent copper have been developed in addition to the ore reserves 
mentioned above. To mine this ore body considerable expense for 
stripping and equipment would be required, and the cost of mining 
would be higher than that at the Castle Dome ore body. 

Mining and milling at the Miami mine of the Miami Copper Co. 
were continuous throughout the year. The company’s 18,000-ton 
concentrator and 3,000-ton leaching plant treated 4,222,698 tons of 
ore averaging 0.734 percent copper, and 2,688 tons of copper pre- 
cipitates were produced from leaching of ore in place. In addition, 
654 tons of molybdenum concentrate were recovered as a byproduct 
in treating copper ore. Sufficient labor was available throughout 
the year, and mine development and the undercutting of the ore body 
in preparation for mining progressed at a rate suitable for mining 
requirements. The pilot lant for manufacturing a solvent to be 
used in recovering the sulfide copper remaining in the mined-out 
areas was operated intermittently during the year. From the results 
obtained, it would appear that, after certain mechanical changes in 
its design, the process developed for the manufacture of such a solvent 
is practicable. Ore reserves, as of January 1, 1947, are estimated 
to be 36,794,000 tons averaging 0.865 percent copper. 

The rest of the district output was principally 16,965 tons of copper 
ore shipped direct to smelters; 12,746 tons came from various claims 
and waste dumps of the Old Dominion property, 2,819 tons from the 
Carlota mine, and 1,400 tons from the Superior & Boston property. 
A total of 313 tons of lead ore was shipped from the Albert Lea and 
Defiance mines and 206 tons of silver ore from the Rescue mine. 
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Green Valley District.—Summit Copper Mines, Inc., continued 
working the Summit mine near Payson and shipped 82 tons of gold 
ore to smelters in Arizona. Leasing operations at the Cracker Jack 
mine produced 24 tons of copper ore. 

Spring Creek (Young) District.— The Wild Bull mine near Young 
was operated a few months in 1946, and 57 tons of copper ore were 
shipped to smelters in Arizona. 


GRAHAM COUNTY 


Aravaipa District.—Mining and development of zinc-lead ore were 
carried on throughout the year at the Aravaipa group near Klondyke 
by the Athletic Mining Co. The company reported that 3,815 tons 
of zinc-lead ore were shipped to the lead smelter at El Paso, Tex. ; and 
3,592 tons of lower-grade zinc-lead ore were treated in the Eagle- 
Picher flotation mill near Sahuarita. 


GREENLEE COUNTY 


Ash Peak District.—The Ash Peak Lease continued operating the 
Ash Peak mine near Duncan and qx ses 8,571 tons of fluxing ore to 
the International copper smelter at Miami. The ore averaged 0.026 
178 of gold and 5.75 ounces of silver to the ton and 81.20 percent 
silica. 

Copper Mountain District (Morenci).— The Copper Mountain dis- 
trict, with a production of 190,731,500 net pounds of copper in 1946 
(201,652,200 net pounds in 1945), remained the chief 5 
ing area in Arizona. The Morenci mine of the Phelps Dodge Corp. 
continued to be the outstanding producer of copper in the State 
despite the decrease of more than 5 percent caused by a labor strike 
from March 20 to June 30. The corporation reported that 9,569,178 
tons of copper ore were treated in the combined (Phelps Dodge and 
Reconstruction Finance Corporation) 45,000-ton concentrator and 
that 35,492 tons of crude copper ore and 690 tons of copper precipitates 
were shipped direct to the Morenci smelter. In addition to copper, 
the mine was an important producer of gold and silver. 

According to the annual report of the Phelps Dodge Corp. for 1946, 
a marked improvement in labor supply, following resumption of work 
in July after the labor strike ended, made possible a progressive in- 
crease in the scale of operations at the Morenci branch ; at the end of 
the year near-capacity operation was attained. "These favorable 
conditions in the late months of the year permitted the productive 

tentialities of the open-pit mine and reduction works to be realized. 
Copper ore mined totaled 9,604,670 tons and waste and leach material 
stripped 11,836,545 tons; the ratio of waste to ore was 1.23. The 

ade and tonnage of ore mined, compared with estimates, continued 
avorable. Preparatory work for the opening of the 4,550 level was 
started. A program of metallurgical research is being carried on for 
further improvement in concentrating practices and metal recoveries. 

The remainder of the district output was 43 tons of crude gold- 
silver ore shipped from the Climax Lode claim. 
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MARICOPA COUNTY 


White Butte District.—A little development was done in 1946 at the 
Charlotte claim resulting in the shipments of small lots of gold ore. 

Wickenburg District.—The only output in the Wickenburg district 
continued to be old tailings containing principally gold. 


MOHAVE COUNTY 


Cedar Valley District.—Copper;ore and zinc-copper ore were mined 
throughout the year at the Copper World mine, 16 miles east of Yucca, 
by the Dye & Bathrick Mining Co. The company shipped 4,484 tons 
ob zinc-copper ore to custom flotation mills in Árizona, Nevada, and 
Utah, where it was separated into copper concentrate and zinc con- 
centrate, and 2,002 tons of copper ore to a smelter in Arizona. The 
total ore contained 28 ounces of gold, 4,471 ounces of silver, 448,919 
pounds of copper, 35,500 pounds of lead, and 1,261,600 pounds of 
zinc. Zinc-copper ore was mined also from the Antler mine by the 
Arizona Antlers Mining Co.; 2,310 tons of ore were shipped to custom 
flotation mills in Arizona and Utah. 

Indian Secret (White Hills) District.—The White Hills Leasing Co. 
operated the White Hills group north of Chloride a few months in 1946 
and treated 1,400 tons of silver ore in & cyanide mill. 

Music Mountain District.—Lessees worked the Music Mountain 
group near Hackberry a short time in 1946 and shipped 34 tons of gold 
ore to a smelter. 

Owens (McCracken and Potts Mountain) District.—A lessee con- 
tinued to operate the Stein mine and shipped 100 tons of copper ore 
to the smelter at Hayden, and a small lot of gold oré was produced 
from the Golden Midas claim. | 

Wallapai District (Cerbat, Chloride, Mineral Park, Stockton Hill).— 
'The output of the Wallapai district in 1946 comprised 20,698 tons of 
copper ore, 11,588 tons of zinc-lead ore, 1,390 tons of zinc ore, 993 tons 
of gold-silver ore, 136 tons of gold ore, 49 tons of silver ore, and 45 
tons oflead ore. Allof the copper ore was produced from the Emerald 
Isle mine by the Emerald Isle Copper Co.; most of it was treated by 
sulfuric acid in the company 300-ton leaching plant. However, the 
mine was closed in June. 1 Langley worked his Summit 
group throughout the year and hauled 4,563 tons of zinc-lead ore to 
the Mineral Park custom flotation mill near Chloride, where it was 
separated into lead concentrate and zinc concentrate. About 3,555 
tons of ore, averaging 0.05 ounce of gold and 2.50 ounces of silver to 
the ton, 4.15 percent lead, and 7.03 percent zinc, were produced from 
the Tennessee mine by the Miners Co-operative Association and 
treated in the company 150-ton flotation mill. The mill yielded 223 
tons of lead concentrate and 413 tons of zinc concentrate. Other 
5 of zinc-lead ore included the Lone Jack mine (1,740 tons), 

ilver Hill mine (1,246 tons), and El Oro mine (468 tons). The rest 
of the district output was mainly 1,314 tons of zinc ore produced from 
the Columbus mine and 866 tons of gold-silver ore from the White 
Eagle mine. The Mineral Park Milling Co. operated its 100-ton 
flotation mill near Chloride continuously on custom ores purchased 
from ene operators in the district; the mill treated a total of 9,256 
tons of ore. 


ARIZONA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1329 


Weaver District.—In 1946 about 100 tons of low-grade gold-silver 
Em the Dixie Queen & Rock property were treated in & cyanide 
mill. 


PIMA COUNTY 


Ajo District. —All the output of the Ajo district was copper ore 
from the New Cornelia mine of the Phelps Dodge Corp. In 1946 the 
district ranked first in gold and third in copper and silver output in 
the State. According to the annual report of the Phelps Dodge Corp. 
for 1946, operations at the New Cornelia Branch were not affected by 
labor strikes but were continuous throughout the year. Copper-ore 

roduction and waste removal were curtailed in the early months by 
abor shortages but were increased during the latter half of the year 
by improved manpower supply; at the close of the year operations 
approached a normal rate. Production in 1946 was 6,339,294 tons of 
copper ore and 5,221,756 tons of waste, a total of 11,561,050 tons and 
an increase of 2,750,030 tons over the 1945 tonnage. The company 
25,000-ton concentrator treated 6,344,842 tons of copper ore in 1946 
compared with 5,256,445 tons in 1945. 

Amole District.—The old Palo Verde mine, 11 miles west of Tucson, 
was operated during the first 4 months of the year, and 1,574 tons of 
zinc-lead ore were hauled to the Eagle-Picher mill near Sahuarita. 
Ore (1,640 tons) from the Old Yuma waste dump, containing chiefly 
gold and lead, was treated in & concentration mill near Tucson. . 

Arivaca District.—C. R. Leikem operated the Tiger mine a few 
months in 1946, shipped 178 tons of gold ore to smelters in Arizona, 
and sold 4 tons of e lead ore to an ore buyer in Douglas. 
Gold ore (30 tons) was produced also from the Fortuna mine. 

Cababi District.—Virtually all the output in the Cababi district in 
1946 was 227 tons of gold-silver ore shipped from property near Sells 
by the Ninety-Nine Mining Co. 

Cerro Colorado District.— Operations were carried on throughout 
the year at the Mary G. mine, and 42 tons of silver-lead ore were 
shipped to the smelter at EI Paso. 

Empire District—A lessee worked the Empire (Hilton) mine in 
1946 and shipped 306 tons of lead ore to El Paso. A small lot of 
copper ore was produced from the Esperanza claim. 

Greaterville District.—The St. Louis Mines, Inc., operated the St. 
Louis mine in 1946 and hauled 110 tons of zinc-lead ore to the Eagle- 
Picher flotation mill near Sahuarita. 

Helvetia (Rosemont) District.—Six mines in the Helvetia district 
produced a total of 44,577 tons of ore in 1946; all but 118 tons was 
copper ore. The Blankenship family operated the Helvetia group 
continuously, shipped 32,268 tons of copper ore to smelters in Arizona 
and Texas, and hauled 393 tons of similar ore to the Eagle-Picher 
mill. Other producers of copper ore included the Mohawk (8,308 tons), 
Newman (1,818 tons), Daylight (939 tons), and Rosemont (693 tons) 
properties. In addition to copper ore, the Daylight mine produced 
118 tons of zinc-copper ore, which was treated in the Eagle-Picher 


Old Hat District (Oracle).—Control Mines Co. operated the Geese- 
man mine until May 1, 1946, when it was abandoned and allowed to 
fill with water. During the first 4 months of the year the company 
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treated 700 tons of copper ore in its 100-ton flotation mill and shipped 
516 tons of similar ore to the copper smelter at Hayden; the mill was 
dismantled in June. Copper ore (106 tons) was produced also from a 
claim operated by Newton Wells. 

Pima (Sierritas, Papago, Twin Buttes) District.—The most important 
operation of a zinc-lead mine in Pima County in 1946 was at the San 

avier property near Sahuarita by the Eagle-Picher Mining & Smelt- 
ing Co. The company 400-ton flotation mill treated 69,007 tons of 
ore during the year. Of this total, 46,108 tons, averaging 3.22 ounces 
of silver to the ton, 0.76 percent copper, 6.035 percent lead, and 10.794 
percent zinc came from the San Xavier group, and the remainder— 
22,899 tons—comprised various classes of ore received from custom 
shippers. The mill yielded 4,775 tons of lead concentrate, 10,855 tons 
of zinc concentrate, and 755 tons of lead-copper concentrate. The 
rest of the district output comprised 3,287 tons of ane CODD ore 
produced from the Contention mine and treated in the Eagle-Picher 
mill, 204 tons of silver-lead ore from the Sunshine mine, and 200 tons 
of gold-silver ore from the Whitcomb property. 

Roskruge and Waterman (Silver Hill) District.—Copper-silver ore 
was mined most of the year at the old Silver Hill mine by the Arizona 
Copper Bell Mining Co.; the company shipped 2,625 tons of crude 
ore to smelters in Arizona and Texas. 

Silver Bell District.—The Indiana-Arizona Mining Co. operated 
under lease the Arizona-Indiana mine in 1946 and shipped 106 tons 
of silver-lead ore and 55 tons of copper ore to El Paso, Tex. 


PINAL COUNTY 


Martinez Canyon „ 574 tons of lead ore 
were produced in 1946 from the Silver Bell-Martinez group by the 
California Steel Products Co.; 522 tons were treated in the company 
50-ton gravity- concentration mill, and 52 tons were shipped direct 
to a smelter. 

Mineral Creek District (Ray). — Mining of copper ore at the Ray 
property of the Kennecott ee Corp. was continuous throughout 
the year but at a lower rate than in 1945; in 1946 the output was 
1,300,758 tons compared with 1,366,473 tons in 1945. The crude ore 
averaging 1.238 percent copper (1.277 percent in 1945), was hauled 
by rail 26 miles to the company 10,000-ton flotation mill at Hayden, 
where it was reduced to 49,268 tons of concentrate averaging 25.724 
poo copper; the concentrate was smelted in the American 

melting & Refining Co. plant, also at Hayden. In addition, 4,241 
tons of copper precipitates were supped to the Kennecott Copper 
Corp. smelter at Hurley, N. Mex. Nearly all the rest of the district 
output was oxide copper ore (14,034 tons) produced from an open 
pit at the Copper Butte property and shipped to the smelter at Hayden 

Mineral Hill District.—Leasing operations at the Silver Pick mine 
produced 24 tons of silver ore in 1946. 

Old Hat District (Oracle).—The name of the company operating the 
Mammoth-St. Anthony property at Tiger was changed in 1946 from 
Mammoth-St. Anthony, Ltd., to St. Anthony Mining & Development 
Co., Ltd. The property, one of the most important producers of 
zinc-lead ore in Arizona, was operated continuously in 1946; 86,049 
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tons of ore, averaging 0.007 ounce of gold and 1.14 ounces of silver to 
the ton, 0.45 percent copper, 6.10 percent lead, and 7.48 percent zinc 
were treated in the company 350-ton concentration mill. The lead 
concentrate (7,211 tons) and the zinc concentrate (8,720 tons) were 
shipped to smelters in Texas. The property ranked second in pro- 
duction of lead in Arizona in 1946 and third in zinc. A small lot of 
high-grade lead ore was produced from a prospect south of Oracle. 
No ore was produced in 1946 from the San Manuel property, south 
of Tiger, owned by the Magma Copper Co.; but, according to the 
company annual report for 1946, active drilling continued throughout 
the year which greatly increased the proved tonnage of copper ore 
to a total of 211,500,000. It is believed that 127,500,000 tons of this 
total can be treated by ordinary sulfide flotation, but the balance of 
about 84,000,000 tons must be treated by some method suitable to 
oxidized material. The major drilling campaign is almost completed, 
and there is now sufficient tonnage of ore to support the large-scale 
e necessary for the successful operation of the property. 
uch capital and considerable time will be necessary to bring the 
property into 5 Plans for financing the next step in the 
development of this project are now under consideration. 

Pioneer District (Superior).— The M a mine, one of the most 
important 5 of gold, silver, and copper (no zinc produced 
in 1946) in Arizona, was operated continuously in 1946 and at a greater 
rate than in 1945. During the year 176,063 tons of copper ore were 
treated in the company 850-ton concentrator, and 24,753 tons of 
crude copper ore and 42,273 tons of copper concentrate were sent to 
the company 450-ton smelter at Superior; the concentrates averaged 
0.144 ounce of gold and 4.464 ounces of silver to the ton and 25.764 
percent copper. No zinc concentrate was produced in 1946. 

According to the company annual report for 1946, the net metal 
produced from Magma ore and concentrates comprised 7,549 ounces, 
of gold, 241,951 ounces of silver, and 23,581,845 pounds of copper. 
The average net cost of producing copper after gold and silver values 
were deducted was 15.69 cents a pound in 1946 compared with 13.70 
cents in 1945. The increased cost resulted largely from a much 
higher wage scale, which became effective late in 1945 and early 
in 1946. The labor supply has improved considerably compared 
with 1945, but 300 additional men are needed to fulfill present require- 
ments for full production and development. Because of this shortage, 
production is currently approximately 60 percent of normal. Most 
of the ore mined in 1946 came from the 3,800, 4,000, and 4,200 levels 
in the west block. Stoping was resumed on the 3,200 level in the 
east block, and some ore was mined on the 4,400 level, where stopes 
in the west block were being reopened. Development during the 
year comprised 1,784 feet of raising, 1,507 feet of drifting, and 285 
feet of crosscutting. The progress in constructing the new mill has 
been disappointingly slow. The crushing plant should be completed 
by June; and the mill should be completed by September 1947, con- 
tingent on delivery of equipment. 

he remainder of the district output was principally 894 tons of 
siliceous silver ore produced from the Reymert and Picket Post 
properties and shipped to the Magma smelter. 
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Summit District.—Lessees operated the American mine a few months 
in 1946 and shipped 84 tons of copper ore to the Magma smelter. 


SANTA CRUZ COUNTY 


Harshaw District.—Output of ore in the Harshaw district in 1946 
was much smaller than in 1945, owing to a marked decline in produc- 
tion of zinc-lead-silver ore caused by a labor strike from February 
25 to June 20 at the Trench-Flux-January groups operated by the 
American Smelting & Refining Co. The company reported that 
25,080 tons of zinc-lead-silver ore were produced in 1946 compared 
with 44,437 tons in 1945. This tonnage, along with 3,066 tons of 
zinc-lead-copper ore received from an operator in the Patagonia 
district was treated in the company 200-ton flotation mill. The 
rest of the district output was 147 tons of oxide lead ore shipped 
direct to a smelter from the Hardshell mine by the American Zeen 
& Refining Co. 

Oro Blanco District (Ruby).—Hugo W. Miller worked the Montana 
mine continuously in 1946, hauled 410 tons of zinc-lead ore to the 
Eagle-Picher mill near Sahuarita, and shipped 156 tons of silver-lead 
ore to the smelter at El Paso. About 75 tons of gold ore from the 
Oro Blanco property were treated in an amalgamation mill. 

Palmetto District.—Output of ore in the Palmetto district dropped 
from 5,251 tons in 1945 to 640 tons in 1946, as the Three “R” mine, 
the onl producer in the district, was operated only 2 months in 
1946; all the output was copper ore shipped to a smelter. 

Patagonia (Duquesne) District—A. R. Byrd, Jr., operated the 
Duquesne and Pride of the West properties continuously in 1946; 
Hailed 12,295 tons of ore, containing an average of 3.71 ounces of 
silver to the ton and 1.91 percent copper, 4.11 percent lead, and 9.10 
percent zinc, to the Eagle-Picher and Trench flotation mills; and 
shipped 367 tons of lead ore and copper ore to smelters at El Paso. 
The remainder of the district output was 631 tons of copper ore 
shipped to smelters from the Arizona, Buena Vista, and Roy mines. 

1 District.— Lessees continued to work the Jefferson mine, 
hauled 1,268 tons of zinc-lead ore to the Eagle-Picher mill, and shipped 
44 tons of lead ore to a smelter. The rest of the district output was 
320 tons of copper ore produced from the Royal Blue mine and 60 
tons of zinc-lead ore And: 39 tons of copper ore from the Bland claim. 


YAVAPAI COUNTY 


Agua Fria District.—All the output in the Agua Fria district con- 
tinued to be high-silica copper ore shipped direct to smelters; 5,565 
tons were produced in 1946 from the Stoddard mine, 3,724 tons from 
the Binghampton mine 6 miles east of Mayer, and 375 tons from the 
Yaller Kid claim. 

Big Bug District.—In 1946 the Big Bug district ranked second in 
gold and zinc production in the State and fourth in silver and lead 
production. The Iron King mine of the Shattuck Denn Mining 
Corp. was the principal producer; it was operated continuously 
throughout the year, and 115,613 tons of ore averaging 0.113 ounce 
of gold and 4.04 ounces of silver to the ton and 0.213 percent copper, 
2.49 percent lead, 7.30 percent zinc, and 22.00 percent iron were 
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treated in the company 375-ton flotation. mill. The mill treated a 
total of 117,343 tons of ore (including 1,730 tons of custom ores) in 
1946, which yielded 8,959 tons of lead concentrate, 12,547 tons of 
zinc concentrate, and 4,848 tons of iron concentrate. According to 
the annual report of the Shattuck Denn Mining Corp. for 1946, 
production of lead, zinc, and other metals from the Iron King mine 
was higher than in any preceding year. Additions and improvements 
are now being installed at the mill, which will increase its capacity by 
30 percent. The rest of the district lode output was mainly 3,395 
tons of copper ore shipped to a smelter from the Blue Bell mine. 
The placer output was 75 ounces of gold and 10 ounces of silver; most 
of it was recovered by a dragline dredge at the Nelson & Fitch property 
near Mayer. 

Black Canyon District.—A total of 83 tons of ore was produced in 
1946 from three mines in the Black Canyon district, and 2 ounces of 
placer gold were recovered from a claim near Cordes. Zinc ore (42 
tons) was are from the French Lilly mine, gold ore (34 tons) 
from the Golden Turkey mine, and high-grade silver ore (7 tons) 
from the Thunderbolt mine. 

Blue Tank (Hassayampa River) District.— About 12 ounces of placer 
gold were recovered in 1946 by sluicing at claims along the Hassa- 
yampa River, 8 miles north of Wickenburg. | 

Castle Creek District.—Small lots of copper ore containing gold 
and silver were produced from two claims in the Castle Creek district 
in 1946, and 4 ounces of placer gold were recovered from the Buckhorn 
property. 

Cherry Creek District.—The output of the Cherry Creek district in 
Ce was all gold ore (17 tons) produced from the Gold Pick No. 1 

aim. 

Copper Basin District. —Fred D. Schemmer operated the Commer- 
cial mine continuously in 1946 and shipped 9,070 tons of high-silica 
copper ore to the smelter at Clarkdale. W. B. Tenney, lessee of the 
Boston-Arizona mine, hauled 1,411 tons of zinc ore to the Iron King 
flotation mill at Humboldt for treatment. 

Eureka District (Bagdad).—Mining and milling copper ore from 
the Bagdad mine of the Bagdad Copper Corp. were continuous 
throughout the year and at a greater rate than in 1945. The com- 
pany reported that 862,535 tons of ore, averaging 1.00 percent copper 
were treated in 1946 in its 3,000-ton flotation mill and that 17,095 
tons of copper concentrate were shipped to the smelter at El Paso. 
During the year the company began constructing & leach-float plant, 
and a conveyor was being erected to haul ore from the pit to the mill. 
The remainder of the district lode output was principally 667 tons of 
zinc oxide ore and 372 tons of zinc-lead sulfide ore shipped to various 
reduction works in Arizona and Utah from the Copper King mine, 
532 tons of zinc-lead ore produced from the Ethiopia mine, and 143 
tons of gold-silver ore shipped to a smelter from the Hillside mine. 
Placer gold, amounting to 7 fine ounces, was recovered from Burro 
Creek and Santa Maria River. 

Hassayampa (Groom Creek, Hassayampa River, Senator, Prescott) 
District.— More activity at both lode and placer properties in the 
Hassayampa district in 1946 resulted in a greater metal output than 
in 1945. The principal lode output was 324 tons of gold ore produced 
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from the Gold Charm mine and 244 tons of zinc-lead-gold ore from 
the Sun Dance mine. The placer output was 194 fine ounces of gold 
and 47 fine ounces of silver; nearly all of it was recovered by a 
dragline dredge at the Hobbs property on the egy hep gr River. 

Lynx Creek District.— The output of the Lynx Creek district in 
1946 was all placer gold and silver recovered by a special land washing 
plant at the Fitzmaurice property. 

Martinez (Congress) District.— The 300-ton cyanide mill at the 
Congress property, idle since May 1, 1942, on account of the war, 
was operated continuously from August 1, 1946, to the end of the 
year by the Congress Metals, Inc. Approximately 22,000 tons of 
waste dump ore and old tailings were treated, which yielded 857 
fine ounces of gold and 2,812 fine ounces of silver. The remainder 
of Bet district output was 2 tons of gold ore produced from the Gold 

ey claim. 

Pine Grove District (Crown King).—The value of the metal output 
in the Pine Grove district was much greater in 1946 than in 1945, 
owing to an increase in output of zinc-lead-gold-silver ore from the 
Gladiator-War Eagle group and to new production of zinc ore and 
gold ore from the Crown King-Wildflower group. About 6,000 tons 
of ore from the Gladiator-War Eagle group were treated by flotation 
and gravity concentration, which yielded 296 tons of lead concentrate 
containing considerable gold and 272 tons of zinc concentrate. The 
Golden Crowa Mining Co. operated the Crown King-Wildflower 
group all year; treated 2,600 tons of ore, averaging 0.03 ounce of 
gold and 2.62 ounces of silver to the ton and 0.65 percent copper and 
5.34 percent zinc, in its 75-ton flotation mill; and shipped 70 tons of 
gold ore direct to a smelter. The rest of the district output was 
mainly 148 tons of copper ore produced from the Springfield mine and 
49 tons of lead ore from the Del Pasco mine. 

Silver Mountain District.—Some low-grade gold ore (34 tons) was 
shipped in 1946 from the Fenton No. 1 claim, and small lots of lead 
ore were produced from the Colossal property. 

Squaw Peak District.—In 1946, as in 1945, all the output in the 
Squaw Peak district was copper-molybdenum ore produced from the 
Squaw Peak mine; 378 tons of ore were treated in & 25-ton flotation 
mill, which yielded 16 tons of copper concentrate and 2 tons of molyb- 
denum concentrate. 

Turkey Creek District.—Jack Shul! operated the Old Soldier mine 
in 1946, and shipped 15 tons of gold-silver-copper ore to the smelter at 
Clarkdale. 

Verde District (Jerome).—Contrary to some of the large copper 
producers in Arizona, operations at the United Verde mine in 1946, 
were not affected by & labor strike; however, the output of copper ore 
continued to decline from 377,217 tons in 1945 to 336,745 tons in 
1946. Of the ore mined in 1946, from the property by the Phelps 
Dodge Corp., 161,166 tons were siliceous-copper ore shipped to the 
corporation smelter at Clarkdale, and 175,579 tons were similar ore 
treated in the corporation's 2,100-ton concentrator. In addition, 204 
tons of copper precipitates were shipped to the smelter. 

_ According to the annual report of the corporation for 1946, progres- 
sive depletion of the remaining copper ore reserves and accompanyi 
restriction in stoping areas resulted in & further decline in the rate of 
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roduction. Present indications are that the copper-ore reserves will 

e exhausted within 2 or 3 years unless in the meantime additional 
ore should be discovered. loratory work by drifting and diamond 
drilling was continued on the lower levels contiguous to No. 8 shaft; 
however, no mineralized areas of importance were discovered. During 
the year a total of 18,323 feet of prospecting and development was 
completed, comprising 1,819 feet of drifting, 766 feet of raising, and 
15,738 feet of diamond drilling. 

The remainder of the district output was 13,720 tons of siliceous- 
copper ore shipped to the smelter at Clarkdale from the Dundee- 
Arizona, Florentia, and Verde properties. 

Walker District.— Most of the output in the Walker district in 1946, 
was gold ore (110 tons) produced from the Champion, Gold Coin, 
Oro Plata, St. Elmo, and Sheldon properties, and zinc-lead ore (49 
tons) from the Lost Wonder and New Strike mines. 

Walnut Grove (Hassayampa River) District.—About 7 ounces of 
placer gold were recovered in 1946, by sluicing gravel along the Hassa- 
yampa River near Walnut Grove. 

Weaver District (Octave).—The output of the Weaver district in 
1946 was 448 tons of gold ore shipped to smelters from the Gold Bug, 
Lost Dutchman, Helen Morris, Octave, Rincon, and Surprise mopa 
ties and 6 ounces of placer gold recovered froin gravel at Rich Hi 
and from Antelope Creek. Nearly 79 percent of the gold ore was 
produced by lessees operating the Octave mine. 

White Picacho District.—Gold ore (32 tons) was sapped in 1946 
from the Bullfrog mine, and small lots of silver ore, silver-lead ore, 
and copper ore were produced from various claims and sold to the 
Wickenburg ore market. 


YUMA COUNTY 


Castle Dome District.—The Joplin Lead Co. took over the De Luce 
and Rialto groups in 1946, rehabilitated the 300-ton gravity concen- 
tration mill at McPhaul bridge on the Gila river, treated about 2,000 
tons of oxide lead ore in the mill, and shipped 19 tons of crude lead 
ore to the smelter at El Paso. The lead concentrate (148 tons) 
contained 2,794 ounces of silver, 151,545 pounds of lead, and a little 


zinc. 

Ellsworth (Harqua Hala) District.—The Yuma Copper mine near 
Vicksburg was operated a few months in 1946 by the Liberator Mines 
Co.; 1,131 tons of ore, containing 55 ounces of gold, 309 ounces of 
silver, and 62,338 pounds of SE were shipped to the Magma smelt- 
er at Superior. The rest of the district output was nearly all gold- 
copper ore (190 tons) proaire from the Quail Nest mine near Aguila. 

Plomosa District—Both lode and placer properties were operated 
in 1946 in the Plomosa district. The lode output comprised 1,014 
tons of silver ore shipped to a smelter by lessees working the R. & A. 
mine; 66 tons of gold ore shipped from the Little Butte mine; and 1 
ton of ore amalgamated by the Mohave Mining Co., which yielded 
173 fine ounces of gold and 23 fine ounces of silver. 'The placer output 
(17 fine ounces of gold) was recovered principally by drift mining at 
the Big Wash Basin and Mackey properties. 
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GENERAL SUMMARY 


ALIFORNIA lead production in 1946 was one-third greater than 

in 1945—only 9 percent below the record output of 1917—and 

the value was the largest in the history of mining in the State. 
Gold production was nearly two and one-half times that for 1945, but 
far below the prewar level (1,408,793 fine ounces in 1941). Silver 
production was 36 percent higher than in 1945, making 1946 the 
third successive year of increase, whereas copper and zinc production 
dropped about one-third below the 1945 output. The total value 
of the five metals was $18,788,664, an increase of 68 percent above 
1945. The upward trend in gold output was largely the result of 
increased placer-mining activity. The increased prices of silver, 
copper, lead and zinc might have been expected to result in a greater 
output of these metals. Although this was apparently true for silver 
and lead, the rise in production of silver and lead and the lower output 
of copper and zinc largely resulted from the activity of a few mines 
and did not reflect the general upswing in the industry evidenced by 
the increase in the number of mines in operation. In 1946, 150 lode 
mines and 172 placer mines were active compared with 87 and 99, 
respectively, in 1945. 

Com aring 1946 with 1945, gold increased 141 percent in quantity 
and value; silver advanced 36 percent in quantity and 55 percent in 
value; copper decreased 34 percent in quantity and 21 percent 
in value; lead increased 37 percent in quantity and 74 percent in 
value; and zinc was 31 percent lower in quantity and 26 percent in 
value. Of the total value of the five metals in 1946, gold represented 
66, lead 12, zinc 9, copper 7, and silver 6 percent. 

As the result of large-scale gold dredging in 1946, Sacramento 
County was the largest contributor to metal-mining output in Cali- 
fornia, an advance from fourth place in 1945; it supplied 19 percent 
of the State total value of the five metals. Inyo County yielded 
the first place which it held in 1945 but ranked second by a close 
margin, owing to lead production, which represented nearly two- 
thirds of the total value of its metal output; the greater portion of 
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lead, as ME. as substantial 5 of silver, copper, and zinc, came 
from the Darwin group of mines, Coso district. Inyo County con- 
tributed 17 percent of the total value of the five metals. Yuba 
County (almost entirely from gold dredging) supplied 11 percent of 
the total value of the five metals; Nevada County (largely from gold 
ore), 10 percent; Shasta County (largely from zinc-copper ore), 9 
percent; alaveras County (from zinc and copper ores and old tail- 
ings old ore, and gravels), 8 percent; Stanislaus and Butte Coun- 
SECH from go old dredging), 5 and 4 percent, respectively; and 
San Bernardino (from zinc, lead, and gold ores, and gravels) and 
Trinity (largely from placer gravels), 3 percent each. Of the 32 
counties producing the 5 metals in California in 1946, the first 6 of 
the foregoing 10 counties each contributed over 1 million dollars 
worth; together the 10 counties supplied 88 percent of the total value 
of these metals. 
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FIGURE 1 Cen of mine de EE E old, silver, and copper and total value of gold, silver, copper, 
sal and zinc in Califo The "value of lead and zinc has exceeded $1,000,000 in only 8 few 


All tonnage figures are short tons and “dry weight”; that is, they 
do not contain moisture. 

Yardage figures used in measuring material treated in placer oper- 
ations are “bank measure"; that is, the material is measured in the 
ground before treatment. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1949-46 


Year Gold ! Silver ? Copper ? Lead? | Zinc? 
ge Da P d|P d| P d 

ne er poun er poun er poun 

$0. 711+ $0. 121 85.067 $0. 003 
OK 130 . 075 . 108 
.7114- . 135 . 080 .114 
. 1114 . 135 . 086 . 115 
. 808 .162 . 109 .122 


1 Price under authority of Gold Reiro Ator 538) po 31, Ie. EE legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was 7 e ounce 
s buying price for newly mined silver. 942 to June 30, 1946: $0.71111111; July 1, to Dec. 31, 


8 Yearly av ce price of all grades of pri a sold by producers; price includes bonus 
pame by O Office c of Metals Reserve for overquota producti 
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Mine production of gold, silver, copper, lead, and zinc in California, 1942-46, 
and total, 1848-1946, in terms of recovered metals 


2, 503, 198 
739, 956 
925, 953 
717, 969 
627, 767 


(?) 


1, 242, 528 
19, 846,000 | 2, 163, 214 


3 159, 652 | 20, 643, 017 3 80, 207 | 15, 858, 396 | 2, 502, 882, 536 


t Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

3 Figure not available. 

3 Short tons. 


Gold production at placer mines in California, by classes of mines and methods 
of recovery, 1942-46, and total, 1848-1946 ! 


Class and method 


2 (dred es) value 
ing g Fine ounces Value per cubic 
yard 
Surface placers: 
Gravel mechanically handled: 
Connected-bucket dredges: 
E 30 44 |106, 543, 000 $10, 882, 795 $0. 102 
194] nero i eov ees 8 10 | 17,880, 000 2, 344, 965 . 131 
1046 AAA 5 7 | 21, 524, 000 2, 272, 375 . 106 
IT EE 16 26 | 30, 738, 000 3, 091, 130 WO 
TO srl ee 22 32 | 78, 175, 000 8, 563, 765 . 11⁰ 
Dragline dredges: 
1 eS 122 79 | 24, 526, 000 4, 126, 710 . 168 
1111 3 3| 3, 180, 000 496, 860 . 156 
194 tee 2 2| 1,213,000 218, 435 . 180 
ER 6 6 414, 400 43, 470 . 105 
. 39 38 | 4,309,000 592, 620 .138 
Becker-Hopkins dredges: 
TERA 113 5, 000 805 161 
6 ǽ—⁊—üä́́jͤ mmm p. . ⅛ͤ ⁰ =᷑m — 
zuen dredges: $ Ve teh 79 
J 18 15 49, 665 17 
1§«%s³O ˙ ů ůoͤͥ oT 88 
o ce rere 1 1 3, 920 171 


rrr — | ere 


See footnotes at end of table. 
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Gold production at placer mines in California, by classes of mines and methods 
of recovery, 1942-48, and total, 1848-1946 '— Continued 


Gold recovered 
Material 
Mines | Washing 
Class and method produc- | plants Kë 0 Average 
ing? | (dredges) wards) Fine ounces Value value 
per cubic 
yard 
Surface placers—Continued 
Gravel mechanically han- 
dled— Continued 
Nonfloating washing 
plants: 4 
A 8 46 40 | 1,637,000 $351, 540 $0. 215 
CTC 16 15 547, 000 104, 895 „192 
194. 14 14 223, 000 42, 350 . 190 
1945... onu ro mes 8 8 519, 300 34, 090 , 066 
19 ;öÜ 8 13 13 771, 000 90, 160 . 117 
Gravel hydraulically handled 
Hydraulic: 
// ⁵⁵— 8 45 Lour 1, 980, 000 213, 710 . 108 
AA A A A AO 366, 000 60, 305 . 165 
1944. ye A 212, 000 29, 330 '. 138 
I Reine bai EE 282, 300 32, 270 . 114 
I.. / ok F 443, 300 40, 145 . 091 
O hand methods: § 
et: 
A 119 |.......... 1, 152, 900 562, 765 . 488 
Ur WER EE 118, 460 88, 760 . 749 
WEE VEER 96, 000 49, 280 . 513 
le E 1 88, 300 53, 410 605 
1946. o eso cote ee C 624, 000 145, 775 . 234 
SSS. faaee] faee n Le, — —— 
Dry: 
142 A ausei Y AAA 1,100 2, 555 2. 323 
Ur NEE FE 140 3. 500 
C ²·-aAAA MOS „ 200 105 . 625 
Jö E A WEE A WEE 
19409. Y EEEE 100 105 1. 050 
Underground placers: 
t: 
1942: ouo exc idu aud tees 45 |... 22, 000 2, 339 81, 865 3. 721 
// nuQ 8 Id ito. 4. 500 970 33, 950 7. 544 
1J1Ü;— 8 ram SE 3, 800 424 14, 840 3. 905 
F y AA O ATE E 2, 700 498 17, 430 6. 456 
NEE UBER iG, EEEE wed 5,7 158 5, 530 970 
Grand total placers: 
A 8 1428 |.........- 136, 145, 000 464, 926 16, 272, 410 . 120 
IMS EE 82222 22. 096, 000 89, 425 3, 129, 875 . 142 
1 8 60 Leier 23, 272, 000 75, 049 2, 626, 715 . 113 
/ RE Re e see 99 |.......... 32, 045, 000 93, 480 3, 271, 800 102 
119... „ . 84. 351, 000 269. 772 9, 442, 020 112 
fr,. · E (8) 65, 532, 794 |1, 429, 385, 436 (Q) 


1 For historic data by years see Minerals Yearbook, Review of 1940, p. 219. 
? Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


roperty. 
" 3 Includes all placer operations using suction pump for delivering gravel to floating washing plant except 
those producing less than 100 ounces of gold which are included under “Small-scale hand methods.“ 
Includes all placer operations using power excavator and washing plant, both on dry land; when wash- 
lant is movable, outfit is termed ‘‘dry-land dredge.” 
b Includes all operations in which band labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, rockers, dry washers, etc. 
From property not classed as a mine.“ 
' A mine using more than 1 method of recovery is counted but once in arriving at total for all methods. 
* Complete data not available. 
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Gold.—Production of 356,824 ounces of gold in California in 1946 
was nearly 2% times the output in 1945. though 1946 was the sec- 
. ond year of increase from the low point of 117,373 ounces in 1944 
under War Production Board Limitation Order L-208, the value of 
the output ($12,488,840) was only 25 percent of the $50,948,485 in 
gold produced in 1940, the largest value since 1856. The marked 
increase in the production of gold since the rescinding of Order L208, 
effective July 1, 1945, was due largely to the rapid acceleration in 
placer mining, principally by connected-bucket dredging. "The rate 
of increase in production would have been even greater had lode gold 
mining been reestablished with equal rapidity. "With the exception of 
& few properties, many of the lode mines that were large producers 
before the war had not reopened, and one famous producer—the 
Empire Star Mines Co., Ltd., in the Grass Valley district, Nevada 
County—suspended operation of its Empire Star group of mines 
July 1, 1946. "The principal reasons for this shut-down, as well as 
the failure of so many other properties to reopen at all, were the fixed 
price for gold and the over-all inflationary trend that affected costs 
of labor, supplies, and equipment. 

Monthly production of gold in 1946 gained rapidly during the first 
3 months to continue the upward swing that began in September 1945. 
From March through July the monthly output remained relativelv 
unchanged at about 29,700 ounces. Following a rise to 34,340 
ounces in August, the monthly rate of production again leveled for 
the balance of the year. The monthly average for the year was 
29,735 ounces compared with 12,328 ounces for 1945 and 9,781 ounces 
for 1944. Monthly production figures since Janu 1937 through 
war years have been discussed in detail in this chapter for 1944 
and 1945. 

The 25 leading gold-producing mines in California in 1940, listed 
in the accompanying table, yielded 88 percent of the total gold output 
of the State; the leading 5 mines produced 56 percent and the leading 
10 mines, 70 percent. 
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THOUSANDS OF FINE OUNCES 
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FIGURE 3.—Percentage of total California gold produced at lode and placer mines and by various methods of 
placer mining, 1850-1946. 

Silver.—The 10 leading silver-producing mines listed in the ac- 
companying table yielded 95 percent of the State total recoverable 
silver in 1946; the 3 leading mines yielded 80 percent. Of the 10 
leading silver-producing mines, 8 derived their silver from argentif- 
ts, Dade-micte] ores, 1 from gold-silver ore, and 1 from tungsten 
ore. 

Silver production by months in 1946, as presented in the accom- 
panying table, shows a sharp drop in February, followed by a period 
of moderate fluctuation through August at an average level of 83,300 
ounces. Output in September increased markedly to 132,450 
ounces, followed by a continuing advance during the last quarter 
that showed indications of leveling by the end of the year. The 
entire hier See: for the trend in production is closely allied to the 
operation of the Darwin group of mines, Coso district, Inyo County, 
operated by the Anaconda Copper Mining Co. 
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Mine production of gold, silver, copper, lead, and zinc by months in 1946, in 
terms of recovered metals 


Co 5 production in California in 1946 DES 34 per- 
cent below that for 1945, owing largely to the inactivity of two mines 
that had been large wartime producers and had produced during the 
first half of 1945 (Dakin or Gray Eagle mine, Klamath River district, 
Siskiyou County, and the Keystone mine, Copperopolis district, 
Calaveras County). The monthly copper-production figures given 
in the accompanying table show only the approximate trend in pro- 
duction during 1946. Because of the strike at copper smelters during 
the first half of 1946 much of the copper ore and copper concentrate 
was stock-piled at mines, and some properties were forced to curtail 
production or close. In general, production was erratic, but the 
over-all trend was downward throughout the year. The following 
six properties (operators in parentheses), listed in order of output and 
each producing over 100,000 pounds, supplied 98 percent of the State 
total, and the first three 91 percent: Hornet mine, Flat Creek district, 
Shasta County (The Mountain Copper Co., Ltd.); Newton mine, 
Tone district, Amador County (Pacific Mining Co.); Penn mine, 
Campo Seco district, Calaveras County (Shawmut Copper Mine Co.); 
Pine Creek Tungsten mine, Bishop Creek district, Inyo County 
(U. S. Vanadium Corp.); Union mine (old tailings), Copperopolis 
district, Calaveras County (Pacific Mining Co.); and the Darwin 
group, Coso district, Inyo County (Anaconda Copper Mining Co.). 
Lead.—The expansion of lead production from 990,000 pounds in 
1938 to 19,846,000 pounds in 1946 (within 9 percent of the all-time 
record of 21,868,628 pounds in 1917) resulted in lead displacing copper 
as the second most valuable of the five metals produced in the State 
(in 1942 lead displaced copper as the third most valuable metal); 
output of lead was 37 percent above 1945. 'The monthly lead- 
production figures given in the accompanying table follow a trend 
which closely parallels that for silver and is allied to operation of the 
Darwin group of mines, Coso district, Inyo County. The three 
leading producers of lead accounted for 93 percent of the State total 
in 1946. The following six properties (operators in parentheses), 
listed in order of lead output and each producing over 100,000 pounds, 
furnished 98 percent of the State total: The Darwin group, Coso 
district, Inyo County (Anaconda Copper Mining Co.); Columbia 
No. 2 mine, Resting Springs district, Inyo County (Finley Co.); 
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Mohawk mine, Clark Mountain district, San Bernardino County 
(Emerson A. Ray et al.); Modoc mine, Modoc district, Inyo County 
(L. D. Foreman & Co.); Penn mine, Campo Seco district, Calaveras 
County (Shawmut Copper Mine Co.); and Gold Bottom & Ophir 
mines, Slate Range district, Inyo County (Damon & Damon). 
Zinc.—Zinc production in California in 1946 showed a marked 
drop of 31 percent from 1945, owing largely to the shut-down of the 
Blue Moon mine, Hunter Valley district, Mariposa County, November 
15, 1945, and inactivity at the Big Bend mine, Yankee Hill district, 
Butte County, during 1946. The following five properties (operators 
in parentheses), listed in order of zinc output and each producing over 
300,000 pounds in 1946, furnished 99 percent of the State total: Penn 
mine, Campo Seco district, Calaveras County (Shawmut Copper Mine 
Co.); Hornet mine, Flat Creek district, Shasta County (The Mountain 
Copper Co., Ltd.); Darwin group, Coso district, Inyo County (Ana- 
conda Copper Mining Co.); and the Carbonate King mine (J. Q. Little 
under contract from Crystal Cave Mining Co.) and Mohawk mine 
(Emerson A. Ray et al.), both in the Clark Mountain district, San 
Bernardino County. Monthly production of zinc in 1946 was uneven, 
but a downward trend was evident during the latter half of the year. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in California in 1946, by 
counties, in terms of recovered metals 


Gold 
Mines pro- 
ducing ! 
Lode | Placer nines | value | Lime | value 
Amador 10 9 2,020 | $70, 700 2 638 | $92,330 
Dp | €—€ 4 12 21,886 | 766,010 | 21,953 | 768,355 
Calaveras 9 10 2,280 | 80,010 6,602 | 231,070 
Del Norte. .............. . er 24 40 
| Dorado............... 4 9 2, 275 79, 625 2, 723 95. 303 
reo 1 4 254 8, 890 272 9, 520 
Humboldt: 1 6⁴ 2, 240 64 2, 240 
Imperial................. > AN 203] 7,105 RA. E 203 7. 105 
C7 ͤ A000 16 b 3.096 108. 36000 3%%%. 3, 096 108, 360 
¿e EE 17 3 33 1, 155 2, 706 94, 710 
Los Angeles 1 36 1, 260 36 1, 260 
Madera 3 55 1, 025 55 1, 925 
Mariposa. 9 3 11 3, 920 3, 490 122, 150 
qe DEER EEN 3 3,732 | 130, 620 3, 732 130, 620 
Mono...............-.-. 3 1 771 26, 985 926 32. 410 
Nevada 6 4 926 32, 410 55, 168 | 1, 930, 880 
Orange 1 E : 3 14 490 
Pl acer 3 14 3,077 | 107,695 3, 116 109, 060 
Plumas.................- 4 4 150 5, 250 351 12, 285 
Riverside................ A -tIsda. B ,, scs eee 3 105 
ento..............]--.--.- 10 100, 275 |3, 509,625 | 100,275 | 3, 509,625 
San Bernardino 17 1 1, 591 ; 4, ud 171, 535 
Ban Diego o Wee et / ĩ˙ ͤ— A 

San Francisco (3) ?8 980 28 
San Joaquin aoe te: 3 13,715 | 480,025 13. 715 480, 025 
Shasta 6 10 11,605 | 406. 175 12, 825 448. 875 
Sae. 11 8 179 6, 265 11, 427 399, 045 
8iskiyou................- 8 22 8,628 | 301, 980 8, 706 304, 710 
Stanislaus 2 24,158 | 845, 530 24, 158 845, 530 
Trinity eege eege 2 23 13, 938 | 487,830 13, 962 428, 070 
Tuolumne............... 12 2 4 1. 434 1, 662 58, 170 
o duvs 1 10 57,937 |2, 027, 795 57,991 | 2,029, 685 
: 269, 772 9. 442,020 | 356,824 |12, 488, 840 
N 8 187 199 93, 480 3, 271,800 | 147, 938 | 5, 177, 830 


See footnotes at end of table. 
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Mine production of gold, silver, copper, lead, and zinc in California in 1946, by 
counties, in terms of recovered metals—Continued 


Silver 
County Lode Placer i Total 
Fine ounces| Value Fine ounces} Value Fine ounces Value 
IC 15, 360 $12, 416 260 $210 15, 626 $12, 626 
Butts 11 9 1, 612 1. 302 1. 623 1. 311 
Caleverag. -0-2-00 111, 094 89, 764 276 223 111, 370 89, 987 
Del Norte Isaacus Aedes. 17 
El Dorado...................- 1, 024 827 294 238 1, 318 1, 065 
A ß ocu 42 34 42 Li 
a A cece oe A 8 6 8 6 
mperíal...................... 62 A 86 62 50 
VV Oc RUD MP Sue 970, 167 pss E A E 970, 167 783, 895 
e BEE 8, 619 8, 964 10 8 6, 972 
Los ne cae ate E 4 4 
¡EN AAA DE 8 19 15 19 15 
Mariposa 1, 080 873 31 25 1,111 898 
Merced ee sae Cl eee se + A 341 276 276 
e 863 121 795 
Nevada. 12. 596 10, 178 102 82 12, 698 10, 260 
O ` EE 2, 785 17 evoke st SE 2, 2, 250 
ICC ²˙¹—A das 7 6 334 270 341 276 
Plumas....................... 55 44 16 13 71 57 
Riverside 92 7 E 92 74 
Sacrament e EE 5, 354 4. 326 5, 354 4. 328 
San Bernardino 7. 107 78, 462 304 246 97,411 78, 708 
San Diego ˙ . ³oÜ . omſer ⁊ð g mm Sate Eas eiue Us 
Ban Francisco 3 2 3 2 
Ban gf”... 8 1, 361 1. 100 1. 381 1. 100 
Bhasata ......... ..- ls. ll... 98, 636 79, 698 1, 507 1, 218 100, 143 80, 916 
len sete: 2, 110 1, 705 24 2, 140 1,729 
8Sisklyou...................... 17 14 1, 191 962 1, 208 976 
t . ⁵ĩðͤ dd ĩðVàZ e an m FE 1, 824 1, 474 1, 824 1, 474 
r -MMO 21 17 1, 407 1, 137 1, 428 1, 154 
Tuolumne.................... 1, 090 881 $ 1,095 885 
pic D 7 6 3, 364 2, 718 3, 371 2, 724 
Total: 1946. ........... .| 1,322,830 | 1,068, 847 19, 821 16,015 | 1,342,651 1, 084, 862 
DR Sees , 748 697, 421 0 A 986, 798 701, 723 
Copper . Lead Zino 
County — —— 4 ͤ — I—Ó————————— Value 
Pounds Value Pounds Value Pounds Value 
Amador 2,008, 000 | $325, 296 ͥũů ꝙ% . E la $430, 252 
Fl! AA a es WEE RA ⁰ x seo weeks 769, 666 
3 FFF 1,834, 000 | 297,108 320, 000 | $34,880 | 6, 602, 000 | $805, 444 | 1, 458, 
BIN oir ER oe eit ] ̃ ũẽ· ⁰. A eee Be eee 8 
El Dorado.................. 70, 000 / a AA 107, 710 
; GE, EE ee ee ⅛ ð ð ⁵m-m NEEN 9, 
Hun“... E [eno e ete [Strasse cos ero ce sae od 2, 246 
Delo o ov slm AA A AAA T8 7,155 
PNY A aed 446, 000 72, 252 |18, 620, 000 |2, 029, 580 | 1, 786, 000 217, 892 | 3, 211, 979 
BEE, ⁵ sp AS oe ke eee 101, 
Los Angeles... %⁰- . Ay APA A AI 8 1, 264 
Na ONCE OPI eR, ⁵ ⁵ dd ENEE CN 1, 940 
ohhh... d EE EES 123, 048 
a EE EE oe yd (m yd yy 130, 896 
MONO EE 2, 000 324 4, 000 436 NAMENS NEN 33, 965 
a RRA, AA O We PA PA VE EE 1, 941, 140 
AE m Ce 6, 000 654 34, 000 4, 148 7,512 
1!!! ĩVbũſd / lt hae ane ue ę„mSDmꝓęꝓꝶ ¾ꝶ ꝶęqpq fk 8 109, 336 
FFI ect AA A A EE 8 12, 342 
RIversid$ ou o AAA AS d y AA A 179 
Sh, AA WE, EE EEN 3, 513, 951 
San Bernardino Dé 84, 000 13, 608 862, 000 93, 958 | 1,480, 000 | 180, 560 
A IA A case ecc PA D A sede 70 
Ban Franelsco..... Las AA |a liusll. "s ehe OMS ECRIRE AS 
Bán wach, eR zen depo NOUS ( GE 481, 125 
Shasta. 4, O6, 000 | 653, 832 34, 000 3, 706 | 3,852,000 | 469, 944 | 1, 657, 273 
E so. 22 chen ns D OS ae ee HE CSDL UNE 88 EEN 401, 674 
f ñ ²¾˙?;¹ ²]˙“e AAA AA — JJ. 8 305, 686 
— SÉ, k = je wee e ep ep e ep zm Jas e sen e e e ep zm e le e e e ee „„% „(4c e e se e e e e le ww e we we „„„„%0 7, 004 
ME AAA IATA , Sete A 400 
uolu naaa «444% . / EE ae. cece 59, 
öö§é5˙5tðĩb:! — ꝛↄñ A Moa VE, GE, DEE ESA 2, 032, 409 
Total: 1946............ 8, 480, 000 |1, 373, 760 |19, 846, 000 |2, 163, 214 |13, 754, 000 |1, 677, 988 |18, 788, 661 
1945............ 12, 946, 000 |1, 747, 710 |14, 448, 000 |1, 242, 528 |19, 846, 000 |2, 282, 290 |11, 152, 081 


: M itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
3 Output from property not classed ds a “mine,” 
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MINING INDUSTRY 


The tonnage of material from lode mines in California treated in 
1946 decreased 13 percent compared with 1945, but the yardage at 
placer mines increased 163 percent. The output of lode gold increased 
60 percent, but the gold from this source accounted for only 24 percent 
of the State total, whereas production from placer mines advanced 
189 percent and accounted for 76 percent of the total. The decrease 
in base-metal ore production was less than the increase in gold-ore 
output. The average recoverable gold content of gravels increased 
10 percent. ' 

Dredges of the connected-bucket type washed 93 percent of the total 
gravel mined in the State in 1946 and recovered 91 percent of the 
total placer gold. Dragline dredging increased markedly ; equipment of 
this type washed 5 percent of the total gravel mined and recovered 
6 percent of the placer gold, the highest point reached by dragline 
dredging in yardage washed or gold recovered since 1942. 

ll other placer-mining methods showed increases in gravel washed 
and gold recovered except drift mining, which recovered less gold in 
1946 from a larger quantity of material handled. No Becker-Hopkins 
dredges have been reported in production since 1942, but suction dredg- 
ing made its appearance in 1946 for the first time since that year. 
The prospect of an increase in the suction-dredge type of operation 
seems favorable. 

Although the number of hydraulic mines in operation in 1946 was 
the same as in 1945, the quantity of gold recovered and gravel handled 
increased 24 and 57 percent, respectively. The number of drift 
mines operating in 1946 was the same as in 1945, but the quantity of 
gold recovered was less from a greater yardage of gravel handled; 
once very productive in California, this type of mining has shown no 
signs of recovering from the war-time decline. 


ORE CLASSIFICATION 


Of the 627,767 tons of ore (including 73,203 tons of old tailings) 
sold or treated in 1946, 53 percent was gold ore, 16 percent zinc-copper, 
14 percent copper, 9 percent lead, 7 percent zinc, and 1 percent zinc- 
lead and gold-silver. Silver ore sold or treated was negligible in 
quantity. Details of ore classification are given in the Gold and 
Silver chapter of this volume. 


1348 | MINERALS YEARBOOK, 1946 


Ore and old tailings sold or treated in California in 1946, with content in terms 
of recovered metals 


Material sold 
or treated 


(Gas 
Source ne 
dines ounces) 
ei (short 
tons) 
Dry and siliceous gold ore....... 1327, 991 3, 780 279,776 2 273, 500 
Dry and siliceous gold-silver ore. 3, 199 1, 713 2. 300 
Dry and siliceous silver ore 53 634 3, 600 
1 331, 243 4,414| 381,496 , 400 
Copper ore. 21, 739| 64, 558 3 348 300 
Lead OO: sees VE 53, 099 4,231 1,275 700 
Zinc ore 45, 043 : , 900. 
Zinc-copper ore.................. 99, 1766 800 
Zinc-lead ore.................... 4, 264. 53 , 500 
Total lode mines.......... 1 554, 564] 73, 203 5 118, 000 
Total: 1946666. 1 554, 564] 73, 203] 2 3 356, 824/23 1, 342, 651 |23 8, 480, 000 
1045. ccce 8 497, 666| 220, 303 147, 938 986, 798/4 12,946, 000 


! Excludes tungsten ore. 

? Includes metal recovered from tungsten ore. 

? Includes metal recovered from pyritic ore (residue). 
4 Includes 61,100 pounds from precipitates. 


METALLURGIC INDUSTRY 


During 1946, 59 percent of the total ore and old tailings handled 
was treated &t amalgamation and cyanidation mills, 30 percent was 
treated at concentrating mills, and 11 percent was shipped for direct 
smelting. Smelters also received 38,166 tons of flotation concen- 
trates and 15 tons of gravity concentrates from California mine 
operators. Comparing 1946 with 1945, material treated at cyani- 
dation mills was slightly lower, whereas the quantity of material 
amalgamated increased 120 percent. The tonnage of crude ore and 
old tailings smelted remained virtually unchanged, and the quantity 
of ore and old tailings concentrated decreased 61 percent. 

Companies producing most of California’s lode gold in 1946 owned 
and operated their own metallurgical plants. Included with the 
few mills that did receive custom gold ore were Burton Bros., Inc., 
Rosamond (treatment by cyanidation), and Butte Lode Mining Co., 
Randsburg (amalgamation), both in Kern County. The Empire 
Star Mines Co., Ltd., Grass Valley, Nevada County, cyanided some 
lots of concentrates. The Selby lead plant of the American Smelting 
& Refining Co. at Selby, Contra Costa County—the State's only 
smelter— was closed from February 25 to June 17 as a result of the 


widespread strike that similarly affected many of the smelters in the 
Western States. 


1 


— — 
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Mine production of metals in California in 1946, by methods of recovery, in terms 
of recovered metals 


"rested [Gold (fine| Silver | o Lead Z 
reste 0 0 opper ine 
Method of recovery (Short ounces) 4 (pounds) | (pounds) | (pounds) 


— — do 


Ore and old tailings amalgamated...| 365, 190 45, 838 8, 355 
Ore, old tailings, and concentrates 


—— — ——1— e ez e 2 42 —A2 — 2 


cyanid eq 2⁴, 939 27, 372 I/ A pP 
Concentrates smelted: 
Flotation......................- 38, 166 8,840 | 331,932 | 6,027.300 | 3,520,800 | 10,871, 500 
COPPA VI AAN 8 15 56 22) el ðx-v ĩ ͤ E ATA 
Ore and old tailings smelted........ 70, 640 4,946 | 966,114 | 2,452,700 | 16, 325, 200 2, 882, 500 
Total lode mines 87,052 ¡1,322,830 | 8, 480,000 | 19,846,000 | 13,754, 000 
e ee ct A rer OTIO UNS 209, 772 NO BOP dosi s etes 
Total: 194. 356, 824 |1, 342, 651 8, 480, 000 | 19, 846, 000 13, 754, 000 
JJ//· EE 147,938 | 986,798 | 12,946, 000 | 14, 448, 000 | 19, 846, 000 


Mine production of metal from amalgamation and cyanidation mills (with or 
without concentration equipment) in California in 1946, by types of mills and: 
by counties, in terms of recovered metals. 


AMALGAMATION MILLS — 
eo Hed in Concentrates smelted and recovered metal 
Con- 
County Old cen- 


Ghee tail- ane e Gei trates yo yd Copper | Lead 
| (short | ings ne ne pro- (fino ne 1 
tons) | (short | ounces), ounces)| duced | ounces) ounces) (Pounds) (pounds (pounds) 
tons) (short 
tons) 


— — —— — — — ——— 


Amador........... 784 70 430 ß!!! A qoare opc n pU 
Butte 788 56 Tios SEN 
Calaveras 102. 1288. 657 2888 9,973 3,644 “110, 2321, 655,000 320, 00016, 602, 000 
El Dorado ....... 1;:915|.25 102 19 239| 132) 100 
„ 56l... / PVPwPww ̃ AR A O AC 
Imperial 460 3,182 203 ß. sata Sues VE E sito 
e llc sa uu EA 5-2. J!! y 8 
Kern 2. 317 258 598 )J PES AA A EE 
Mariposa „ 3889 2, 300 698 101 1, 078 EE AA EE 
Mono 1, 6655. 152 Ne ede kee TCR 8 
Nevada........... 220,375|....... fr ES A EE 
Placer............. 37 I ͥ¶⁰õy d ĩ Lo cates 
Plum ass 3, 1155. 104 26 21 82 94| oro ele erbe 
San Bernardino... 170]....... 22 )) 8 
San Diego. 33 / EE eet, EE, A E 
Tt 1. 116 278 296 IN A - 
Sierra. 8, 832 270} 11,215 2, 103 6 4 Doser cle !A 8 
Biskiyou..........] 320 /r oro AA 
Trinity. ..-------- 6|.....- 3 JJ, ARA ⁵w 8 
'Tuolumne........ 18, 5800 489 79 487 1, 132 II! oe nae 
Yuba. cee. 100 54 bé WEG, AAA EEN ES A ER 
Total: 1946 ...| 361,410| 3,780 45, 838 8,355| 10, 684 6, 465| 111. 852 1, 655, 100) 320, 000 6, 602, 000 
1945....| 163, 987 16| 27,671) 4,875) 2, 102] 5. 918 3, 086 18, 000 400] Senec 


OD 


CYANIDATION MILLS 


Inyo. ............. 1500 22222222 ]ð]iÜꝙ ⅛ Uü d ð d y idee tc cs 
Kérh. ð 8 4, 430 JJ Vf. 8 
Nevada 19, 455. E⁵%yyykkn! 8 
Total: 1946... . 24, 930 37 / ²⁰ꝙð·m ee eet es 
1945....] 27, 212 368 d BE A AA A EEN —— — — 

Grand total: i NU 
146... ous 386, 349| 3,780| 73,210| 24,762| 10,684 6, 465| 111, 852 1, 655, 100 320, 000 6, 602, 000 
1945 191, 199 563 11,462) 2,102 5, 918 3, 086 18,000 400 — — 


3 Figures under “Ore” include both raw ore and concentrates amalgamated or cyanided, but not raw ore 
concentrated before amalgamation or cyandiation of concentrates. 
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Mine production of metals from concentrating mills in California in 1946, by 
counties, in terms of recovered metals 


Material treated Concentrates smelted and recovered metal 
County ; Ore, 1995 tra Silver Gans 
0 e 
tons) Seal (short | ounces)| ounces) | (Pounds) (pounds) (pounds 
tons) 

Calaveras 64, 558 1,115 10 559 

E] Dorado................. 3, 230 |... 214 107 873 

|o EE 19, 335 |........ 4, 922 1, 691 121, 651 

Orange 1 33 2, 785 6, 000 CH 

Shasta. 99, 176 |........ 21, 213 609 94, 234 | 3, 889, 800 28, 900 | 3,852, 000 
Total: 1946. 121, 893 | 64, 558 | 1 27, 497 | 1 2, 431 | ! 220, 102 |! 4, 372, 200 |3, 200, 800 | 4, 269, 500 
1945. 272, 348 207, 000 53, 750 5, 558 304, 992 |10, 932, 700 |1, 054, 100 |18, 160, 900 


1 Includes concentrates and metals from tungsten ore not included in material treated. 


Gross metal content of concentrates produced from ores mined in California in 
1946, by classes of concentrates 


Gross metal content 


concen: 
rates 
Class of concentrates (short Gold Silver Co Lead Zine 
tons) (fine (fine pper ds 
ounces) | ounces) (pounds) | (pounds) | (pounds) 
Dry gold. i.i c ue ius 863 3, 404 2, 079 7,079 158911111 
So dbb en ah ee 22, 117 4, 939 171, 787 5, 830, 044 434, 221 19, 420 
ö;¹on Rt 4, 416 91 105, 808 3, 226, 552 534, 502 
AA AN NON 10, 785 462 52, 280 378, 146 112 119 10, 696, 131 
Total: 194606... 38, 181 8, 896 331, 954 6, 215, 959 3, 774, 783 11, 250, 053 
j| ³o 55, 852 11, 476 308, 078 | 11,355, 211 1, 212, 745 20, 900, 483 


Mine production of metal from California concentrates shipped to smelters in 
1946, in terms of recovered metals 


BY COUNTIES 


Concen- x 
trates (oe pras Copper Lead Zinc 


ot ounces) | ounces) | (Pounds) | (pounds) | (pounds) 

Calaveras 11, 088 3,644 | 110,791 | 1,834,000 320, 000 6, 602, 000 
El Dorado 252 346 1, 005 r css 
ho EE ee 4, 922 1, 691 121, 651 233, 500 3, 165, 900 383, 500 
Mariposa 101 1,078 e A E 
JC 33 14 | 2178]: 6, 000 34, 000 
IT EES 21 82 Md c ee WEE EE 
(( eraai an ee a 21, 271 905 94,304 | 3,889,800 28, 900 3, 852, 000 
/ ³ĩÄw-w-w----. 6 4 I ² ᷣͤ» J - 
Tuolumne. e 487 1. 132 ll; toe ĩͤ GE 
Total: 19466 38, 181 8, 896 331, 954 6, 027, 300 3, 520, 800 10, 871, 500 

rT 55,852 | 11,476 | 308,078 | 10,950,700 | 1,054,500 | 18, 160, 900 

— . DK CE NM NN 


Pry AA E E A 863 3, 404 2,079 e 
Qu PRENNENT 22,117 4,939 | 171,787 | 5,664, 200 246, 000 |............ 
i 4, 416 91 | 105, 808 1 3, 171, 700 387, 500 
%%%... 8 10, 785 462 | 52, 280 859, 200 103, 100 | 10,484,000 
Total 1946. 38, 181 8,906 | 331,954 | 6,027,300 | 3,520,800 | 10,871, 50 


— ———ñ—ñ— EE ͤ —́œ[¹ù4ä——— 
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Gross metal content of California crude ore and old tailings shipped to smelters 
in 1946, by classes of material 


Material shipped Gross metal content 
Class of ore Old tail- 
Ore ings 
(short (short 
tons) tons) 
Dry gold............... 3,753 |..........] 1,74 |  .3,89| 30,466] 9.623 
Dry gold-silver......... 3, 199 1448; 1, 717 4, 743] 2,461 | 7. 891. 
Dry silver 53 4836 3 £2,386} 6.0021! 30,1 | |............ 
Copper 18,4755 3  1230| 119,526 12, 208,973 | 17, 7988 
TF 33, 764 4, 231 
Li o e e E e 18, 939 
Zinc-leadayůpm „ 39 18, 032 605, 260 556, 137 
Total: 1946 65, 772 4, 868 1 4, 046 1 966, 114 970 |116, 664, 874 3, 980, 455 
1945....... 57, 583 12, 919 3, 319 661, 208 13, 760, 492 2, 324, 087 


! Includes metals from pyritic ore (residue) not included in material treated. 
3 Includes 22,000 pounds contained in precipitates. 


Mine production of metals from California crude ore and old tailings shipped to 
smelters in 1946, in terms of recovered metals 


BY COUNTIES 
Material sbipped 


Gold Rilver 
Old Copper Lead Zinc 
Ore | tail. | (fine (fino | (pounds) 


(short in ounces)| ounces) 
gs 
tons) | (short 


tons) 
ee 18, 476 |........ 188 15,241 | 2,008,000 |............].....--.. š 
BU CCG EE | Os GE DEDE (07 Y EE EE (Nae) ah ear 
Calaverass 8 15 JJ A ies wee eee 
Del Nortek S 24 Z// tM PR RS 
A 8 33,363 | 4,379 | 1,278 | 848, 509 212, 500 | 15, 454, 100 | 1, 402, 500 
E A EE 3 806 „000 EA 
ca A ð d 102 29 I/ a 
F; ⁵⁵5; cc euticen 1 9 A ²˙ĩ⅛ ! T: 
Flums 8 /A13 PRENDE 15 | al NEUES RE 8 
Riverside e y k tee Sean EE 
San Bernardino and Shasta. 13, 781 393 | 23,325 13 101, 383 3 230, 200 3 867, 100 | 1, 480, 000 
ef... lll», !!! 8 
filr Pa Ue S 21 JJC. aay E 
Total: 194. 65, 772 4,888 | 2 4,946 | 2 066, 114 | ? 2, 452, 700 2 16, 325, 200 | 2, 882, 500 
191 3 57,583 | 12,919 | 3,319 | 661, 208 | 21,995, 300 | 13, 303, 500 | 1, 685, 100 
BY CLASSES OF MATERIAL 

Dry COM ck assests ol —8 77000 
Dry gold-silver 199 7,700 |... 
Dry Silver. 38, 600 |.........- 
Gr Esa 25,100 |.........- 
Fl A ri seiak 15, 652, 700 | 1, 329, 500 
iii. A . SS H, a VE 18, 600 | 1, 150, 400 
AT -2-0 eR Run 594, 900 402, 600 
Total 1946. 2 4, 946 | 2 966, 114 | 2 2, 452, 700 |116, 325, 200 | 2, 882, 500 


t Combined to avoid disclosure of individual production. 
? Includes metals from pyritic ore (residue) not included in material treated. 
3 Includes 22,000 pounds contained in precipitates. 
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REVIEW BY COUNTIES AND DISTRICTS 
AMADOR COUNTY 


East Belt District.— The Belden Amador Mines, Inc., worked the 
Belden mine during the latter half of December 1946, and Russell 
A. Donnelly worked the Peterson mine during the year gold ore from 
each property was treated by amalgamation. The Garibaldi prop- 
erty was operated by dry-land dredging, using a dragline excavator; 
89 ounces of gold and 8 ounces of silver were recovered from 2,900 
cubic yards of gravel. The Union Flat (Elephant) mine was hydrau- 
licked from February 1 to May 31, and 38 ounces of gold and 2 ounces 
of silver were recovered from 4,200 cubic yards of gravel. 

Ione District.—The Pacific Mining Co., operating under contract 
from the Winston Copper Co., worked the Newton mine throughout 
1946 and shipped 18,474 tons of copper smelting ore containing 181 
ounces of gold, 15,240 ounces of silver and 2,049,076 pounds of copper. 

Mother Lode District.—The Nevada Wabash Mining Co. operated 
the Nevada Wabash mine from August 2 to September 5, 1946, and 
treated the ore by amalgamation. R. S. Wilson and F. W. Sprung 
shipped 70 tons of old tailings from the Original Amador mine to the 
Nevada Wabash mill for treatment; 8 ounces of gold and 4 ounces of 
silver were recovered. The Argonaut Mining Co., Ltd., recovered a 
small quantity of gold from a clean-up at the idle Argonaut mine. 
The Mountain Gold Dredging Co. operated a 2%-cubic-yard dragline 
excavator and floating washing plant on the Burke Ranch and Skagg 
Ranch for 6 months in 1946; 95,900 cubic yards of gravel yielded 690 
ounces of gold and 70 ounces of silver. Other dragline dredge opera- 
tions included E. L. Lilly on the Cosumnes River west of Plymouth 
from August 22 through December 31, and Rimmer Dredge on the 
Cuneo Ranch from July 1 to August 4, 1946. 


BUTTE COUNTY 


Butte Creek District—The Wyoming mine was operated from 
January 1 to April 1 and again from August 1 to December 30, 1946; 
a small quantity of gold was recovered by amalgamation. The 
Lancha Plana Gold Dredging Co. 5 its connected-bucket 
dredge No. 5 (with 65 4 ½-cubic- foot buckets; electrically powered) on 
Butte Creek throughout 1946. 

Oroville District. Hoosier Gulch Placers operated a dragline 
dredge (boat No. 1) from August 23 to December 15. W. R. Clark 
operated a dragline dredge on the South Fork, Feather River, for 60 
days; 20,400 cubic yards of gravel yielded 134 ounces of gold and 8 
ounces of silver. Experimental mining of Oroville tailings with a 
dragline dredge was carried on from August 23 to October 11 by the 
Goldfield Consolidated Mines Co. During the first part of 1946 the 
Sunmar Dredging Co. operated a dragline dredge in the Oroville 
district; later in the year the equipment was moved to Mono County. 
Yuba Consolidated Goldfields, Butte unit, operated two connected- 
bucket dredges on land adjoining the Feather River throughout the 
year; both dredges were of the Yuba type, electrically powered, one 
having 84 9-cubic-foot buckets and the other 87 9-cubic-foot buckets. 
The Kister dredge of the Gold Hill Dredging Co. operated on the east 
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side of the Feather River about 7 miles south of Oroville throughout 
the pe the 5 Powered connected-bucket dredge has 72 
9-cubic foot buckets. he Morris Ravine Mining Co. produced 108 
ounces of gold and 9 ounces of silver from 530 cubic yards of gravel 


at the Morris Ravine drift, mine from January 1 to August 9, 1946. 


CALAVERAS COUNTY 


ae Seco District.—The Penn mine was operated throughout 
1946 —for the first, 6 months by the Eagle Shawmut Mine and sub- 
sequently by a newly formed corporation known as Shawmut Copper 

eing the same; 42,627 tons of zinc 


pounds of copper, 413,649 pounda of lead, and 19,420 pounds of Zinc) 
and zine concentrate (6,588 tons containing 382 ounces of Id, 
28,802 ounces of silver, 249,533 pounds of copper, 92,701 pounds of 
lead, and 6,735,986 pounds of Zinc) were Shipped to sme ters. In 
addition, 194 ounces of gold and 51 ounces of silver were recovered by 


ated a flotation plant on old tailings at the Union mine during the 


1946; 8,500 cubic yards of gravel yielded 85 ounces of gold and 4 

The Pacific Bridge Co. o erated the Royal mine 
until August 1946, under lease from Frank 9. Tower. Gold ore was 
treated in a 30-stamp mill by amalgamation and flotation ; the con- 


operated on 
ining Co. on Gomez, Roberts, Ponte, Cuneo, and Basco leases 
along San Antonio Creek from February 1 to December 31 (300,000 
ards of 5 yielded 1,410 ounces of gold and 182 ounces of silver); 
olsco 
Ferron, and ogate properties from March 17 to July 25; and 
Gavrilko Bros. Gold Dredging Co. on Willow Creek from March 18 to 
May 11. 'The Mole Mini 9. operated a drift mine near Railroad 
Flat from January 15 to July 10. : | 


EL DORADO COUNTY 


Butcher Ranch District.— The French Corral Gold Dredging Co. 
(formerly Golden Feather Dredging Co.) o erated an electric drag- 
line excavator on the Middle Fork of the erican River (about 8 
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miles northeast of Auburn) in El Dorado and Placer Counties; opera- 
tions in El Dorado County lasted from March 6 to April 4. 

East Belt District.—Cosumnes Mines, Inc., operated the Cosumnes 
mine &t Grizzly Flat throughout 1946 treating gold ore in & 60-ton 
amalgamation-flotation plant; concentrate was 155 ed to a smelter. 

Mother Lode District.— Operation of the Pioneer-Lilyama mine by 
Pioneer-Lilyama Mines (O. H. Griggs) throughout 1946 was limited 
to development work; 214 tons of copper concentrate (containing 
107 ounces of gold, 873 ounces of silver, and 71,883 pounds of copper) 
from copper ore treated in the company 250-ton flotation mill were 
shipped to a smelter. Joseph L. Liddicoat operated the Grit mine 
during the last 4 months of 1946 and treated gold ore by amalgamation. 
Norden and Baskin test-treated 1,050 tons of old dump ore from the 
Davidson mine by amalgamation and flotation; concentrate produced 
was shipped to a smelter. Operations in the mine during 1946 were 
limited to rehabilitation and development. Several dragline dredges 
operated during 1946, including R. H. Nelson on the Boarman estate 
from January 3 to August 10, El Dorado Dredging Co. on the Galloway 
property for 2 weeks in December, Henness & Legare on the Osten- 
rider property throughout the year (66,000 cubic yards of gravel 

ielded 457 ounces of gold and 38 ounces of silver), and the River 
ine Mining Co. on the North Fork of the Cosumnes River from 
August 5 to December 10 (90,000 cubic yards of gravel yielded 438 
ounces of gold and 64 ounces of silver). The Allen Gold Dedi Co. 
operated a suction dredge on Bacchi Ranch from July 20 to December 3. 


FRESNO COUNTY 


Friant District.—Gold was recovered as & byproduct from com- 
mercial sand and gravel operations by the Grant Pacific Rock Co. and 
by Pacific Coast Aggregates, Inc. (formerly Grant Service Rock Co. 
Consolidated), from its Rockfield plant 2 miles south of Friant. 


HUMBOLDT COUNTY 


Orleans District.— The Pearch hydraulic mine operated during 
April and May 1946; 64 ounces of gold and 8 ounces of silver were 
recovered. 

IMPERIAL COUNTY 


Cargo Muchacho District. —The Homestake Mining Co. treated old 
tailings from the Tumco mine by cyanidation during 1946. | 
Mesquite Diggings District.—Van Derpoel & Murphy operated the 


Mary Lode mine from March 1 to May 1, 1946; gold ore was treated 
in the company 25-ton amalgamation-cyanidation mill. 


INYO COUNTY 


Bishop Creek District.—' The United States Vanadium Corp. pro- 
duced, by flotation, & copper concentrate containing & substantial 
quantity of silver as a byproduct of ore treated primarily for tungsten. 

Cerro Gordo District.—L. D. Foreman & Co. shipped material to a 
smelter from the Cerro Gordo old slag dump. 

Coso District. "he Darwin mine (the largest producer of silver 
and lead in the State) was operated by the Anaconda Copper Mining Co. 
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throughout 1946. A total of 18,135 tons of lead ore was treated in the 
company 150-ton bulk flotation plant on the property to produce 
4,377 tons of lead concentrate (containing 71 ounces of gold, 103,030 
ounces of silver, 3,205,216 pounds of lead, and 527,314 pounds of 
zinc), which was shipped to a smelter; no zine concentrate was pro- 
duced in 1946. In addition, 20,958 tons of lead ore containing 366 
ounces of gold, 762,842 ounces of silver, 196,345 pounds of copper, 
12,329,098 pounds of lead, and 1,806,209 pounds of zinc were shipped 
for direct smelting. L. D. Foreman & Co. shipped material to a 
smelter from the Eagle tailings dump and the Last Chance old-slag 
dump. Dopplemayer & Crandell worked the Empress mine beginning 
June 1, 1946, and shipped 79 tons of lead ore containing 1 ounce of 
old, 530 ounces of silver, 2,033 pounds of copper, 34,891 pounds of 
ead, and 12,539 pounds of zinc to a smelter. Theodore Peterson 
shipped zinc-lead ore to a smelter from the Silver Spoon mine. 

Modoc District.—L. D. Foreman & Co. shipped lead ore and old 
slag, containing a substantial quantity of silver, to a smelter from the 
Modoc property. 

Resting Springs District.— The Finley Co. (Shoshone Division) 
operated the Columbia No. 2 mine from January 1 to 28 and from 
July 5 through the balance of 1946; lead ore containing & substantial 
quantity of silver was shipped to & smelter. 

Slate Range Dietiot Damon & Damon worked the Gold Bottom 
&nd Ophir mines during 1946; zinc-lead ore and lead ore was shipped 
for 3 smelting, and flotation lead concentrate was shipped to a 
smelter. 

Ubehebe District.— George Lippincott worked the Lead Kin 
mine during March, April, and May 1946 and shipped 109 tons of lea 
ore (containing 1 ounce of gold, 118 ounces of silver, 17,519 pounds 
of lead, and 16,932 pounds of zinc) to a smelter. 

Union District. I. L. Bright shipped gold ore to a smelter from 
the Reward (Brown Monster) mine. 


KERN COUNTY 


Green Mountain District—Mattie Moreland amalgamated ore 
from the Evening Star group during an operating period from April 
15 to August 30, 1946. 

Mojave District.—Burton Bros., Inc., cyanided 4,436 tons of gold 
ore from the Tropico mine (including a minor tonnage from the Yellow 
Dog and Standard Hill mines) during 1946 and recovered 2,075 ounces 
of gold and 8,446 ounces of silver. 

Randsburg District—A number of small mines in the district 
(including the Alphonso, American Gold Coin, Barnett, Big Dyke, 
Florence, King Soloman, Marie Rose, Minnesota, New Deal, and 
Wade) were worked at various times during 1946; gold ore from 
virtually all the mines was treated by amalgamation at the 30-ton 
custom stamp mill operated by the Butte Lode Mining Co. at Rands- 
burg. The Butte Lode Mining Co., operating the Butte Lode mine 
(five claims) throughout the year, treated 1,127 tons of gold ore and 
258 tons of old tailings by amalgamation in the SE mill and 
recovered 186 ounces of gold and 56 ounces of silver. T. B. Peterson 
worked the Lucky Boy mine from July 9 to September 20 and again 
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from November 1 to December 23; 161 ounces of gold and 39 ounces 
of silver were recovered from 186 tons of gold ore treated by amalga- 
mation in the Butte Lode Mining Co. mill. Gates, Atkinson & 
Cavalli also shipped ore to the Butte Lode Mining Co. mill from the 
Sunshine and Nine Spot claims rei 1946; 101 tons of gold ore 
yielded 36 ounces of gold and 9 ounces of silver. 

Sageland District.—Curtis & Prout operated the St. Johns group 
from January 1 to November 15, 1946; gold ore was treated in a 24- 
ton mill using a ball mill, jig, and amalgamation barrel. 


LOS ANGELES COUNTY 


San Gabriel District.— The Azusa Rock € Sand Co. recovered 36 
ounces of gold and 5 ounces of silver as byproducts of its commercial 
sand and gravel plant operation on the San Gabriel River channel 
during 1946. 

MARIPOSA COUNTY 


East Belt District.—H. N. Hammond & Partners worked the 
Early mine during May, June,and July and again in September and 
"October 1946; gold ore was treated by amalgamation, and a small 
quantity of concentrate was shipped to a smelter. The Schroeder 
group was operated by Schroeder & Moss during 1946; 30 tons of gold 
ore treated by amalgamation in a 20-ton Huntington mill yielded 
107 ounces of gold and 14 ounces of silver. B. W. Spurgeon worked 
the Summit mine during an operating period April 1 to October 15 
and treated free-milling gold ore by amalgamation. 

Hunter Valley District.— The Mount Gaines Mining Co. operated 
the Mount Gaines mine throughout the year and amalgamated 4,160 
tons of ore from which were recovered bullion (containing 2,115 
ounces of gold and 653 ounces of silver) and 100 tons of flotation cor.- 
centrate containing 1,070 ounces of gold, 377 ounces of silver, 486 
pounds of copper, and 1,265 pounds of lead. "The Trebor Corp. 
operated a 2-cubic-yard dragline excavator and floating washing 

ant on Burns Creek near Hornitos during a 2-month period in 
1946; 15,000 cubic yards of gravel yielded 108 ounces of gold and 
31 ounces of silver. 

Mother Lode District.—The Our Chance, Specimen, Yucatan, and 
Manzanita mines were worked during relatively short periods in 1946, 
small quantities of gold being recovered by amalgamation at each 


roperty. 
LL E MERCED COUNTY 


gr District.—The Merced Dredging Co. operated its dredge 
No. 1 (electrically powered and equipped with 60 9X-cubic-foot 
buckets) on the Merced River & mile from Snelling from September 
6 to December 31. Dredging was resumed in September following a 
favorable court ruling on an injunction asked by the company against 
a county resoiling ordnance, which had halted operations on Sep- 
tember 13, 1945. The Snelling Gold Dredging Co. operated its 
Yuba-type electric connected-bucket dredge (with 66 7-cubic-foot 
buckets) on the Merced River near Snelling from September 8 to 
December 31; the dredge is 1 of 2 that suspended operations October 
15, 1942, because of the War Production Board Limitation Order 
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L-208. A small quantity of gold was recovered as a byproduct of 
gravel-washing operations &t the Merced Sand & Gravel Co. plant 
on the Merced River. 

MONO COUNTY 


Blind Springs District. —L. D. Foreman & Co. shipped Benton 
tailings containing silver and some copper and lead to a smelter. 

Homer District. —The Sunmar Dredging Co. operated a dragline 
dredge at the Dogtown Placers from March 25 to July 23, 1946; the 
equipment was the same as that used in the Oroville district, Butte 
County, earlier in the year. Log Cabin Mines Co. operated the Log 
Cabin mine, 7 miles north from Leevining, throughout 1946; gold ore 
was treated in a 100-ton amalgamation mill. 

Masonic District.—Ed Byers worked the Chipmunk mine during 
the latter half of 1946 and recovered gold by amalgamation. 


NEVADA COUNTY 


Grass Valley-Nevada City District.—The Empire Star Mines Co., 
Ltd., suspended operations at its Empire, North Star, and Pennsyl- 
vania mines at Grass Valley, Nevada County, on July 1, because 
mining was unprofitable under conditions of high operating costs 
and & fixed price for gold. Ore produced from the Empire Star group 
during the eret 6 months of 1946 was treated by amalgamation and 
cyanidation at the company plant; ore from the company properties 
at Browns Valley in Yuba County, as well as concentrates from 
several neighboring mines, also was treated at the plant, which oper- 
ated throughout the year. The Idaho-Maryland Mines Corp. 
operated the Idaho-Maryland and Brunswick mines throughout the 
year; 186,664 tons of ore were treated by amalgamation followed by 
cyanidation of concentrates yielding 40,691 ounces of gold and 8,808 
ounces of silver. 

North Bloomfield District.—Western Gold, Inc., hydraulicked the 
Relief Hill mine from February 21 to June 20, 1946. 

Washington District.— The Ancho Erie Mining Co. operated the 
Ancho and Erie groups throughout 1946; 18,039 tons of gold ore were 
milled, from which 3,472 ounces of gold and 378 ounces of silver were 
recovered by amalgamation. In addition, 1,905 ounces of gold and 
312 ounces of silver were recovered from 271 tons of flotation concen- 
trate produced at the company 100-ton plant and shipped to the 
Empire Star plant at Grass Valley for treatment by cyanidation. A 
6-ton cyanide plant was installed late in 1946 for the treatment of 
concentrate to avoid shipping. | 


ORANGE COUNTY 


Santa Rosa District.—The Blue Light Silver Mines Co. operated 
the Silverado mine from January 1 through June 3, 1946, on a sma 
scale; 152 tons of zinc-lead ore (containing 16 ounces of gold, 3,082 
ounces of silver, 547 pounds of copper, 6,773 pounds of lead, and 39,102 
pounds of zinc) were shipped to a concentrator-smelter. 
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PLACER COUNTY 


Butcher Ranch District—The French Corral Gold Dredging Co 
(Golden Feather Dredging Co.) operated an electric dragline dredge on 
the Middle Fork of the American River (Browns, Mammoth, and 
Little Kennebec bars) in El Dorado and Placer Counties; operations 
in Placer County lasted from January 3 to March 5 and from October 
7 to November 29. 

Foresthill District. Horseshoe Bar Mines operated a dragline 
excavator and floating washing plant on the Middle Fork of the 
American River from April to December 1946. Gavrilko Bros. Gold 
Dredging Co. operated for a short period in September and October on 
Georgetown Creek. 

Iowa Hill District—The Drummond Mining Co. operated the 
Drummond mine on a small scale from January 20 to December 1, 
1946; gold was recovered by amalgamation. A. H. Howe worked 
the Golden Stream and Bonanza claims on a small scale during the 
first half of 1946; gold ore from pockets was ground by hand, the gold 
being recovered by panning and amalgamation. 

Ophir District—A small quantity of gold was recovered as a by- 
product from a commercial sand and gravel operation at the Culbert- 
son Gravel Co. plant during 1946. 


PLUMAS COUNTY 


Greenville District.—Technical Porcelain € Chinaware Co. operated 
the Plumas Quartz mine near Crescent Mills from June 1 to November 
30, 1946. Gold was recovered by amalgamation and from flotation 
concentrates shipped to a smelter. 


SACRAMENTO COUNTY 


Cosumnes River District— Thurman & Wright operated an electric 
connected-bucket dredge (with 86 6-cubic-foot buckets) 3 miles south- 
east of Sloughouse during 1946; operation of the dredge was begun 
February 8. 

Folsom District.— The Capital Dredging Co. operated an electric 
connected-bucket dredge on its property 5 miles south of Folsom 
throughout 1946; the dredge was equipped with 100 18-cubic-foot 
buckets. The General Dredging Co. operated its 3-cubic-yard drag- 
line excavator and floating washing plant on Alder Creek, 1% miles 
west of Natoma, from June 1 to December 29, 1946. Dredge No. 4 
of the Lancha Plana Gold Dredging Co. operated for 345 days in 
1946 on the American River 8 miles south of Folsom; the dredge had 
84 6-cubic-foot buckets. The Natomas Co., the leading California 
gold producer in 1946, operated all of its fleet of electric connected- 
bucket dredges throughout 1946 except dredge No. 8, which did not 
begin work until August. The number and size of buckets per 
dredge were: No. 1, 62 15-cubic-foot; No. 4, 67 15-cubic-foot; No. 5, 
105 11-cubic-foot; No. 6, 106 11-cubic-foot; No. 7, 98 9-cubic-foot; 
No. 8, 105 12-cubic-foot; and No. 10, 83 15-cubic-foot. Recovery 
of gold as a byproduct of gravel-washing operations was reported by 
C. M. Craig at the Brighton Sand & Gravel, Del Paso Rock Products, 
and Perkins Gravel plants and by the Fair Oaks Gravel Co. at its 
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plant on the American River. The Fair Oaks Gravel Co. recovered 
311 ounces of gold and 24 ounces of silver from 76,683 cubic yards of 
material handled. 

Ione District—The Wallace Dredging Co. operated an electric 
connected-bucket dredge (with 71 3-cubic-foot buckets) 8 miles west 
of Ione from January 27 to November 23, 1946. 


SAN BERNARDINO COUNTY 


Buckeye District.—Donald F. Love, lessee, shipped a substantial 
quantity of gold ore containing some silver and copper to a smelter 
from the Bagdad-Chase (Pacific) mine. 

Calico District.—Louis Warnken, Jr., shipped old tailings con- 
taining silver and lead to a smelter from the Calico mine. 

Clark Mountain District.— The Carbonate King mine was operated 
throughout 1946 by J. Q. Little under contract from the Crystal Cave 
Mining Co; 2,416 tons of zinc ore containing 16 ounces of gold, 24,017 
ounces of silver, 50 pounds of copper, 18,939 pounds of lead, and 
1,588,638 pounds of zinc were shipped to a smelter. Emerson A. Ray 
& Associates and lessees operated the Mohawk mine and shipped lead 
ore and zinc-lead ore to smelters. | 

Ivanpah District.— Verdi Development Co. shipped a small 
quantity of silver ore from the Albermarle mine, and Arthur J. Ansite 
shipped gold ore from the Beverly Glenn mine to & smelter in 1946. 

Randsburg District.—Frank W. Royer worked the Kelly and 
Juanita mines during 1946 and shipped gold-silver ore to smelters. 
Floyd Holstrom operated the Pioneer group (H. € H. Nos. 1-5) from 
January 1 to July 27, 1946; 14 ounces of gold and 4 ounces of silver 
were recovered from 130 tons of gold ore treated by amalgamation in 
the Butte Lode Mining Co. mill. Hoefling Bros. recovered 1,591 
ounces of gold and 304 ounces of silver from 500,000 cubic-yards of 

avel, handled chiefly for scheelite, at the Spud Patch mine by dry- 
and dredging throughout 1946; equipment used included two electric 
and one Diesel dragline excavators with 1%-cubic-yard buckets and 2 
portable washing plants. 

Solo District.—Jerry Korfist treated gold ore from the Oro Fino 
mine by amalgamation. John L. Alexander shipped gold ore from the 
Telegraph mine to a smelter. 


SAN FRANCISCO COUNTY 


San Francisco District.—Five separate operators using small-scale 
hand methods recovered 28 ounces of gold and 3 ounces of silver from 
beach sand during short periods of operation in 1946. 


SAN JOAQUIN COUNTY 


Camanche District.—The Gold Hill Dredging Co. operated its 
Upper Comanche connected-bucket dredge (with 64 735-cubio-foot 
buckets) and Lower Comanche dredge (with 76 84-cubic-foot buckets) 
along the Mokelumne River throughout 1946. The Mokelumne 
Sand & Gravel Co. recovered gold as a byproduct from its commercial 
gravel washing operations during 1946. 
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SHASTA COUNTY 


Flat Creek District.— The Mountain Copper Co., Ltd., largest 
mineral producer in Shasta County, worked the Hornet mine through- 
out 1946. Zinc-copper ore from the Mattie ore body was treated 
in the company 400-ton selective flotation mill to produce copper 
and zinc concentrates, which were shipped to smelters. A sm 

uantity of gold, silver, and copper was recovered from smelting cinder 
deved from burning pyrites in a sulfuric acid plant; the pyrites was 
produced at the Hornet mine. 

French Gulch District.—The French Gulch Dredging Co. operated 
its connected-bucket electric-powered dredge (with 76 4X-cubic-foot 
buckets) on Clear Creek from January 1 to July 27, 1946; the dredge 
was then moved to & new location on Indian Creek = Deadwood dis- 
trict in Siskiyou County. Also on Clear Creek, a dragline dredge 
was operated by Enterprise Engineering Co. from March 11 to May 
2. The G& H Mining Co. operated a *-cubic-yard dragline dredge 
on Cline Gulch from September 1 to October 22; 60,000 cubic yards 
of material yielded 107 ounces of gold and 13 ounces of silver. The 
St. Jude Mining Co. worked the St. Jude mine and treated gold ore 
by amalgamation and concentration; the concentrate was shipped to a 
smelter. J. H. Scott Co. operated the Washington mine throughout 
1946 and treated 590 tons of gold ore by amalgamation (yielding 36 
ounces of gold and 8 ounces of silver) followed by concentration; the 
flotation concentrate (18 tons containing 37 ounces of gold and 4 
ounces of silver) was shipped to a smelter. 

Redding District—The Thurman Gold Dredging Co. operated its 
connected-bucket dredge (with 72 9-cubic-foot buckets) on Clear 
Creek about 4 miles south of Redding throughout 1946. Dragline 
dredges were operated in the Redding district during 1946 by the 
Sandra Gold Dredging Co. on Tadpole Creek and by Artie E. Griffith 
(Red Gulch No. 1). Chris Kutras conducted placer operations on the 
Kutras tract during the year. 

Shasta District.—Tom Cook worked the Judy claim, and Austin 
H. Merrill operated the Yankee John mine during 1946; gold ore 
from both properties was treated by amalgamation. 


SIERRA COUNTY 


Alleghany District.—The American Hill (Pilgrim) mine was worked 
from October 15 to December 20, 1946, by American Hill Mines; 
600 tons of gold ore was treated by amalgamation (yielding 145 ounces 
of gold and 22 ounces of silver) followed by concentration; 6 tons of 
gravity concentrate containing 4 ounces of gold and 1 ounce of silver 
were shipped to a smelter. Maurice Derrnau produced a small 
Quantity of gold from the Eureka mine, and the Dickey Exploration 

O. ds the Oriental mine in April 1946. "The Original Sixteen 
to One Mine, Inc., operated its Original Sixteen to One mine through- 
out 1946 and recovered a substantial quantity of gold and some silver 
by amalgamation. 

Downieville District.— Alfred L. Merritt operated the Brush Creek 
mine, 1 miles south of Goodyears bar, throughout 1946; 2,102 tons 
of ore treated by amalgamation yielded 2,583 ounces of gold and 510 
ounces of silver. 


CALIFORNIA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1365 


Pike District. Harvey L. Sorensen, lessee, recovered gold by 
amalgamation at the Alaska mine in 1946. The Bowman mine was 
operated by David H. Casey until July 1946; 1,364 tons of gold ore 
treated by amalgamation yielded 196 ounces of gold and 36 ounces 
of silver. 

SISKIYOU COUNTY 


Callahan District.— Yuba Consolidated Gold Fields (Siskiyou unit) 
operated its electric connected-bucket dredge (Yuba type with 72 
9-cubic-foot buckets) on the Scott River from January 1 to April 15, 
1946. | 

Cottonwood District—A minor quantity of gold was recovered by 
amalgamating ore from the Golden Rule mine (operated by Robert 
Clay, Jr.) and the Nims mine (operated by the Marath Mining 
Corp.) during 1946. 

Deadwood District.—The West Branch Dredging Co. operated & 
1X-cubic-yard dragline excavator and floating washing plant on the 
Good-Luck, Kentuck, and O. K. claims on Indian Creek from March 
1 to June 15, 1946; 30,000 cubic yards of gravel yiclded 119 ounces of 
gold and 27 ounces of silver. The French Gulch Dredging Co. began 
operating its connected-bucket dredge on Indian Creek November 20, 
1946; the equipment had been moved from the former site of company 
operations on Clear Creek, French Gulch district, Shasta County. 

Klamath River District. —The Yreka Gold Dredging Co. operated' 
its electric connected-bucket dredge (with 67 6-cubic-foot buckets) in 
Seiad Valley throughout 1946. Scandia Mines (Larsen & Harms) 
operated two dragline dredges (each dragline excavator was equipped 
with a 3-cubic-yard bucket) at Scandia Nos. 1, 2, and 3 mines at 
different periods throughout 1946; 679,500 cubic yards of gravel 
handled yielded 2,854 ounces of gold and 457 ounces of silver. 

Liberty District.—H ydraulicking was carried on during 1946 at 
the Joubert mine by Alex Markon and at the Judge mine by Judge 
Hydraulic Mine. Normas Marvin worked the Hansen mine and 
Alex Markon the Anna Johnson mine during 1946; a small quantity 
of gold ore from each property was treated by amalgamation. on 
M. Thompson conducted sampling operations at the Quartz Hill 
mine during the latter part of 1946 to determine the possibility of 
milling; a few ounces of gold were recovered by amalgamating gold ore. 


STANISLAUS COUNTY 


La Grange District.—The La Grange Gold Dredging Co. operated 
its connected-bucket dredge No. 4 (with 62 10-cubic-foot buckets) on 
the Tuolumne River throughout 1946. The Tuolumne Gold Dredg- 
ing Corp. operated its connected-bucket dredge throughout the year; 
the dredge 1s equipped with 100 12-cubic-foot buckets. 


TRINITY COUNTY 


Junction City District.—The Junction City Mining Co. operated its 
electric connected-bucket dredge (with 75 10-cubic-foot buckets) 
along Trinity River throughout 1946. The Chapman and Fisher 
mine was hydraulicked during the first half of 1946 by Chapman, e 
McCartney & Loft; 12,000 cubic yards of gravel yielded 48 ounces o 
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Id and 4 ounces of silver. Gilzean Bros. and Hill, McCartney & 

ft worked the Northern California Mines Co. property (Red Hill, 
Oak Hill, Montezuma, Evans & Bartlett, and Mammoth placers) 
under lease from the Goldfield Consolidated Mines Co. during the first 
half of 1946; gold was recovered principally by hydraulicking. 

Trinity Center District.—The Carrville old Co. operated an 
electric connected-bucket dredge (with 77 12-cubic-foot buckets) on 
the Trinity River from March 20 to July 30 and again from December 
9-31, 1946. The Thomson Divide Mining Co. operated its dragline 
excavator (with a 1%-cubic-yard bucket) and floating washing plant 
at the Squirrel Gulch mine throughout the year. 

Weaverville District.—P. & W. Trinity Placers operated a dragline 
dredge at the P. & W. mine from August 1 to October 15, 1946. 
W. E. Woodberry conducted hydraulic operations at the Rex mine 
during a 3-month period in 1946; this was one of several placers worked 
in the district by this method during 1946. 


TUOLUMNE COUNTY 


East Belt District. —E. T. Harper worked the Grizzly and Eureka 
mines from March through December 1946; 55 ounces of gold and 12 
ounces of silver were recovered by amalgamation from 1 ton of ore. 
Harry Gibson and H. C. Keenan worked the Hidden Treasure mine 
during 1946 and recovered 130 ounces of gold and 11 ounces of silver 
by amalgamation from 5 tons of ore. Several other lode mines were 
worked on a small scale during 1946 including the Lazar, Southern 
Cross, and Wind Wheel; a few ounces of gold from each property were 
recovered by amalgamation. ö 

Mother Lode District.— Miller & Clemson (Eagle Shawmut Mine) 
operated the Eagle Shawmut mine from June 8, 1946, through the 
remainder of the year; 12,272 tons of gold ore treated in the company 
500-ton flotation mill yielded bullion containing 56 ounces of gold 
and 16 ounces of silver and 479 tons of concentrate (containing 1,088 
ounces of gold and 995 ounces of silver), which was shipped to a 
smelter. Tom Owen and George Marbut worked the Maryatt mine 
during 1946; gold was recovered by amalgamation and from concen- 
trate shipped to a smelter. 


- YUBA COUNTY 


Yuba River District.—Yuba Consolidated Gold Fields (Yuba unit) 
operated five connected-bucket dredges in the Yuba River Basin 
throughout 1946; the operation ranked second in production of gold 
in the State. The dredges are of the Yuba type, electrically operated, 
and had the following number and capacity of buckets: Two with 100 
18-cubic-foot buckets; one with 126 18-cubic-foot buckets; one with 
135 18-cubic-foot buckets; and one with 87 18-cubic-foot buckets. 


Central States 
Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 
M» of the copper, lead, and zinc mines in the Central States 


continued to operate under the Premium Price Plan throughout 
1946. The removal of price ceilings from base metals, effective 
November 10, enabled some mines to put operations back on a 
competitive peacetime footing. The manpower shortage, an obstacle 
to economical operation, was ameliorated. 'The principal impediment 
to complete reconversion of the industry is the advanced stage of 
ore-reserve depletion in some areas. During the rearmament and 
early war period ore reserves were depleted at an abnormally high 
rate because of high production rates and neglect of development 
work. This condition led to utilization of much low-grade or “high- 
cost" ore, and mining and milling operations were sustained b 

premiums provided under the Premium Price Plan. The plan wi 

expire June 30, 1947, unless the Congress extends it. In 1946 premi- 
ums represented 54 percent of the total price paid for Central States 
zinc concentrates, 25 percent for lead concentrates, and 32 percent for 
copper (mine output, excluding byproduct copper from lead smelters). 
Premium payments were generally higher in 1946 than in 1945 
because of quota adjustments to compensate the decrease in the 
market price of zinc concentrates and increases in operating costs 
resulting from the general wage increase and the advance in prices 
of equipment and supplies. The market prices of concentrates and 
copper rose sharply after decontrol but were still less than the maxi- 
mum prices provided under the Premium Price Plan as the year ended. 

The output of recoverable zinc in 1946 decreased 1 percent from 
1945, lead decreased 18 percent, and copper 30 percent. The copper 
tailing plants and all but one of the mines in Michigan were idle 
5 weeks in May and June because of the coal shortage. In the Tri- 
State zinc-lead district (Kansas-Missouri-Oklahoma) nearly all 
operations were suspended about 3 weeks in July pending reinstate- 
ment of the Premium Price Plan, and & few mines were closed for 
other short periods by labor strikes. A strike closed five large lead 
mines in Southeastern Missouri from October 23 to 31. 

The silver produced in the Central States is a minor byproduct 
derived from some of the base-metal ores. No production of gold 
has been reported from Central States mines since 1940. 

All tonnage figures are short tons and “dry weight"; that is, they 
do not include moisture. 
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The value of metal production herein reported has been calculated 
at the following prices: 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Year Gold! | Silver? | Copper 3| Lead? Zinc 3 
Per fine | Per fine Per Per Per 

ounce ounce pound pound pound 
D vM t $35.00 | $0.711+| $0.121 $0. 067 $0. 093 
1ͤĩö ðßki mt 8 35. 00 711 ＋ . 130 .075 . 108 
/ A ĩ 35. 00 711+ 135 . 080 114 
1045... ͥͥ ͥͥͥͥ0ſß—AT——yͤ EE 35. 00 711+ . 135 . 086 . 115 
ö. 35. 00 . 808 . 162 . 109 .122 


1 Price under authority of Gold Reserve Act of January 31, 1934. Treasury legal coinage value of gold 
from January 18, 1837, to January 31, 1934, was $20.67+ ($20.671835) per fine ounce. 
à 3 N n price for newly mined silver. 1942 to June 30, 1946: $0.71111111; July 1. 1946 to Dec. 
1, 1946: $0.905. 
i Yearly average weighted price of al] grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 


Mine production of silver, copper, lead, and zinc in the Central States, 1942—46, in 
terms of recovered metals 


Ore and 


Year old tailings 

(short tons) Pounds Value 
11 Sodas 93, 958, 000 | $11, 368, 918 

NEE 96, 208, 000 12, 507, 
EE 91, 446, 000 2, 345, 210 
ENN 67, 600, 000 9, 126, 000 
EG 47, 040, 000 7, 620, 480 

Lead Zinc FER 

A A EE O 
Y ear value 
Short tons Value Short tons Value 

7/ö%Äõ;ĩ? ꝶ litt ⅛ 5 235, 229 $31, 520, 686 258, 181 $48, 021, 666 | $91, 004, 343 
br A E T 217, 060 32, 559, 000 222, 707 48, 104, 712 93, 285, 893 
10M . ooo T8 201, 577 32, 252, 320 214, 049 49, 008, 372 93, 711, 785 
EE EN 201, 520 34, 661, 440 , 225 37, 771, 750 81, 643, 729 
))))! y ee ete 164, 804 35, 927, 272 162, 962 , 762, 728 83, 368, 416 


Mine production of silver, copper, lead, and zinc in the Central States in 1946, 
by months, in terms of recovered metals 


Silver Copper Lead Zinc 

Month (fine ounces) | (short tons) | (short tons) | (short tons) 
an E E 7, 228 2, 013 16, 528 14, 737 
erbei 6, 544 1, 897 15, 075 13, 796 
EE 6, 886 2, 264 15, 933 14, 702 
J ĩV !. 86 6, 393 2, 336 15, 260 14, 761 
CS rN de E oe REL A UAR ACE 5, 318 1, 239 13, 584 14, 634 
PUN EE 5, 114 1, 310 11, 985 18, 646 
/§ĩr[d?uMm v r EE Ne 5, 288 1, 969 11, 388 5, 797 
E111 wate eet oe ie ei cies a" 6. 539 2, 129 13, 631 14, 094 
Sabtembenr gk k 5, 305 2, 156 13, 330 14, 105 
35ßͤ..... cage T S ee en 5, 753 2, 033 11, 378 14, 699 
AA r- 5, 066 2, 139 13, 390 13, 884 
December c LL LLL eser eror Cen 6, 269 2, 035 13, 322 14, 147 
Total 1946. 71, 703 23, 520 164, 804 162, 962 
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Silver.—The mine output of silver in the Central States in 1946 
comprised 67,734 ounces recovered from lead bullion and smelter 
residues derived from Southeastern Missouri lead concentrates, 1,667 
ounces from Missouri lead-copper ore, and 2,302 ounces from Southern 
Illinois zinc-lead fluorspar and lead fluorspar ores. Ordinarily some 
silver is recovered from Michigan copper ore, but none was reported 
from this source in 1946. 

Copper.—Michigan contributed 92 percent and Missouri 8 percent 
of the Central States total mine output of copper in 1946. The Michi- 
gan output decreased 29 percent from 1945. The Quincy and Copper 
Range mines, in operation until August 1945, were idle throughout 
1946; the Quincy reclamation plant continued to operate. The 
Missouri output of copper decreased 45 percent; there were decreases 
both in the quantity of byproduct copper-lead matte shipped from 
smelters treating Southeastern Missouri lead concentrates and in the 
quantity of copper concentrates shipped from the Madison mill at 
Fredericktown, which treated lead-copper ore. 

Lead. Lead production by mines in the Central States amounted 
to 164,804 tons in 1946 compared with 201,520 tons in 1945. The 
highest recorded annual output was 317,375 tons in 1925. In 1946 
tbe disseminated-lead district of Southeastern Missouri produced 82 

ercent and the Tri-State district (Kansas, Southwestern Missouri, 

klahoma) 14 percent of the Central States total lead output; the rest 
came from Wisconsin, Illinois, Kentucky, Central Missouri, and 
Arkansas. 

Zinc.—The 1-percent decrease in zinc output in the Central States 
in 1946 resulted from the drop in the quantity recovered from old 
tailings; the quantity recovered from newly mined ore increased. Of 
the 162,962 tons of zinc produced in 1946, the Tri-State district con- 
tributed 139,038 tons or 85 percent. A general review of mining and 
milling in this district is given in this chapter under Southwestern 
Missouri. Output in the Wisconsin-Northern lllinois district was 
18,344 tons, or 11 percent of the Central States total. Other pro- 
ducing districts were Kentucky-Southern Illinois, Southeastern an? 
Central Missouri, and Northern Arkansas. 


MINE PRODUCTION BY STATES AND REGIONS 


Mine production of silver, copper, lead, and zinc in the Central States in 1946, 
by States, in terms of recovered metals 


State 


Crude ore | Old tailings 
(short tons) | (short tons) 


Po 4 aT. A % „ E, ĩ 
In 8 103, 491 
¿ITA .. ³o¹w· mqqĩ y rORE 1,314,012 ũ/½—Ä ·ͥiÖr.r. [eA E Rennen 
Ene kK˖K˖ʒK/˖,n, 6 le A ren T Re 
i ³· ees 3, 108, r A 
en 354. 717 ; 
Gade, 8 6.500, 801 AA E 
ff; Sg 314, 819 551, 965 E ewe ien 
Total: 194 16, 059, 200 13, 942, 491 71, 703 
A A 16, 780, 823 15, 092, 293 118, 883 84, 539 


1 Excludes lead-bearing material mined with fluorspar and from which some lead was recovered as a by- 
product of the mining and milling of the fluorspar. 
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Mine production of silver, copper, lead, and zinc in the Central States in 1946, 
by States, in terms of recovered metals—Continued 


Copper Lead 
State See 
or 
Pounds Value tons Value 

MM A laagasasMsMsMatMsMtMMŅM 2 $436 

AAA O E 3, 865 842, 570 
EL IA AAA A 6,445 | 1,405, 010 
Kentuck ll 95 20, 710 
Michigan 43, 326, 000 | $7,018, 81000 
Missourl............. 3, 714, 000 601, 668 139, 112 | 30, 328, 416 , 
Oklahoma 13. 697 2, 985. 946 19, 956, 634 
Wisconsin.........-..|...-..------]--------- +e 1, 588 346, 184 14,276 | 3, 483, 344 3, 829, 523 
Total: 1946........... 47, 040, 000 7, 620, 480 164, 804 | 35, 927, 272 162, 962 | 39, 762, 728 83, 368, 416 

1 67, 600, 000 | 9,126,000 | 201,520 | 34, 661, 440 | 164,225 | 37,771,750 | 81, 643, 729 


Mine production of lead and zinc in the Central States in 1946, by regions 


Lead ! Zinc 3 
Region K—-—B — ᷑—ʃ— Total value 
Short tons Value Short tons Value 


Concentrates: 
Joplin or Tri-State............... 30, 650 $5, 038, 018 258,705 | $30,079, 745 $35, 117, 763 
Southeastern Missouri 189, 271 21,654, 271 1, 731 61, 147 21, 715, 418 
Upper Mississippi Valley 3...... 2, 557 377, 107 32, 930 3, 389, 297 3, 767, 004 
Kentucky-Southern Illinois...... 5, 687 601, 432 8, 848 795 1, 237, 227 
Central Missouri. 130 22.950: [ss ueber doe 8 22. 950 
Northern Arkansas 2 6 246 14, 232 14, 468 


— | A———— —á— —2—— n — —Q—Uä uaá— | — n — n —naÓÜ— 


Total: 194. 228, 297 27, 694, 614 302, 460 34, 180, 216 61, 874, S30 
/. icu 284, 533 26, 400, 091 304, 289 31, 767,675 58, 167, 766 
Recoverable metal: 

Joplin or Tri-State............... 23, 363 5, 093, 134 139, 038 33, 025, 272 39, 018, 406 
Southeastern Missouri 135, 796 29, 603, 528 451 110, 044 29, 713, 572 
Upper Mississippi Valley 3...... 1, 861 405, 698 18, 344 4, 475, 936 4, 881, 634 
Kentucky-Southern Illinois..... 3, 687 , 766 5, 1, 230, 736 2, 034, 502 
Central Missouri 95 20,710 [Goo seines A A 20, 710 
Northern Arkansas 2 436 85 20, 740 21, 176 
Total: 19466. 164, 804 35, 027, 272 162, 962 39, 762, 728 75, 690, 000 
Mb ociosa dances 201, 520 34, 661, 440 164, 225 37,771,750 72, 433, 190 


1 Includes galena and small quantity of lead carbonate concentrates. 
2 Includes sphalerite and small quantity of zinc carbonate and silicate concentrates. 

: 3 Region includes Iowa, Northern Illinois, and Wisconsin; no production in Iowa from 1918 to 1946,inclu- 
ve. 


Quantity and tenor of copper, lead, and zinc ores, old tailings, etc., produced in 
specified ! Central States, 1944—46, by States 


1945 1946 
State TER Metal 
e e 
Short tons | Percent | Short tons | Percent 
KANSAS- -ieoi ee eer 4, 576, 379 1.84 | 4, 119 32⁵ 1.39 
Meng. 5, 196. 932 .58 | 4,719,994 47 
MISS. eet. 8, 657, 836 2.33 | 7, 501, 930 2. 25 
Oklahoma 13, 611, 730 . 85 | 12, 185, 306 . 14 | 12, 209, 653 .75 
Wisconsin................. . LLL... 623, 811 3.00 957, 677 1.81 866, 784 2.02 
34, 056, 666 31,574,130 |.........- 29, 592, 686 |.......... 


1 Only small-scale intermittent mining done in Arkansas from 1918 to 1946; Kentucky and Illinois excluded 
because part of the metal output (lead and zinc) was a byproduct of fluorspar mining, and the quantity of 
metal-bearing material hoisted could not be determined. ; 

2 The percentages represent metal content of the ore insofar as it is recovered In the concentrates. In 
Michigan the metal so recovered is copper; in Missouri, copper, lead, and zinc; and in Kansas, Oklahoma, 
and Wisconsin, lead and zinc. Therelative proportions of the metals ure shown in the fourth table of this 
chapter and in tables of tenor of ore given in sections devoted to the respective States. 
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MINING AND METALLURGIC INDUSTRY 


The tonnage of straight copper and lead ores mined in the Central 
States in 1946 decreased sharply from 1945, but that of zinc and 
zinc-lead ores increased. The available supply of labor was aug- 
mented gradually during the year and nearly balanced demand as the 
year ended. In some districts this favorable condition did not lead to 
expansion of actual mining operations. During the war, develop- 
ment was hampered by labor shortage, and the normal ratio of ore 
developed to that mined was not maintained. When the emergency 
passed, development work was intensified and the rate of ore extrac- 
tion adjusted to the point required for economic operation. No 
important new sources of ore were reported found by exploratory 

illing and geophysical investigations carried on outside proved 
mineralized areas in 1946. The Bureau of Mines and Geological 
Survey continued to investigate sources of strategic minerals. The 
work on copper, lead, and zinc included exploratory drilling, geo- 
physical surveys, field examinations, and metallurgical tests. 

Most of the mills in the Central States use gravity concentration and 
flotation. In 1946 flotation concentrates comprised 46 percent of the 
total copper concentrates (excluding copper-lead flotation concen- 
trates from Missouri), 45 percent of the lead concentrates, and 57 
percent of the zinc concentrates produced. Active smelters in the 
Central States in 1946 were the copper smelter at Hubbell, Mich.; 
lead smelters at Alton, Ill., Herculaneum, Mo., and Galena, Kans.; 
and zinc smelters at Bartlesville, Blackwell, and Henryetta, Okla.; 
Fort Smith, Ark.; and Danville, Depue, East St. Louis (electrolytic 
plant also), and LaSalle, Ill. One oxide plant at Coffeyville, Kans. 
two at Hillsboro, Ill., and one at Columbus, Ohio, used raw or roasted 
concentrates. Smelters at Donora and Josephtown, Pa., and Meadow- 
brook, W. Va., treated some of the concentrates from the Central 
States. Six waelz plants, operated in conjunction with zinc smelters 
in the Central States, treated a total of 172,650 tons of old residues, 
current residues, carbonate ore, and clean-up material yielding 31,485 
tons of oxide averaging 65.38 percent zinc and about 3 percent lead. 
Most of the oxide was smelted along with concentrates to produce 


metal. 
REVIEW BY STATES 
ARKANSAS 


Mines in Arkansas produced 246 tons of zinc carbonate concen- 
trates in 1946 compared with 823 tons of carbonate and 29 tons of 
sulfide in 1945. The output of lead concentrates was 2 tons in 1946 
and 1 ton in 1945. The producing zinc mines in 1946 were the Big 
Hurricane open-pit mine in Searcy County and Mine 16 in Marion 
County, both equipped with mills. The lead came from the Brewer 
mine in Newton County. 
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ILLINOIS 


Northern Illinois (see section on Wisconsin for output data).—The 
Tri-State Zinc, Inc., continued to operate the Gray mine ! and 600-ton 
flotation mill south of Galena and in June began operating also the 
newly developed Bautsch mine. The Gray is opened by two shafts 
200 and 278 feet deep. The Bautsch shaft is 282 feet deep. Besides 
ore from the two mines, the mill treated old tailings from nearby 
properties. The Big Six (North Unity) and Bennett (South Unity) 
mines shipped ore to the Vinegar Hill custom flotation mill at Cuba 
City, Wis. The Ginte mine and jig mill were in production during 
January and February. The mill was used to re-treat tailings after 
the mine was closed. The Eagle-Picher Mining & Smelting Co. 
carried on exploratory drilling north of Galena. The Bureau of 
Mines continued small-scale exploratory drilling in the area. 

Southern Illinois.—The Ozark-Mahoning Co. (formerly Mahoning 
Mining Co.) operated its fluorspar-zinc-lead mines near Cave in 
Rock and 320-ton flotation mill at Rosiclare. The producing shafts 
were the W. L. Davis-Deardorf, W. L. Davis No. 2, East Green, and 
West Green, which are 311, 146, 230, and 363 feet deep, respectively. 
The mill handled chiefly company ore but also treated ore, bulk con- 
centrates, and middlings containing zinc, lead, and fluorspar from 
other mines and mills in Southern Illinois and Kentucky. The mill 
products were fluorspar concentrates (mostly acid grade), zinc con- 
centrates averaging 62.88 percent zinc, and lead concentrates con- 
taining 71.39 percent lead. The Minerva Oil Co. fluorspar-zinc mine 
and 200-ton flotation mill north of Cave in Rock were operated 
steadily. The mine is opened by a 645-foot double-compartment 
shaft and drifts and raises from the 640-foot level. Most of the 
fluorspar concentrates shipped were of ceramic grade, and the zinc 
concentrates averaged 63.16 percent zinc. The Alco Lead Corp. 
operated its open-pit lead mine near Elizabethtown and the remodeled 
Benson mill. The concentrates comprised roughly two-thirds lead 
carbonate and one-third lead sulfide; part of them contained some zinc 
sulfide also. The total output of lead concentrates in Southern 
Illinois in 1946 was 5,546 tons averaging 66.08 percent lead and yield- 
ing 3,592 tons of recoverable lead, 29 tons of zinc, and 2,302 ounces of 
recoverable silver; zinc concentrates totaled 8,290 tons averaging 
62.99 percent zinc and yielding 4,701 tons of recoverable zinc. 


KANSAS 


The Kansas zinc and lead mines are in the Tri-State (Joplin) mining 
region, embracing parts of Cherokee County, Kans., and Ottawa 
County, Okla., and about 12 counties in Southwestern Missouri. 
General details of the Tri-State mining industry are given in the 
following pages on Southwestern Missouri.], „ wa 


! Zinner, Paul, and Lincoln, Francis Church, Exploration of the Gray and Bautsch Lead and Zinc De- 
posits, Jo Daviess County, Ill.: Bureau of Mines Rept. of Investigations 3947, 1946, 28 pp. 
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Mine production of lead and zinc in Kansas, 1942-48 


Metal content ! 
Lead concentrates | Zinc concentrates 
Mines 21 
Year pro- ne 
ducing 
1942........ 81 
1943........ 82 
1944........ 85 
1945........ 82 
1946.—— 82 


1 In calculating meta! content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the value of ore and metal it should be borne in mind that the value given for 
the ore is that actually received by the producer, whereas the value of the lead and sinc is calculated from 
the average price for all grades. 


Tenor of lead and zinc ore and old tailings milled and concentrates produced in 
Kansas, 1945-46 


1945 1946 


Crude | Old tail- 
ore ings 


Crude 


Old tail- 
ore ings 


Total ore and old tailings milled.................... short tons.. 2, 980, 313 | 1,314, 012 
Total concentrates produced: 
EA aaa iea ases do 9,967 |.......... 8,499 |.......... 


ae“ 8 do 
Ratio of concantrates to ore, etc.: 
Lead 


drr —ßdVum aur percent. 8 0.20 ee 

et do.... 2. 82 0. 30 
Metal content of ore, etc.: ! 

A A ͤ K AE do.... Wee 3 

IJ ³Ü¹¹.. ͤ K ĩͤ ĩͤ K 8 do : 1.70 18 

Average lead content of galena concentrates.............. do.... A VE eee FN „ 

Average zinc content of sphaler ite concentrates.......... do ; 60. 29 59. 55 

Average value per ton: 
Galena concentrateS............ ccc eee cce Lac cA ere cese .04 |.......... $163.34 |.......... 
107. 112. 40 $116. 36 


—— — ege o ee ooo ee ee eg ee e 


1 Figures represent metal content of the crude ore (or “‘dirt’’) only insofar as it is recovered in the concen- 
trates; data on tailing losses not available. 

The Baxter Springs-Blue Mound-Treece area contributed 84 per- 
cent of the total Kansas output of zinc concentrates and 95 percent 
of the lead concentrates in 1946. About 36 percent of the crude ore 
mined in the arca was concentrated in the Central mill of the Eagle- 
Picher Mining & Smelting Co. at Cardin, Okla. Most of the ore 
was transported to the mill over the Northeast Oklahoma Railroad, 
which has spur tracks to the KEE ore-hoisting shafts. A large 
5 opened in 1946 was the Eagle-Picher Foley-Mullen mine at 

lue Mound. The mine is worked through a new 455-foot shaft 
(the deepest shaft in the Tri-State district) on the north end of the 
Foley lease. Other producing Eagle-Picher mines in this area were 
the Big John, Leopard No. 2, Parmenter, Puterbaugh, Sim C. No. 1, 
Webber mines, Westside-Foley mines, Wilbur, and Leopard-Youse 
Slaughter. The company operated the Paxson, Stoskopf, and Swalle 
“D” mines and the Paxson mill as agent for the Office of Metals 
Reserve. Diesel truck haulage is being used advantageously in the 
Paxson mine. 


3 Clarke, 8. 8., Diesel Truck Haulage at the Paxson Mine: Eng. and Min. Jour., vol. 148, No. 3, March 
1947, pp. 54-56. 
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The St. Louis Smelting & Refining Co. mines near Baxter Springs 
were large producers; they comprised the Ballard, Clark, English 
“O”, Keith (North 60), Moore, Shanks, Slaughter, and Walter H. 
The mines are served by the company No. 8 central mill, which also 
treated custom ore from the Keith (South 20) mine and the C. & M. 
lease (St. Louis No. 4) in Oklahoma. Other Kansas mines were 
served by the Beck No. 3, Dines, Youngman, and Wade mills or by 
mills in Oklahoma. Important producers included the MacArthur 
mine, Beck (Smith, Swalley), Lula Bell (Liza Jane), Dines (Hartley 
No. 1, Stoskopf, Tar Creek), C. K. & E. (Stebbins, Karcher), Robinson 
(Douthit, Jarrett), Harris (E-W. No. 24, Silver Fox), Bilharz (Muncie), 
Bilwil (Ebenstein), Little Ben (Bendelari), Mark Twain (Blue Mound), 
Mid-Continent (Wright), and Wade-Rea (Hunter, Hartley). 

The Barr Cleanup mill continued active. The Captain mill and the 
Semple (Martin, in Oklahoma) treated old tailings from Kansas. 
Stripping operations by F. W. Evans Mines on the old caved Peru 
mine workings were suspended early in 1946. In November Fred 
Childress & Sons began sinking a 434-foot shaft on the Vanatta prop- 
erty near Melrose. 

t Galena the principal producers were the Eagle-Picher Murphy 
and the Galena Mining Co. Southside mines, shipping to the Central 
mill; and the Bonanza, Mess Cave, and Murray-Davis, shipping to 
mills in Missouri. The Eagle-Picher lead smelter and lead and zinc 
pigment plant at Galena purchases most of the lead concentrates 
produced in the Tri-State district. At Peacock the Carson tailing mill 
operated until it burned March 7. 

In the Waco district (Kansas part) the St. Louis Smelting & Re- 
fining Co. operated its No. 9 mill on company and custom ore. The 
Kansas shippers to the mill were the company Barnsdall and Grasselli 
mines and the Stotts City Mining Co. Oscar Bennett mine. The F. W. 
Evans Mines operated its mill and the St. Louis and O'Neill mines. 


KENTUCKY 


The Kentucky output of recoverable zinc in 1946 was 314 tons and 
lead 95 tons compared with 182 and 129 tons, respectively, in 1945. 
The K. T. Dome Mining Svndicate operated the Gratz zinc-lead mine 
and 50-ton mill at Gratz in Owen County. The United States Coal & 
Coke Co. produced byproduct zinc and lead concentrates in its 
fluorspar mill at Mexico, Crittenden County. Other fluorspar pro- 
ducers shipped material containing zinc, lead, and fluorspar to the 
Ozark-Mahoning mill at Rosiclare, ae the principal shippers were the 
Ozark-Mahoning Mineral Ridge and Babb mines. 


MICHIGAN 


The mine output of copper in Michigan decreased 29 percent in 
1946 from 1945. This drop, following the 28-percent decline in 1945, 
reduced production to the lowest level since 1879. The Quincy and 
Copper Range mines, operated until August 1945, were idle through- 
out 1946. The reclamation plants and all but one of the mines were 
inoperative from May 11 to June 16 because of the shortage of coal. 
The average price per pound of fine copper paid for the mine output 
was 20.48 cents (including Federal premiums) compared with 17.77 
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cents (including premiums and increment from special prices) in 
1945. In 1946 mine mills treated 1,611,579 tons of rock yieldin 
31,018,000 pounds of fine copper, and reclamation plants handle 
3,108,415 tons of old tailings yielding 12,308,000 pounds of copper. 

The concentrate (‘‘mineral’’) produced at mills in Michigan in 
1946 was smelted in the Calumet & Hecla smelter at Hubbell; the 
Copper Range smelter was not run in 1946. None of the copper bul- 
lion produced during the year was shipped to electrolytic refineries 
for recovery of silver, and no silver was reported recovered from tables 
or jigs in the mills. 


Mine production of silver and copper in Michigan, 1942-46 ! 


Copper 
Concentrate 
(‘‘mineral’’) 
Yield Crude ore 
and sands 
(short 
Pounds i tons) 
per ton o 
crude ore Percent 
and sands 
141, 372, 582 4, 362, 640 
143, 142, 155 ; 4, 403, 594 
129, 646, 181 : 5, 410, 238 
97, 467, 825 : 5, 196, 932 
72, 179, 300 4, 719, 994 


1 Figures based upon actual recovery of copper from “mineral” smelted and estimated recovery from 
“mineral” not smelted during year. 


Value of silver and copper produced by Michigan mines, 1942—46 


Copper Copper 
Per Per 
Year | Silver ton of Total Year | Silver ton éi Total 
crude crude 
Total ore Total ore 
and and 
sands sands 


—— o — —— | | —— — | — ey —ñ— 


1042..../$43, 857 1811. 054, 318 | 1 $2. 53 | $11,098,175 ¡| 1945....[$15, 547 | ! $8, 208, 270 | 1$1.58 | $8, 223, 817 
1943....| 34, 474 | ! 12, 155, 40 | 12.76 | 12,193, 114 || 1946....|.......- 17,018,812 | !1.49 7 
1944....| 38, 555 | 1 11,453,670 | 12.12 | 11, 492, 225 


1 Value of copper calculated at average weighted price (including Government bonuses) for all domestic 
copper sold (see first table of this chapter, footnote 3). Lf calculated at actual prices paid to Micbigan 
operators, the value of the copper was—1042: $11,722,792, or $2.69 to the ton of crude ore and sands; 1943: 
$15,139,831, or $3.44 to the ton; 1944: $14,033,131, or $2.59 to tho ton; 1945: $10,801,506, or $2.08 to the ton; 1946: 
$8,871,332, or $1.58 to the ton. 


The Calumet and Hecla Consolidated Copper Co. operated its 
Ahmeek stamp mill, the Lake Linden and Tamarack reclamation 

lants, and the Ahmeek, Allouez, Centennial, Douglass, Iroquois, 
North Kearsarge, and Peninsula mines. Ore was also produced in 
development at the Seneca No. 2 mine, last operated in 1930. The 
shaft and surface plants were being reconditioned to develop at depth 

ound overlying the Kearsarge lode adjacent to the Ahmeck mune. 
he following data are extracted from the annual company report to 
stockholders. Production the first half of 1946 was hampered by 
shortage of underground labor and the 36-day shut-down caused by 
the coal strike. Rock stamped totaled 1,264,836 tons yielding 24,515,- 
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647 pounds of copper. The output of pruna copper from the two 
reclamation plants totaled 7,255,485 pounds. The Lake Linden plant 
treated low-grade amygdaloid tailings from the Osceola lode. Because 
of the gradually decreasing copper content, the current operating cost 
has risen to 22 cents, the maximum allowed under the Premium Price 
Plan. The Tamarack plant, operating on amygdaloid tailings from 
the Kearsarge lode, showed a small profit. The new secondary copper 
department reached a satisfactory production rate. At the smelter 
. two furnaces were rebuilt. Increased smelting requirements will 
necessitate erection of another furnace. Exploration by diamond 
drilling continued throughout the year. The results in the Copper 
Harbor area were negative, and it was decided to transfer attention 
to company lands nearer the known ore bodies. The mineral rights 
were purchased on more than 2,000 acres of the Mayflower-Old 
Colony land. The exploratory program has added materially to the 
company’s known ore reserves. If the present relationship between 
copper prices and labor and supply costs is maintained, the mines of 
the company are assured of many years of productive life. 

The Isle Royale Copper Co. operated its mine continuously and 
produced 16 percent more copper than in 1945. According to the 
annual company report to stockholders, mining operations consisted 
entirely of stoping out ore reserves, as no development work was done 
in 1946. The mill stamped 346,743 tons of rock, with two heads 
operated most of the time on a 5-day-week basis. The yield of refined 
copper was 18.754 pounds per ton of rock stamped compared with 
18.946 pounds in 1945. Production costs were 19.295 cents per pound 
of copper delivered. Depletion amounted to 1.3772 cents per pound, 
making an over-all cost of 20.6722 cents. 

The Quincy Mining Co. reclamation plant treated 1,006,415 tons of 
sands yielding 5,052,515 pounds of fine copper. The Quincy mine, 
closed August 31, 1945, remained idle throughout 1946. The mine 
had been operating under a special-price Government contract for 
copper and was unable to continue operations at the price obtainable 
under the Premium Price Plan after the contract expired. The annual 
company report to stockholders for 1945 states that the mine had been 
in operation nearly 100 years. Copper produced totaled 848,083,134 
pounds, and dividends paid amounted to $27,002,500. Mining in 
recent years was at depths ranging from 8,000 to 9,000 feet on the lode, 
or at vertical depths ranging from 5,000 to 6,000 feet. The copper 
contents of the lode continued good at these depths. In discontinuing 
operations the shaft pillars were not mined, so that it will be necessary 
only to unwater the mine to resume operations if future conditions 
Ae them profitable. 

The Copper Range Co. mines, mill, tailing plant, and smelter in 
Houghton County remained idle throughout 1946. In Ontonagon 
County the company continued drilling on its White Pine property 
and sank a 30° inclined shaft. Ore was encountered at a depth of 
900 feet, and the shaft was continued to 1,400 feet. A station was 
cut, and drifting on one level near the bottom of the shaft was pro- 
gressing as the year ended. 
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MISSOURI 


Missouri has been the chief lead-producing State for the past 39 
years and until 1918 had ranked first in zinc production for many 
years. The principal lead mines are in the Southeastern Missouri 
region. Silver and copper are recovered as byproducts in smelti 
lead concentrates produced in this region, and copper and a little silver 
have been recovered in some years (including 1944-46) from lead- 
copper-cobalt-nickel-iron ore mined in Madison County. Silver 
recovered in 1946 totaled 69,401 ounces and copper 1,857 tons com- 
pared with 94,822 ounces and 3,399 tons, respectively, in 1945. Inthe 
sale of the lead concentrates, no value is attached to-the silver and 
copper, as the quantity recovered per ton of concentrates is very small. 
The zinc output comes mostly from zinc-lead mines in Southwestern 
Missouri. The Central district of Missouri had a small output of lead 
in 1946 and of both zinc and lead in the years 1942-45; the figures are 
included with those of Southeastern Missouri in the table that follows. 


Mine production of lead and zinc in Southeastern and Central Missouri, 1942-46 


Metal content ! 
Lead concentrates | Zinc concentrates 


(galena) (sphalerite) ! 


Short 


271, 255 |$19, 426, 510 ; 197, 432 |$26, 455, 888 
257, 305 | 18, 490, 413 ,710 | 179, 134 | 26, 870, 100 
243, 279 | 19, 020, 200 » 206 169, 962 | 27, 193, 920 
245, 805 | 21, 870, 243 à 173, 053 | 29, 765, 116 
189, 401 | 21,677, 221 7 | 135,891 | 29,624, 238 


1 Includes zino-lead carbonate concentrates. 

3 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all erades. 

ace given are to a certain extent arbitrary, as part of the lead concentrates are smelted by the 

ucer. 
pr Includes 450 tons recovered from lead-smelter slags. 

5 Includes 360 tons recovered from lead-sinelter slags. : 

* Includes 776 tons recovered from lead-smelter slags and byproduct matte from lead smelting. 

? Includes 240 tons recovered from byproduct matte from lead smelting. 


Mine production of lead and zinc in Southwestern Missouri, 1942-46 


Lead concentrates Zinc concentrates Metal content ! 
Year Galena Carbonate Sphalerite Silicate Zine 
Short Short Short Short Short Short 
tons Value Value tons Value tons Value tons Value tons Value 
19422. 2, 790 $303, 331 66, 881/$4, 791, 020| 1, 510| $23, 940) 2, 116/$283, 544| 35, 552 $6, 612, 672 
19143. 7, 679 908, hui) E, 56, 357 5, 724, 079 1, 037] 51. 261 5. 776) 866, 29, 4900 6, 369, 840 
1944....... 6, 294| 752, 796 64, 651| 6, 898, 980] 2, 453 35, 118| 8, 006, 904 
1945....... 4, 679, 635, O31 ew we liess 40, 156| 4, 605, 647 À 5, 734 21, 580, 4, 963, 400 
3: 702, 178| 21, 783| 5, 315, 052 


1946....... 4, | 734, 676 40, 937) 4, 985, 668 


1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated from 
tbe average price for all grades. 
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Tenor of lead ore and concentrates in Southeastern Missouri disseminated-lead 
district, 1942—46 


1942 1945 1946 
Total lead ore ⁴⁴ )))) short tons. . 7, 107, 191 6, 831, 377 6, 6, 675, 767 | 5,491. 239 
Galena concentrates in ore percent.. 3. 90 3. 76 3. 68 3. 44 
Average lead content of galena concentrates. percent. 72. 65 70. 99 71. 66 73. 09 
Average value per ton of galena concetrates.......... $70. 04 $88. 95 $114. 39 


1 Includes lead-copper ore. 


Tenor of lead and zinc ore and old tailings milled and concentrates produced in 
Southwestern Missouri, 1945-46 


OA A II E Nd eei 
/// E Ee 
¡E WEE EE 
I) IEA ee d 2.4 
Metal content of ores, etc.: ! 
Lead oo eras bere Sei eee eee ae do... 0.21 0. 001 
TANG 3 oe I DD CNN RI NE do.... 1. 42 Q. 46 
Average lead content of galena concentrates.............. do.... 76. 29 65. 75 
Average lead content of lead carbonate................... OO. occ VE A 63.10 f.n... 
Average zinc content of sphalerite concentrates........... do.... ; 58. 90 38 
Average zinc content of silicates and carbonates.........- do.... CM E PR 31.63 Luanda: 


Average value per ton: 
Galena concentrates... eee eee ee eee eee 


Figures represent metal content of the crude ore (or dirt“) only insofar as it is recovered in the concen- 
trates; data on tuiling Josses not available. 


Southeastern and Central Missouri.—The Southeastern Missouri 
disseminated-lead district produced 135,796 tons of recoverable lead 
in 1946 compared with 173,005 tons in 1945. The output in 1945 
represented 44 percent of the United States total mine production 
and that in 1946 about 40 percent. 

The St. Joseph Lead Co. mines in St. Francois County were the 
principal producers. Four large ES were operated. The central 
ore-hoisting shafts and mills (one for each group) are at Bonne Terre, 
Desloge, Federal (Flat River), and Leadwood. Other shafts are 
used for men, supplies, and poor rock. The depth of the 15 shafts 
operated in 1946 ranged from 181 to 755 feet and averaged 430 feet. 
Development done on the four groups during the year totaled 64,814 
feet of drifting, 2,489,903 feet of diamond drilling, and 6,471 feet of 
churn drilling. The four mills together have a daily capacity of 
21,400 tons. "Treatment is by table concentration followed b 
flotation. Operating time was reduced from 6 to 5 days a wee 
April 28. A strike called by the local union October 23, which broke 
the no-strike 30-year record of the company, caused the loss of 7 
working days. Other data extracted from the annual company 
report to stockholders follow. Wages were increased 18.5 cents an 
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hour on April 28 and were again increased (12 percent) on November 
11, after free market conditions were established and lead prices 
advanced substantially. Salary adjustments were also made. Lead 
concentrates produced totaled 166,556 tons with a pig lead equivalent 
of 113,344 tons compared with 219,241 and 146,395 tons, respectively, 
in 1945. Reconstruction of the Herculaneum zinc furnace was 
completed by the year’s end, but resumption of slag smelting was 
postponed until the latter part of March 1947, owing to shortage of 
power and natural gas during the winter months in the St. Louis 
area. 

In Madison County the principal producer of lead was the Mine 
La Motte mine, owned by the Mine La Motte Corp. and operated by 
the St. Joseph Lead Co. The mill has a daily capacity of 1,500 tons. 
Two shafts 115 and 307 feet deep were operated. Development 
totaled 4,440 feet of drifts, 40,652 feet of diamond drilling, and 43,597 
feet of churn SE The Park City Consolidated Mines Co. Ruth 
mine and 500-ton flotation mill were operated steadily. The mine 
shaft is 370 feet deep. The Fredericktown Lead Co. operated its 
400-ton mill and the Catherine and Fleming mines. The Catherine 
had one active shaft 71 feet deep and the Fleming two shafts 195 and . 
112 feet deep. The St. Louis Smelting & Refining Co. produced 
chiefly lead and lead-copper ore from its Madison group in 1946. 
Operations on the ore bodies that yield considerable cobalt and nickel 
were curtailed. Three shafts on the property average about 425 feet 
in depth. The 600-ton flotation mill made both lead and copper 
concentrates. In Jefferson County the DeSoto Lead & Zinc Co. mill 
operated on zinc-lead carbonate ore from the Valle dumps. Com- 
panies that did deep exploratory drilling in Washington County an- 
nounced no conclusive results during the year. 

In Central Missouri the D. F. & H. Mining Co. operated the Glover 
open-pit lead mine and a small Joplin-ty pe mill. 

Southwestern Missouri.—The following table, the first four para- 
graphs, and the charts under this heading pertain to the Tri-State 
mining industry as & whole; the remaining text reviews mining and 
milling in Southwestern Missouri only. 

The Tri-State district continued in 1946 to be much the largest 
zinc-producing district in the United States and again ranked third 
in lead production. A large part of the output came from mines that 
operated under maximum-price quotas of the Premium Price Plan. 
Some mines in this group have no developed ore reserves left but, with 
the aid of premiums, derive ore from undergrade rock removed in 
drifting out from edges of worked-out ore bodies on feeders (mineral- 
ized fractures), ordinarily an exploratory operation. 

The weekly quoted price for 60-percent zinc concentrates at Joplin 
in 1946 was $50 a ton from January 5 to October 26 (except for the 
weeks ending July 13, 20, and 27, when there was no market), $54 
from November 2 to 9, and $64 from November 16 through December 
28. The quoted price of lead concentrates was $76.01 a ton from 
January 5 to June 1, $99.96 the rest of June, $117.96 from July 6 to 20 
(no market July 27), $99.90 from August 3 to November 9, $132.30 on 
November 16, $151.02 from November 23 to December 14, and 
$160.50 on December 21 and 28 (the highest on record up to that time, 
but later advances brought the price to $195.65 on March 8, 1947). 
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Federal premium payments continued on essentially the same basis 
as in 1945, except that producers who began operating after October 
27, 1943, became eligible for the same premiums as old producers. 
These premiums were: For 60-percent zinc concentrates, $29.70 a ton 
for assigned production under the A-level quota, $59.40 for B-level, 
and $89.10 for C-level; for 80-percent lead concentrates, $41.80 for 
A-level and $83.60 for B-level. 1946 the maximum B lead premium 
was expanded an additional $41.80 a ton of concentrates, and an 
exploration premium of $10.80 a ton for zinc concentrates and $15.20 
for lead concentrates was established. After ceiling prices were 
abolished November 9, premiums were computed on the basis of 
market prices and were assigned in terms of dollars per ton of con- 
centrates instead of A, B, or C quotas. 


Production of lead and zinc concentrates in the Tri-State district (Kansas, Okla- 
homa, and Southwestern Missouri), 1942-46 


FROM CRUDE ORE 


Average assay | Average value 
Concentrates pro- à 
duced (short tons) of ea aa per ton of con 


44, 857 2.36 | 78.12 | 59. 57 35 , 
1 20, 700, 918 46, 345 6, 236 1.82 | 76.45 | 59.22 | 120.65 | 100.52 
1944... A , 411, 398 36, 934 | 355, 401 17 1.66 | 77.52 | 59.50 | 119.96 | 104. 81 
e eee 18, 712, 692 31,844 | 259, 001 17 1.38 | 75.45 | 69.75 | 124.65 | 109. 
.. , 132 30, 650 | 258, 706 17 1.40 | 77.23 | 69.71 | 164.37 | 116.27 


About 43 mills were operating in the district in December 1946; 
14 were tailing mills, compared with 50 in December 1945, including 
16 tailing mills. The mine mills, including those treating custom ore, 
together served about 183 mines (active all or part of the year) 
operated by 87 companies and individuals. These mines do not 
include very small gouges, mill clean-ups, or clean-ups of boulder piles 
at old shafts; the total producing mines, gouges, and clean-ups was 
248 compared with 226 in 1945. The depth of the operating shafts 
ranged from 45 to 450 feet. Most of the mines and mills were shut 
down about 3 weeks in July pending reinstatement of the Premium 
Price Plan, and a few were closed for other short periods by labor 
strikes. Prospect drilling lagged, but considerable drilling was done 
to develop extensions of ore bodies. The Bureau of Mines did churn 
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FIGURE 2.—Quantity of crude ore milled in the Tri-State district. 
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FIGURE 3.—Metal recovered per ton of crude ore (rock) milled in the Tri-State district, 1907-46. 


drilling in the Melrose, Galena, Racine, Thoms Station, and Picher 
(Kansas part) areas. Certain data on drilling and ore reserves and 
a historic summary of the district production were published.“ 

In Southwestern Missouri the Oronogo Circle open-pit mine was 
again the largest producer of zinc. The pit is 230 feet deep. The 
ore is trucked out of the pit and shipped by railroad to the Central 
Mill The Eagle-Picher Needmore and the Fenix & Sons Oronogo 
No. 5 shaft mines shipped ore to the Central Mill. Operating South- 
western Missouri mines equipped with mills included the Fenix & 
Martin La Tosca at Oronogo; the Kansas Explorations Buckingham- 
Gibson north of Oronogo and Jasper near Joplin; the Federal Mining & 
Smelting Co. Granby-American and 5 groups; the American 
Zinc, Lead & Smelting Co. Hunter group at Aurora (closed July 31); 
the F. W. Evans Sucker Flat; the C. C. Playter (Reynolds) mines at 
Waco; the Southwest (K. D. F.) silicate-carbonate mine at Stark 
City (closed April 16); the Kline at Wentworth; and Dividend at 
Spurgeon (closed in March). 

Other producing mines included the Napoleon and St. Louis Mining 
& Milling Co. group at Thoms Station; the Manning & Winston at 
Duenweg; the Little Pat, Mattes (Zig Zag), Eureka Producers (Rex), 
Turkey Creek (Swartz), and Wildwood (Potter) at Joplin; and the 
Gascho, High Five, Olsen, O’Neill, and St. Louis at Waco. The 
C. G. & C. Co. (Northside) and Mess Cave (Southside) mills at 
Joplin, the St. Louis Mining & Milling Co. mill at Thoms Station, and 
the Magajupa (Sciota) at Webb City treated custom ore. The Mis- 
souri Mining Co. tailing mill at Chitwood operated. The Alice mine 
in Ozark County shipped sorted carbonate and sulfide ores. 


$ Ruhl, Otto, Tri-State Zinc-Lead Ore Reserves: Bureau of Mines Rept. of Investigations 1 7 

Brichta, Louis C., Exploration for Zinc and Lead ore, Phelps Lease, Jasper Cae. Mee enc i 
Mines Rept. of Investigations 3941, 1946, 44 pp. ' 

Brichta, Louis C., Exploration of O’Jack Mining Co. Zinc and Lead Deposits, Jasper County, Mo.: 
Bureau of Mines Rept. of Investigations 4970, 1946, 39 pp. 

Martin, A. J., Summarized Statistics of Production of Lead and Zinc in the Tri-State (Missouri-Kansas- 
Oklahoma) Mining District: Bureau of Mines Inf. Circ. 7383, 1946, 67 pp. 
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OKLAHOMA 


e and milling in the Tri-State region—which includes North- 
eastern Oklahoma—are discussed in the preceding pages on South- 
western Missouri. 


Mine production of lead and zinc in Oklahoma, 1942-46 


Metal content ! 


Lead concentrates 
(galena) 


Zinc concentrates 
(sphalerite) 


Year Lead 
Short 
113 Value 
1942 22, 806 | $3, 056, 004 
19433. 19, 733 2, 959, 950 
1944. 170, 470 13, 944 2, 231, 040 
1945. 128, 934 12, 664 2, 178, 208 
1946. 129, 47315, 170, 928 13,697 | 2, 985, 946 16, 970, 688 


1 In calculating metal content of the ores from assays allowance has been made for Reie? losses of both 
lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the produccr, whereas the value of the lead and zinc is calculated 
{rom the average price for all grades. 

3 Includes 58 tons of zinc carbonate averaging 31.03 percent zinc. 


Tenor of lead and zinc ore, old tailings, and slimes milled and concentrates 
produced in Oklahoma, 1945-46 


1945 1946 
Old tailings Old tailings 
Crude ore and slimes Crude ore and slimes 

Total ore, etc., milled...................... short tons. .] 3,266,151 | 8,919,155 | 3, 699, 762 8, 509, 891 
Total concentrates produced: 

GV... ͤ yd A ð eder do 17, 002 196 17, 667 180 

Sphalerite. ............. 2 c LL lc LLL Ll lllree do.... 96, 556 32, 378 102, 587 26, 886 
Ratio of concentrates to ore, etc.: 

ET AA A AEE percent. 0. 52 0. 002 0. 48 0. 002 

Zin0.. 22:1: ees tt oil 8 do.... 2. 96 . 36 2. 77 . 32 
Metal content of ore, etc.:! 

/öõÄÜO -k eles do . 39 . 001 .38 . 001 

ZINC o 2öÄ— do 1. 77 .21 1. 66 .19 
Average lead content of galena concentrates .....do.... 75. 39 51.02 78.62 47. 78 
Average zinc content of zinc concentrates........ do.... 59. 98 58. 94 59. 91 68. 81 
Average value per ton: 

Galena concentrate s $122. 60 $68. 52 $163. 40 $90. 91 

Zinc concentrate s. 110. 54 103. 39 116. 75 118. 78 


1 Figures represent metal content of the crude ore (or dirt“) only insofar as it is recovered in the concen- 
trates; data on tailing losses not available. 


The Eagle-Picher Mining & Smelting Co., largest producer of zinc 
and lead in the Tri-State district, operated its Central mill at Cardin 
at a higher rate than in 1945. The mill (capacity expanded to 15,000 
tons daily) is equipped with differential-density (sink-and-float) 

reliminary-concentration units, which furnish an enriched product 
or treatment by jigging and flotation. Of the total ore treated in 
1946 (3,496,105 tons), 59 percent came from Oklahoma.  Eagle- 
Picher mines in Oklahoma shipping to the mill were the Blue Goose 
mines, Buffalo, Crawfish, Douthat, Goodeagle mines, Gordon No. 2, 
Grace Walker No. 2, Hum-bah-wat-tah mines, John Beaver, Little 
Greenback, Lotson mines, Netta, Piokee, See Sah No. 3, Slim Jim 
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(Bankard and Vantage), Southside, Swift, and White. The company 
also milled a large tonnage of low-grade boulders obtained from waste 
shaft dumps. Other large Oklahoma shippers to the mill included the 
Davis Big Chief (Skelton, Imbeau), Federal Mining & Smelting Co. 
(Lucky Syndicate-Howe, Gordon, Quapaw-Davenport), Mid-Con- 
tinent (Acme, Wright), F. W. Evans (Shorthorn, Craig), W. M. & W. 
(Velie), Carpenter (New York-Grace Walker, Oko), C. G. & C. 
(Lucky Bill), Mahutska (Jeff City-Eudora), Tongaha, Hudson (Bing- 
ham), Blue Bird, and Bob White. 

Other large producers equipped with mills were the American Zinc 
No. 7 mine, Cameron & Henderson (Admiralty mine), Marcia K 
(formerly Lawyers), Rialto, Scott, United Zinc Royal and Park Wal- 
ton, and Weidman (Woodchuck and Townsite). The Mission mill 
treated custom ore. The Baird (Harris), C. & M. (St. Louis No. 4), 
Farmington, Pelican, Quebec-Gray, Toltec, and Waxahachie mines 
were operated. The Kansas Explorations Ritz mill ran until March, 
when the mill, shaft derrick, and hopper burned. The derrick and 
hopper were rebuilt during the year. The M. & W. Mining Co. 
Prewster-Huttig and Ninety-Six mines shipped ore to the company 
mill near Baxter Springs, Kans. The Four-Mile (T. R. Smith) mine 
made a small output. 

Operating tailing mills in Oklahoma comprised the Atlas, Big 
Chief, Britt & Pritt, C. G. & C., Cardin Nos. 2, 3, and Western, 
Evans-Wallower No. 4, Semple (Martin), and Tri-State Zinc Ottawa 


and Sooner. 
WISCONSIN 


The Wisconsin zinc- and lead-mining area is in the Upper Mississippi 
Valley region, which includes adjacent parts of Illinois and Iowa. 
The eae part has had no production since 1917. Since 1942 the 
Office of Metals Reserve has purchased and stock-piled locally some 
of the crude ore mined in the region. The metal output from the 
stock-piled ore is credited to the production of the year in which the 
ore is milled rather than to the year in which it is mined. 

The total regional output of finished (60-percent) zinc concentrates 
was 32,930 tons and lead concentrates 2,557 tons in 1946, compared 
with 34,758 and 3,011 tons, respectively, in 1945. The Northern 
Illinois are& produced 7,338 tons of finished zinc concentrates and 
367 tons of lead concentrates in 1946 compared with 6,726 and 648 
tons, respectively, in 1945; the yield of recoverable metals was 4,068 
tons of zinc and 273 tons of lead in 1946, compared with 3,757 and 
485 tons, respectively, in 1945. The Wisconsin output from 1942 to 
1946 is shown in the following table. 

The Vinegar Hill Zinc Co. custom-flotation mill at Cuba City 
affords & regional market for crude ore and rougher jig zinc-iron-lead 
sulfide concentrates. The mill produces finished zinc and lead concen- 
trates and also iron concentrates utilized in the adjoining company 
sulfuric-acid plant. The principal Wisconsin shippers to the mill in 
1946 were the Cuba Mining Co. (Andrews mine), Gill Bros. (James), 
Meloy & Baker (Hoskins, Martin); the C. F. & H. (Mulcahy), New 
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Lucky Hit (Coughlin, Wilkins), Kittoe, Hofer (Boyle), Thompson, 
Little Benny (Monroe), Fox (Cottingham), Little Grant, North Star, 
and Deuce (New Harty) mining companies; Harold Reinke Partner- 
ship (Federal), and Whitechurch & Farr (Little Mullen). 
ther Wisconsin mills making finished (flotation) concentrates 
were the Dodgeville Mining Co. mill at Dodgeville (serving the 
Dodgeville No. 3 and Simpson mines); the W. Y. Faithorn mill at 
New Diggings (Champion mine); the Northwest Zinc Co. tailing 
mill near Hazel Green; the Chestnut Hill Zinc Co. tailing mill near 
5 and the Coker mill near Livingston. The Coker mill was 
5 y the United Milling & Mining Co. until August 25, when 
the company completed running its tailing reserve and ceased opera- 
tions. The mill was then taken over by the Inland Lead & Zinc Co., 
which had been developing the Coker and Rundell mines. The new 
company built a crushing plant on the Rundell property and used it 
and the Coker flotation mill to treat ore from the two mines. 
The Mining Division office of the Bureau of Mines at Platteville, 
closed early in 1946, was 0 in August, and field investigations 
were resumed. Drilling in the vicinity of Fairplay began November 


5 is on some of the drilling done in previous years were pub- 
shed. 


Mine production of lead and zinc in Wisconsin, 1942-48 


Metal content ! 
Lead concentrates Zinc concentrates 
(galena) (sphalerite) 
Year Lead Zinc 
Short Short Short 
tona Value tons Value tous Value 
1942 1,692 | 2 $104, 896 17, 449 251, 028, 828 775 $103, 850 9,426 | $1,753, 236 
1943 1. 307 3 111,360 26, 632 | 11,624, 858 920 138, 000 14, 387 3, 107, 592 
1944... 1. 951 3 165,853 28, 696 71, 892, 313 1, 415 228, 400 15, 519 3, 515,172 
191858. 2. 363 3 210, 414 28, 032 | 2 2, 109, 877 ], 776 305, 472 15, 561 3. 579, 030 
——— 3 323, 550 3 2, 730, 408 1, 588 346, 184 14, 276 3, 483, 344 


1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated from 
the average price for all grades. ! 

? Most of the finished zinc concentrates and part of the lead concentrates produced in Wisconsin in 1912-46 
came from a custom mill treating purchased crude ores and low-grade bulk concentrates on which premium 

yments had been made previously to mine operators; therefore the value of these concentrates is calcu- 
(SA at market prices. Premium payments not reflected in the value of the finished concentrates amounted 
to about $399,000 in 1942, $1,059,000 in 1943, $1,384,367 in 1944, and $1,087,243 in 1945 for zinc and $18,500, 
$40,600, tau and $96,074 respectively, for lead; part of these payments, however, were forore which was 
stock-piled. 

3 Includes calculated value of premium payments on ore milled at custom mill. 


4 Lincoln, Francis Church, Exploration of the New Dale Rundell Zinc Mine, Mifflin District, Iowa 
County, Wis.: Bureau of Mines Rept. of Investigations 3012, 1946, 8 pp. 

Lincoln, Francis Church, Exploration of the Defense Zine Property, Iowa County, Wis.: Bureau of 
Mines Rept. of Investigations 3945, 1946, 7 pp. 

Berliner, M. Howard, Coughlin and Galena Level Zinc Mines Area, LaFayette County. Wis.: Bureau 
of Mines Rent. of Investigations 4047, 1947, 10 pp. 
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Tenor of lead and zinc ore and old tailings milled and concentrates 
produced in Wisconsin, 1945-46 


Crude ore | Old taſlings Crude ore | Old tailings 


Total oro, etc., milled...................... short tons.. 338, 033 619, 644 314, 819 551, 065 
Total concentrates produced: 
7//ôö% EE do.... 2,363 |...........- 2, 182 8 
EE 0...- 22, 435 4, 597 4, 587 
Ratio of concentrates to ore. eto.:! 
EE percent... o 0. 60 0. 001 
r; AO A AA do.... 6. 93 0. 74 6. 67 88 
Metal content of ore, etc.: 
Jͥͤ pad ne uUa do.... „ . 58 . 001 
ZH uo lc . woes do.... 4. 29 . 45 4.15 . A 
Average lead content of galena concentrates...... do.... . 76. 81 50. 00 
Average zinc content of sphalerite concentrates. do. 61. 83 60. 93 62. 15 61.11 
Average value per ton:3 
Galena concentratess $89.05 |............ $147. 83 $122. 13 


ee EE Ee . 101. 08 


1 Percentage represents finished flotation concentrates. 

3 Percentages represent metal content of the ore insofar as it is recovered in the concentrates. 

3 Most of the finished zinc concentrates and part of the lead concentrates produced in Wisconsin in 1945 
came from a custom mill treating purchased crude ores and low grade bulk concentrates on which premium 
payment had been made previously to mine operators; therefore, the value of these concentrates is calou- 

ted at market prices. Value in 1046 includes premium payments on all ore milled. 


Colorado 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
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GENERAL SUMMARY 


RODUCTION of recovered gold increased 41 percent in Colorado 
P in 1946 compared with 1945 but, except for 1943, 1944, and 1945 

was the lowest since 1876. The year 1946 marked the first full 
year of SE of lode and placer gold mines without the restric- 
tions of War Production Board Order L-208 since 1942. There were 
no important increases in 1946 in the quantities of silver, copper, and 
zinc recovered from ores mined in Colorado: lead prod-ction was 
virtually the same as in 1945. 

Colorado mines in 1946 yielded, in terms of recovered metals, 
142,613 fine ounces of gold, 2,240,151 fine ounces of silver, 3,508,000 
pounds of copper, 34,072,000 pounds of lead, and 72,294,000 pounds 
of zinc, the total valued at $19,903,509, a 19-percent increase over 
1945. Comparing 1946 with 1945, gold increased 41 percent in quan- 
tity and value; silver increased less than 1 percent in quantity and 
14 percent in value; copper increased 18 percent in quantity and 42 
percent in value; lead production was virtually the same, but the value 
increased about 27 percent; and zinc increased 1 percent in quantity 
and 7 percent in value. Of the total value of these five metals, zinc 
represented 44 percent, gold 25 percent, lead 19 percent, silver 9 
percent, and copper 3 percent. | 

Seven counties in Colorado produced over $1,000,000 in value of 
the five metals; in order of output, thev were: Eagle, Lake, San 
Miguel, San Juan, Teller, Dolores, and Summit. 

tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 
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The value of the metal production herein reported has been calcu- 
lated at the following prices: 


Prices of gold, silver, copper, lead, and zinc, 1942-48 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 


Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+-($20.671835) per fine ounce. 
wl 8080 buying price for newly mined silver. 1942 to Juue 30, 1946: $0.71111111; July 1, 1946 to Dec. 31, 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
Payments by Office of Metals Reserve for over-quota production. . 
Annual figures for the 5 years ended with 1946 and total production 
from 1858 are given in the table that follows. Colorado is second in 
the production of silver and gold, having yielded first place in the 
production of silver to Montana in 1942; California is the leading 
gold producer. 


Mine production of gold, silver, copper, lead, and zinc in Colorado, 1942-46, and 
total, 1858-1946, in terms of recovered metals 


$2, 201, 750 
1, 894, 501 
1, 599, 168 
1, 583, 488 
1, 810, 042 


567, 570, 125 


100, 935 
142, 613 


ge Een Ët ͤ el 


— . —— — (€ —— 
rine o —— nl 


$19, 896, 623 


——ÀS—— —— À— À—— —..— | Se —: ———— 
— 


18581946 2 250, 711 | 66, 285, 369 |? 2, 461, 882 238, 911, 863 


! Figure not available. 
3 Short tons. 


Gold.—Colorado mines yielded 142,613 ounces of gold in 1946 
compared with 100,935 ounces in 1945. The principal gold-producing 
districts were: Cripple Creek in Teller County, which produced 34 
percent of the State total gold output; Upper San Miguelin San Miguel 
County, 17 percent; Fairplay and Tarryall districts in Park County, 
13 percent; Animas in San Juan County, 11 percent; and California 
(Leadville) in Lake County, 8 percent. Dry and siliceous ores yielded 
74 percent of the State total gold; placers, 14 percent; zinc-lead ore, 
9 percent; and zinc, lead, copper, and lead-copper ores, 3 percent. 
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Gold and silver produced at placer mines in Colorado, 1942-46, in fine ounces, 
i in terms of recovered metals ! 


Gravel mechanically handled 


Small-scale 
band 


methods ? 


Hydraulic Nonfloating Tota! 
washing Dragline 


Year 
plants ? dredges 


1942 
1943... 8 


—— — mem zm 


enano e 


1 Nomenclature of methods revised to conform with tables of other State chapters. 
Includes all operations in which hand labor is principal factor in de livarias gravel to sluices, long 
toma D pores; ans, eere dry iba etc. i 
udes all placer operations using power excavator and washing plant, both on dry land; wh " 
ing p eno out fit plos esa i a E m Wo ween 
roduction by drazline ges inclu with that by connected-bucket dredge; Bureau of M 
not at liberty to publish separately. x ines 


Silver.—The output of silver increased from 2,226,780 ounces in 
1945 to 2,240,151 ounces in 1946. "The leading silver-producing dis- 
tricts were: Upper San Miguel in San Miguel County, which produced 
16 percent of the State total silver; Creede in Mineral County, 16 

ercent; Animas in San Juan County, 15 percent ; California (Leadville) 
in Lake County, 15 percent; and Pioneer in Dolores County, 8 percent. 
Dry and siliceous ores yielded 58 percent of the State total silver; 
zinc-lead ore, 33 percent; zinc ore, 5 percent; and lead, copper, and 
lead-copper ores and placers, 4 percent. 


E 
u 
o 
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Fin ore 1.—Value of mine production of gold, silver, lead, and zinc and total value of gold, silver, copper, 
Ig. and zine in Colorado, 1870-1946. ‘The value of copper has been less than $2,000,000 annually, except 
18 few years. 


Copper.—The output of recovered copper from mines in Colorado 
in 1946 was 3,508,000 pounds compared with 2,970,000 pounds in 
1945. Most of the copper produced in Colorado is recovered as a 
byproduct from ores mined for zinc, lead, or precious metal content; 
the exceptions are the ores from the Cashin mine in Montrose County, 
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the Malachite mine in Jefferson County, and the Idarado Mining Co. 
in San Miguel County—the latter makes a copper concentrate from 
its complex gold-silver-copper-lead-zinc ore. D and siliceous ores 
yielded 59 percent of the State total copper; zinc-lead ore, 24 percent; 
copper ore, 13 percent; and zinc, lead, and lead-copper ores, 4 percent. 

Lead.—The mine production of recovered lead in Colorado was 
34,072,000 pounds in 1946 compared with 34,088,000 pounds in 1945. 
The California (Leadville) district, Lake County, continued to be the 
largest producing area in the State and accounted for 26 percent of the 
State total lead. Other important producing districts included the 
Animas in San Juan County, 19 percent; Upper San Miguel in San 
Miguel County, 14 percent; and Pioneer in Dolores County, 13 per- 
cent. Zinc-lead ore yielded 54 percent of the State total lead; dry 
and siliceous ores, 37 percent; zinc ore, 6 percent; and lead, copper, 
and lead-copper ores, 3 percent. 

Zinc.—The output of recovered zinc from mines in Colorado in- 
creased from 71,546,000 pounds in 1945 to 72,294,000 pounds in 1946. 
The principal zinc-producing districts in 1946, in order of output, were: 
Red Cliff, California (Leadville), Pioneer, Ten Mile, Upper San 
Miguel, Animas, and Breckenridge. "These seven districts produced 
91 percent of the State total output in 1946. Zinc ore yielded 53 
percent of the State total zinc; zinc-lead ore, 38 percent; and dry and 
siliceous ores, 9 percent. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Colorado in 1946, by 
counties, in terms of recovered me 


SENS. Gold (lode and placer) | Silver (lode and placer) 


County — 
Lode | Placer | Fine ounces Value 
J%/ô§ĩ%—᷑tẽ EE MER 3 57 $20, 160 
Botlllef coo r, BU e A 3, 400 119, 000 8 
% es es one 5 1 412 14, 420 3. 
Clear Croek LLL... 21 1 3, 696 129, 360 66. 
A AA 8 S 40 ` 2n, 
Dolores . 136 4, 760 40, 
r . Ee 1 1 35 rks 
e . 164 5, 740 46, 
Fremont... lll clem 4 [m 19 A 1, 
Garfield Zeta lm ee LL 1 1 1. 
/ôÜ§Ü—A K ee gedet 9 8 8 12, 180 2. 
CAI nnn rd] SENDEN 145 5,075 2, 
Hinsdale.................--------- d EE 105 
Jefferson. oie eee aces 1 3 92 3, 220 
j» 28 1 10, 780 377, 300 
¡A A A 548 19, 180 
A A eels 3 175 6. 125 
Aiontozumg. AAA 1 |........ 142 4, 970 
Montrose MA EE ka 1 18 0 
SE —— MÀ — 9 ica e 8. 504 297, 640 
jp coolest hours wey aslo UN 8 20, O88 080 
Fit AA A 9 i. etus 1 i 
Rio Grande. M EDS: 1, 834 64, 190 
A ))!!! 8 
Bagunehe. ss ccsese: ron EE 57 1, 995 
San Juan. 15 PS 17, 396 608, 860 
San NTIguel .. . 24, 730 865, 550 
nf!!! on res 23 2 1, 667 AN, 345 
RK A EEN 25 ee 47,640 | 1, 667, 400 
Total: 19406 235 28 142,613 | 4,991, 455 
EEN 195 41 100,935 | 3,532,725 
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Mine production of gold, silver, copper, lead, and zinc in Colorado in 1946, by 
counties, in terms of recovered metals—Continued 


Copper Lead Zinc 
County <= —— Total value 
Pounds Value Pounds Value Pounds Value 

Adams qmm rre. A MEET POUR EN EE $20, 236 
Boulder............ 8, 000 $1, 296 136, 000 / 143, 242 
Chaffee. --....-.-.- 78, 000 12, 636 47, 000 A 722, 000 $88, 084 134, 157 
Clear Creek........ 38, 000 6, 156 941, 000 102, 569 780, 000 95, 160 400, 141 
Custer............. 9, 000 1, 458 445, 000 48, 505 356, 000 43, 432 115. 580 
Dolores ........... 223, 000 36, 126 4, 351, 000 474, 259 6, 870, 000 838, 140 1, 493, 309 
„ AMS: ICA ñ ñꝙßðꝝ. ARAS AA AA 35 
Eagle.............- 17, 000 2, 754 1, 380, 000 150, 420 | 32, 873, 000 | 4, 010, 506 4, 215, 770 

Fremont........... 30, 000 4, 860 , 000 3, 924 226, 000 27, 572 
2% ee vM. ⁵ĩð 8 35, 000 8, 815 110, 000 18, 420 18, 689 
Gllpi............. 5, 000 810 118, 000 12, 862 57, 000 6, 954 35, 500 
Gunnison.......... 40, 000 6, 480 778, 000 84, 802 , DOO 107, 970 216, 611 
Hins dale 4. 000 C ⁵⁰ð¹ ⁰ ð¹ ] MÜœͤ ³⁰¹˙¹⁰ÜA A · mw K A 1, 110 
Jefferson 83. 000 Ef ß Le oes 17, 353 
F 195, 000 31,590 | 8, 883, 000 968, 247 | 11,992, 000 | 1, 463, 024 3, 108, 798 
¡e REA AA PA AA EEN 8 MO EE 19, 471 

Mineral............ 61, 000 9, 882 492, 000 53, 628 6, 000 732 357, 
Montezuma EE WEE 6, 248 
Montrose.......... 292, 000 I ³o² Add EE 66, 766 
Ouray.............- 199, 000 02, 238 1, 743, 000 189, 987 1, 247, 000 152, 134 R28, 991 
Perk EE 17, 2, 754 122, 000 13, 208 683, 000 83, 326 815, 382 
PIC EE, EE EE 215, 000 23, 435 18, 000 2, 196 69, 303 
Rio Grande........ 14, 000 C777) 8 e 08, 347 
PP unc AN ] ⅛ -K EA ee! 14, 000 1, 708 1, 759 
WEEN 86, 000 13, 932 478, 000 52, 102 480, 000 58, 560 149, 533 
San Juan........... 757, 000 122, 634 7, 084. 000 772, 158 3, 757, 000 458, 354 2, 253, 957 
Ben Miguel........ J, 321, 000 214, 002 4, 762, 000 519, 058 3, 925, 000 478, 850 2, 367, 082 
Summit............ 1, 5, 022 2, 026, 000 220, 834 7, 293, 000 889, 746 1, 277, 570 
J AE A Jae cose yd k 8 1, 673, 480 
Total: 1946...| 3, 508, 000 568, 296 | 34, 072, 000 3, 713, 848 | 72, 294, 000 8, 819, 868 19, 903, 509 
1945...| 2,970, 000 400, 950 | 34, 088, 000 2, 931, 568 | 71, 546, 000 8, 227, 790 16, 676, 521 


Mine production of gold, silver, copper, lead, and zinc in Colorado, in 1946, by 
months, and in terms of recovered metals 


Gold (fine Silver (fine Copper Lead Zinc 

Month ounces) ounces) (pounds) (pounds) (pounds) 
January 9, 520 160. 273 306, 000 2, 426, 000 5, 906, 000 
Februar 9, 389 187, 177 240, 000 2, 990, 000 6, 440, 000 
;ö§; aca EE 11,914 194, 589 266, 000 2, 908, 000 7,076, 000 
april Eres NE EE 10, 385 153, 722 290, 000 2, 524, 000 5, 696, 000 
OY ois bette ee ects 12, 194 171, 774 276, 000 3, 160, 000 6, 290, 000 
Ä T 11. 515 164. 033 258, 000 3, 262, 000 6, 114, 000 
7 11, 258 179, 903 e 336, 000 2, 966, 000 5, 148, 000 
ANGUS << eects loci euer mecs 12, 473 312, 116 272, 000 3, 142, 000 5, 540, 000 
September....................... 12, 178 227, 458 298, 000 2, 228, 000 5, 354, 000 
October 13. 384 156, 936 336. 000 2, 480, 000 5, 690, 060 
November...............-...---- 13, 890 165, 175 320, 000 2, 966, 000 6, 380, 000 
December....................--. 14, 513 176, 495 310, 000 3, 020, 000 6, 660, C00 
Total: 1946060 142, 613 2, 240, 151 3, 508, 000 34, 072, 000 72, 294, 000 
1 TENDRE 100, 935 2, 220, 780 2, 970, 000 34, 088, 000 71, 546, 000 


MINING INDUSTRY 


The nonferrous metal-mining industry in Colorado in 1946 con- 
tinued to operate for most of the year at about the same rate as in 
the last part of 1945. Shipments of ores and concentrates from 
several properties commencing or resuming operations in 1946 were 
not begun until late in the year and accounted for much of the 
increased production for the State in November and December. 
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During 1946 skilled labor continued to be scarce, but common labor 
became comparatively plentiful. Materials and supplies were still 
difficult to obtain. Metal prices, except for gold, increased, as did 
costs of material and labor. The Premium Price Plan for copper, 
lead, and zinc ended June 30, along with price control. There was 
no price control from July 1 to July 25, when the President signed a 
new law effective July 26. Also on July 25 the President signed a new 
Premium Price Plan for copper, lead, and zinc (expiring June 30, 
1947); this plan was retroactive to July 1, 1946. 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Colorado in 1946, with content in terms of recovered metals 


Zine 

Source (pounds) 
Dry and siliceous gold ore 2, 188, 398 1, 180, 554 
Dry and siliceous gold-silver ore 9, 132, 883 5, 340. 361 
Dry and siliceous silver ore......... 1, 139, 018 318, 315 
12, 460, 299 6, S39, 430 
Copper o s. os nese WE 12,249 EE 
QOIS S LL cruce susc e 1,089, 18 
Lead-copper ore..................... SNOIE au 
A E 1,954,179 | 38. 372, 396 
Zinc-lead ore........................ 18,555,271 | 27,082,174 
1, 441, 118 | 21, 611, 701 65, 454, 570 
Total lode mines 1, 463, 496 | 122,441 |2, 236,453 | 3, 508, 000 | 34,072,000 | 72, 204, 000 
FFP ³oÜ¹mAA ³ð A 8 20, 172 3,698 AS esa uel as ey 
Total: 19466 .. 1,463, 496 | 142. 613 2, 240, 151 , BOR, 34, 072, 000 | 72 204, 000 
1045... Loco e etur 1,357, 551 | 100,935 |2, 226,780 | 2,970, 34, 088, 000 | 71,546, C 


METALLURGIC INDUSTRY 


Of the 1,463,496 tons of ore mined in 1946 in Colorado, 1,077,577 
tons (73 percent) were treated at concentrating mills and 360,750 tons 
(25 percent) at amalgamation and cyanidation mills with concen- 
trating equipment; 25,169 tons (2 percent) were shipped crude to 
smelters. Colorado has no zinc SEN consequently all zinc con- 
centrates produced were shipped out of the State; markets for these 
concentrates were had at Amarillo and Dumas, Tex., Depue, III., 
Palmerton, Pa., and Anaconda and Great Falls, Mont. The Arkansas 
Valley lead bullion-leady copper matte smelter at Leadville purchased 
most of the siliceous gold-silver and lead concentrates and silver, 
lead-copper, and lead ores shipped to smelters during the year; the 
Golden Cycle mill at Colorado Springs offered a market for nearly all 
the gold ores shipped for treatment. Smelters and custom mills in 
the Salt Lake Valley, Utah, continued to be important as a market 
for Colorado zinc-lead ores and concentrates. 

The destination and treatment of concentrates and ores produced 
by operators in the State are discussed in the following review by 
counties and districts. 
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Mine production of metals in Colorado in 1946, by methods of recovery, in terms of 
recovered metals 


Material Gold 


Method of treated Copper Lead Zine 
ethod of recovery E M edt (pounds) (pounds) 


— oe 


Ore and concentrates amalga- 


mated. lll 342, 976 r A A 
Sands and slimes cyanided........ 1 305, 735 39, 802 , ͥ y EE 
Concentrates smelted............. 134, 720 57, 594 32, 715, 026 72, 240, 512 
Ore smelted. .. 25, 169 3, 526 ; : 1, 356, 974 53, 488 
| od | EE, EES 20,172} , AA GEES 

Total: 1904 142, 613 2, 240, 151 A 34, 072, 000 72, 264, 000 
1945 ape cence 8 100, 935 | 2, 226, 780 i 34, 088, 000 | 71, 546, 000 


! Comprises 303,777 tons of sands and slimes from ore first roasted and amalgamated and 1,958 tons of 
selective-flotation tailings. 


Mine production of metals from amalgamation and cyanidation mills (with or 
1 concentration equipment) in Colorado in 1946, in terms of recovered 
me 

BY COUNTIES 


Recovered in 
bullion 


Concentrates smelted and recovered metal 


Ore 
E Concen- 
short trates 

Gold | Silver Gold | Silver 

tous) | (mne | (fine duced (fine | (fine 

ounces)! ounces) (short ounces)| ounces 


Copper Lead Zinc 
) (pounds) | (pounds) | (pounds) 


tons) 
BouMer............... 4,595 | 2,130 | 2,045 |... PA / EE, AE 
Chatfee .......------ 20 1 yl selec // o E 1 1.30 AA 
Clear Creek 3, 136 2, 002 680 66 257 3, 709 300 4,398 |.......... 
LN ios 1,817 40 34 32 I/ MENO 8 
G unni son 1, 265 77 56 ECC 
FV 19, 859 59 824 493 57 | 12,385 3,616 | 158, 408 226, 431 
La Plata.............- 2 Lt A A A A A AAA 2 one 
Montezuma........... 801 108 33 14 34 I/; A ace adele 
Ouraỹy yx 25, 677 4,715 1, 354 2, 803 3, 639 |122, 485 170, 000 933, 000 806, 300 
Rio Grande........... 4, 275 250 8 424 | 1,584 2, 330 14, 000 „„ 
San Miguel 402 14,266 | 11, lll... 
Summit 25 JJ Ty mete EE 
EE 298, 876 | 47, 640 1 ESA AAA 8 
Total: 1946....... 360, 750 | 61,321 | 14, 322 3, 841 8,611 |141, 424 187, 916 |1, 096, 484 | 1,032, 731 
1945. 544, 450 | 35, 589 | 18,856 | 20, 132 5, 107 1351, 317 422, 139 |4, 652, 604 | 9, 769, 100 


Dry and siliceous gold./315, 165 | 56, 531 | 11, 843 1,915 | 6,554 
Dry and siliceous 

gold Silver 25,853 | 4,766 | 1,670 3, 649 |122, 544 
Zinc-lead............. 19, 732 24 809 47 | 12, 326 


— ——— —f——— 


Total 1946........ 360, 750 | 61, 321 | 14, 322 5. 611 |141, 424 | 187, 916 |1, 096, 484 


1 Includes 4,109 ounces of gold and 1,898 ounces of silver recovered from amalgamating 200 tons of concen- 
trates caught in gold traps of flotation mills. 
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Mine production of metals from concentrating mills in Colorado in 1946, in terms 
of recovered metals 


BY COUNTIES 


Concentrates smelted and recovered metal 


Ore 
treated | Concen- 
(short trates 
tons) produced 
(short 
tons 
Boulder 14, 443 242 
Chaffee. .................... 3, 361 892 
Clear Creek 82, 713 8, 016 
ste erem 3, 842 709 
Dolores. .................... 35, 882 11, 021 
EB8glB..... On 144, 639 38, 785 
Fremont.................... 1, 848 281 
Garfield..................... 707 198 
Gp fr 4, 414 396 
Gunnison. nn 4, 204 1, 790 
Jefferson 3, 100 167 
E e T AR 292, 880 27, 000 
Mineral..................... 15, 552 1, 450 
GGG et oe 6, 567 1, 318 
PRIES. AAA 4, 245 897 
III! - 5, 180 196 
Rant 54 21 
Saguache.................... 3, 043 769 
Ban Juan 242, 714 13, 107 
San Miguel................. 208, 403 17, 457 
JJV 48, 11, 158 
Total: 1946. 1,077,577 | 130,879 
1945.............. 784, 109, 006 


Dry and siliceous gold.......| 191,762 

Dry and siliceous gold-silver.| 266, 495 

Dry and siliceous silver..... 26, 589 

Topper Geer 3, 100 

7 wets oo tice 15, 898 

VA vie O 172, 320 
Zinc-lead.................... 401, 413 54, 379 
Total 1946 1, 077, 577 130, 879 


51, 983 |1, 939, 036 |2, 883, 802 


Gold 
(fine 
ounces) 


25: ER 
8888828 


- 


= 


NSS 
88888 


E 


11, 938 


50, 075 |1, 742, 164 |2, 027, 075 


133, 680 
499, 072 
440, 103 

849 


15, 904 
117, 607 
731, 821 


— — — — — —— — — mr ———— | —————— | ee 


51, 983 |1, 939, 036 |2, 883, 802 


38, 132 722, 000 
921, 448 780, 000 
263, 134 356, 000 

4,351,000 | 6,870, 000 
1,376,958 | 32, 873, 000 

24, 400 216, 000 

35, 000 110, 000 
117, 100 57, 000 

E 885, 000 

8, 195, 780 | 11,765, 569 
309 6, 000 

789, 618 440, 700 
107, 132 683, 000 
131, 525 6, 703 
. 14. 000 
3,032 447, 809 
7,052, 888 | 3,757,000 
4,761,600 | 3, 925, 000 
' 987, 7, 293, 000 
31, 618, 542 | 71, 207, 781 
27, 318, 447 | 61, 740, 300 


Gross metal content of concentrates produced from ores mined in Colorado in 
1946, by classes of concentrates smelted 


Gross metal content 
Concen- SA — 
Class of trat roduc d C Lead 
of concentrates produce opper 
(short ne e Med (wet (wet 
tons) . y assay) 
ounces) | ounces) (pounds) | (pounds) 
Dry il ß 1, 473 2, 645 10, 510 32, 105 13, 577 
Dry gold-silverrr 141 65 2, 822 2, 732 o 
SA JJ 1, 963 5. 344 47, 119 1, 045, 228 90, 533 
(/ ² · A cR S de 35, 487 22, 611 |1, 476, 523 904, 135 | 27, 960, 307 
Lead-copper.................--........ 5, 089 10, 732 209, 843 712,095 | 2,796, 955 
Dry iron EEN 5, 611 5, 861 35, 066 37,210 756, 586 
Dry ſron-lead .. 2, 089 3, 401 19, 395 , 947 365, 969 
Total to copper and lead plants..| 51,853 50, 659 |1, 801, 278 |2, 743, 452 | 31, 993, 292 
SE EEN 79, 767 4, 303 210, 369 | 653, 027 1, 613, 032 
Zinc-lead !. 3, 100 3, 794 126, 070 202, 976 1, 074, 773 
Total to zinc plants 82, 867 8,097 | 336,439 | 856,003 | 2,687,805 | 80,459,679 
Total: 1946666. 134, 720 58, 756 |2, 137, 717 |3. 599, 455 | 34, 681, 097 | 85, 794, 873 
JJ 129, 138 56, 484 2, 169, 184 2, 925, 612 | 34, 010, 869 | 86, 366, 502 


! From zinc-lead ore, silver ore, and gold ore. 


3 From zinc ore. 
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Mine production of metals from Colorado concentrates shipped to smelters in 
1946, in terms of recovered metals 


BY COUNTIES 


Concen- Gold Silver 


trates Lead Zinc 
(fine (fine 
Sas ounces) | ounces) (pounds) | (pounds) 

Bauldseses id 242 139 6, 600 122, 278 
OG o occus ix cou Ee e Doa 894 42 26, 914 38, 610 722, 000 
Clear Creek LL. 3, 082 1, 578 35, 798 925, 846 780, 000 
Lt JN Mer TREN 7 37 8, 710 283, 134 356, 000 
o: lol lee eue ERR ERIS 11, 021 136 223, 000 4, 351, 000 6, 870, 000 
Ff! ²˙ꝛA¼ E eek oe ert ERES 38, 7 122 9,746 | 1,376, 958 | 32, 873, 000 
Fremont..........--......-..---------- 281 11 19, 028 400 216, 000 
Garfield 2-2 eee 198 1 1,758 “. 000 110, 000 
rr A ee uU C 430 257 8, 170 4, 800 117, 100 57, 000 
¿UIT Ll l.r.. 1, 795 3l 12, 803 39, 900 669, 800 , 000 
Jefferson 167 86 849 „ Eeer 
EE 27, 493 9,425 | 206, 418 8, 354, 188 | 11, 992, 000 

Mineral uus . oh eens 1, 459 124 338, 261 3 " 
Montezuma. .--......-....----...------- 14 34 NK e, APA WEE 
z ee 4,121 3, 788 192, 396 1, 722, 618 1, 247, 000 
TCC ⁰˙r .. clea eam 897 931 5. 390 107, 132 683, 000 
FFII ĩð2öu eos sce mus 198 |.......... 88, 974 |.......... 131, 525 6, 703 
Rio Grande...........................- 424 1, 584 2,330 | 14,000 |............]..........- 
f ee ee eee 2I cr CM SA PONENS 14. 000 

Saguache....-........-......---------- 769 35 15, 211 293, 032 447, 
A e se 8 13, 107 17, 394 360, 654 7, 052, 888 3, 757, 000 
San Miguel! 17, 457 20, 464 356, 691 4, 761, 600 3, 925, 000 
¡A AAA A ek 11, 158 1,375 112, 368 1, 987, 608 7, 293, 000 
Total: 194 134, 720 57, 594 12, 080, 460 32, 715, 026 | 72, 240, 512 
DB. A Il se EE 31, 971, 051 400 


Dry gold. (olm A 1, 473 2, 645 25, 590 12, 987 1, 093 
Dry gold-silver. `. 141 65 2, 000 9, oo 
COD EE 1, 963 5, 344 1, 012, 545 76, 953 |..........- 
// ³oÄ6AA ³ 35, 487 22, 611 721, 449 | 26, 708, 727 438, 748 
Lead - oo ]ͥ,.ꝶ El 5, 089 10, 732 209, 84 567, 815 2, 737, 690 1, 258 
Dry rond. o 5,611 5, 861 35, 066 30, 101 715, 477 102, 591 
Dry iron-lead ?........................- 2, 089 3, 401 19, 395 6, 963 351, 800 

Total to copper and lead plants 51, 853 50, 659 |1, 801, 278 2, 366, 403 | 30, 612, 164 543, 690 
EE 79,767 | 3.141 | 153,112| 532,451 | 1,046,798 | 70,830, 327 
Zinc- led 3, 100 3, 794 126, 070 172, 804 1, 056, 064 866, 495 

Total to zinc plants 82, 867 6,935 | 279,182 | 705,255 | 2 102,862 | 71, 696, 822 

Total 1946. ................-.---- 134, 720 57, 594 |2, 080, 460 3, 071, 718 | 32, 715,026 | 72, 210, 512 

1 From zinc-lead ore, silver ore, and gold ore. 3 From zinc ore. 


Gross metal content of Colorado iis ore shipped to smelters in 1946, by classes 
of ore 


Gross metal content 


Class of ore tons) (ane 1 5 Copper Lead Zinc 
ne ne 
ounces) | ounces) (pounds) | (pounds) | (pounds) 
Dry and siliceous gold ore............... 1, 070 1, 289 4, 780 3, 278 34, 702 |.......... 
Dry and siliceous gold-silver ore......... 1, 559 163 13, 997 11, 039 82, 934 |.......... 
Dry and siliceous silver ore 13, 240 148 56, 480 11, 907 372. 357 22, 783 
Copper or 5, 192 45 35, 437 391. 902 20, 392 DEE 
Lead ore, 3, 409 1, 859 24, 007 22, 683 800, 834 22, 392 
Lead-copper ore ʒ—ꝛ— 5 3 77 432 S 
Total to copper and lead plants. 24, 475 3,507 | 134,778 | 441,241 | 1.312. 135 45, 175 
Zinc-lead ore to zinc plants.............. 694 19 6, 893 15, 076 109, 577 57, 802 
Total: 194060. 25, 169 3,526 | 141.671 | 457,217 | 1,421,712 102, 977 


ARA 29, 008 2,263 | 113,018 | 541,786 | 2,236, 181 47, 570 
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Mine production of metals from Colorado crude ore shipped to smelters in 1946, 
in terms of recovered metals 


BY COUNTIES 


Copper 
(pounds) 


Cha 8, 390 
Clear Creek 675 15, 154 
Custer- -sees ee 3 340 181, 866 


eon 8 25 11, 600 
200 900 
Gunnison. 1 6. cc eet seca ⁵ð wees 108, 200 
11 442 000 
EN J 8 528, 812 
44 537 360 
Mineral... sco A 111, 691 


Dry and siliceous gold ore............... 
Dry and siliceous gold-silver ore 
Dry and siliceous silver ore 


Copper ore gg—ꝛů᷑ „ 
lend ro) d ERN NER 8 
Lead-copper ore ꝛ—w 
Total to copper and lead plants... 24, 475 3,507 | 134,778 | 422,846 | 1,250,763 11, 297 
Zino-lead ore to zinc plants 694 19 6, 893 13, 436 106, 211 42, 191 
Total 1946... ...................-. 25, 160 3,526 | 141,671 | 436, 282 | 1,356, 974 $3, 488 


REVIEW BY COUNTIES AND DISTRICTS 
ADAMS COUNTY 
Gold and silver were recovered in 1946 as 5 from gravel 
n 


washed for concrete aggregate by W. B. Kerkling from the Brannan 
Sand & Gravel Co. pit No. 10 near Lakewood, and by Kerkling & 
Slensker from the Superior Sand & Gravel Co. pit near Lakewood. 


BOULDER COUNTY 


Central (Jamestown) District.—All the recovered copper and lead, 
81 percent of the silver, and much of the gold produced in the district 
in 1946 were recovered as byproducts in the beneficiation of fluorspar 
ore by the Ozark-Mahoning Co. (formerly Mahoning Mining Co.). 
The Smuggler mine of the Smuggler Mining & Milling Co. was oper- 
ated throughout 1946 by the Smuggler Lease; 667 tons of ore contain- 
ing 614 ounces of gold and 800 ounces of silver were produced. The 
John Jay mine was operated throughout 1946 by Ellen MeNaughton 
& Earl Craig; 429 tons of ore containing 418 ounces of gold and 30 
ounces of silver were produced. The Last Chance mine was operated 
by lessees from March 18 to December 31; 51 tons of gold ore were 
produced. 
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Gold Hill District.— James Pastore operated dumps of the American 
and Interocean claims of the United Empire Gold Mines & United 
Mines Co. from April through October and shipped 699 tons of gold 
ore containing 122 ounces of gold. James Pastore and Karl Egle 
operated the Big Horn mine from July through December and shipped 
430 tons of gold ore containing 199 ounces of gold. Harrison S. Cobb 
operated the Emancipation group from February 1 through December 
31 and the Ingram group during January only. A total of 392 tons 
of gold ore containing 121 ounces of gold was produced from the 
Emancipation group, and 328 tons of ore containing 98 ounces of gold 
were produced from the Ingram group. Lessees operated the Black 
Cloud mine in 1946 and produced 350 tons of ore; 90 tons, containing 
1,075 ounces of gold, 1,991 ounces of silver, 276 pounds of copper, 
and 12,919 pounds of lead, were shipped direct to the Leadville 
smelter, and 260 tons were milled at the Wallstreet mill (leased from 
A. B. More). From the ore milled, 52 tons of concentrates containing 
120 ounces of gold, 1,174 ounces of silver, 105 pounds of copper, and 
4,456 pounds of lead were recovered. Other mines in the district 
from which shipments of ore were made in 1946 included the Home 
Sweet Home, Melvina, Parker No. 1, and Great Britain. 

Grand Island District.—Clara Rugg operated the Enterprise mine 
from June 15 to October 15 and shipped 93 tons of gold ore. Other 
mines from which small shipments of gold ore were made in 1946 
included the Blue Bird group, Eureka, and Shirley group. 

Magnolia District.—Early in 1946 Henna Mines, Inc., purchased 
the Cash group of mines and began unwatering and retimbering the 
mine in April; 50 tons of ore containing 15 ounces of gold and 110 
ounces of silver were shipped in August. A small shipment of gold 
ore was made from the Hereafter mine. 

Sugar Loaf District.—Lessees operated the Poorman-Relief mine 
from January through March 15 and from April through August 10. 
Production was 407 tons of ore containing 288 ounces of gold and 
&bout an equal quantity of silver. Lessees operated the Alpine Horn 
mine and produced 242 tons of gold ore. The Hard Rock Mining Co. 
operated the Nancy group throughout 1946 and produced 161 tons of 
gold ore. Maud A. Coughlin operated the Herold mine from January 
through September and shipped 140 tons of ore containing 97 ounces 
of gold. Other mines from which less than 50 tons of ore were pro- 
duced in 1946 included the Smoky Hill, Livingston Dike group, Wood 
Mountain & Franklin group, and Tambourine mine. M 

Ward District.—Harrison S. Cobb operated the Columbia mine for 
2 weeks in February and shipped 36 tons of gold ore. Charles W. 
Strong, Jr., operated the Boston Lode from January 1 to 20 and 
shipped 16 tons of ore containing 30 ounces of gold, 15 ounces of silver, 
and 831 pounds of copper. 


CHAFFEE COUNTY 


Chalk Creek (Romley, St. Elmo) District.—A test shipment of ore 
was made in 1946 from the Stonewall claim. 

Granite District.—The Good Hope Mining Co., Ltd., operated the 
Gold Basin placer from July 16 to October 15. The company used a 
gasoline-driven power shovel and caterpillar bulldozer to move the 
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stream gravel to a sluice. A small lot of gold ore was produced by 
lessees operating the Monogram mine. 

Monarch District.— The Alaska and Little Annie claims of the 
Garfield mine group were operated throughout 1946. A total of 3,355 
tons of zinc ore and 430 tons of copper ore was produced. The zinc 
ore contained 80 ounces of gold, 15,254 ounces of silver, 43,995 pounds 
of copper, 49,426 pounds of lead, and 1,139,202 pounds of zinc. The 
copper ore contained 5 ounces of gold, 7,518 ounces of silver, 51,429 
pounds of copper, and 5,226 pounds of lead. Development com- 
pleted in 1946 included 444 feet of drifts, 48 feet of crosscuts, 150 feet 
of winzes, and 70 feet of raises. The Utze Lode Mining Co. made 
test shipments of lead ore from the Madonna mine. 


CLEAR CREEK COUNTY 


Alice District.—The Lombard Mining € Milling Co. produced 120 
tons of gold ore from development; the company began construction 
early in 1946 of a 100-ton flotation mill. 

Argentine District.—O. Barlow Willmarth shipped 6 tons of lead 
ore from the National mine in January. 'The Lupton Mining Co. 
operated the Grizzly Gulch mine and 50-ton selective-flotation mill 
(purchased February 1) for 11 months. A total of 3,791 tons of gold- 
gilver-copper-lead-zinc ore was treated. 

Empire District.—The P. M. Leasers operated the Gold Fissure 
group intermittently for 9 months during 1946. Henry C. Nelson 
operated the Crown Prince group from April through December, pro- 
ducing 202 tons of gold ore and 1 ton of lead ore. 

Griffith District.—The Utze Lode Mining Co. was the largest pro- 
ducer of zinc in Clear Creek County in 1946. The company operated 
the Mendota mine and 100-ton selective-flotation mill. Approxi- 
mately 4,900 tons of zinc-lead ore were produced and treated. The 
Elida Mining Co. operated the Smuggler group throughout 1946 and 

roduced &bout 3,000 tons of silver ore, which were treated in the 

ilver Leaf mill. The lead concentrates produced (109 tons) con- 
tained 8 ounces of gold, 42,886 ounces of silver, 1,365 pounds of copper, 
and 114,194 pounds of lead; and the zinc concentrates (217 tons) con- 
tained 5 ounces of gold, 4,397 ounces of silver, 901 pounds of copper, 
6,757 pounds of lead, and 194,337 pounds of zinc. The Lupton 
Mining Co. operated the New Boston mine (purchased in February 
1946) from January 1 through August 31 and produced 1,894 tons of 
gold-silver ore. 

Idaho Springs District.— The Williams Mining Co. operated the 
Nixon claim and produced 14,767 tons of gold ore, which were treated 
in the company Gilpin-Eureka mill. LeRoy Giles & Co. operated 
the Dixie mine throughout 1946 and produced 2,933 tons of gold ore, 
which were treated in the leased Silver Spruce mill. A total of 1,854 
ounces of gold and 680 ounces of silver was recovered as bullion; 66 
tons of concentrates were recovered, which contained 257 ounces of 
gold, 3,709 ounces of silver, 424 pounds of copper, and 4,581 pounds 
of lead. Arthur Portenier operated the Silver Age claim, producing 
about 1,045 tons of gold-silver ore, and the Franklin claim, produc- 
ing 285 tons of gold-silver ore, for & short time during the early m 
of 1946. "The ores from these claims were treated at both the Silver 
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Spruce and Hoosac mills. The Franklin Mining Co. operated the 
Fr in claim after the Arthur Portenier permit to mine was ter- 
munated. Among other producing mines in the district were the 
Widow Woman, exter group, Diamond Mountain, Old Settler, and 


Montana District— The Jo Reynolds mine was operated by the 
Elida Mining Co. The silver ore produced (about 1,200 tons) was 
treated in the Silver Leaf mill. 

Trail Creek District.—The Harrison-Croesus Mining Co. operated 
the Ben Harrison mine throughout 1946 and produced 614 tons of 
ore. 


est producer of zinc in Custer County in 1946, was operated 
dee the year by George L. Beardsley. A total of 2,720 tons 
of zinc-lead ore was mined and sent to the Leadville milling unit of 
e American Smelting & Refining Co. for concentration. Colgate & 
Hoge operated the Keystone mine from January to July and from 
September to December 15. A total of 1,122 tons of zinc-lead ore 
was produced and shipped to the Leadville milling unit for concen- 
tration. Henning, Kettle & Walker operated tho Defender mine 


from the Revelle mine. The King of the Carbonates mine produced 


12 tons of silver ore. 
DOLORES COUNTY 


Pioneer (Rico) District.—The Rico Ar entine Mining Co., one of 

e large producers of lead and zinc in olorado, operated its prop- 
erty near Rico continuously in 1946 and shipped lead and zinc con- 
centrates to the Leadville and the Amarillo, Tex., smelters. Ore 
milled in the company 135-ton selective-flotation plant totaled 35,604 
bout 13 percent zinc and about 7 percent lead. 


centrator. Stamphel & Barnes shipped 101 tons of zinc-lead ore 
ill vale, Utah, concentrator. 


EAGLE COUNTY 
Holy Cross District.—The Glengary Mines made a test shipment of 


gold ore from the French American claim. 

Red Cliff (Battle Mountain) District.—The Red Cliff district con- 
tinued to rank first among the Colorado districts in the total value of 
its production of the five metals. In 1946 the district produced 45 
percent of the total output of recovered zinc in the State. The New 


ersey Zinc Co. Empire Zinc division operated its Eagle mine and 


Production remained almost constant the first half of 1946, decreased 
during July, September, and October, and increased again in Novem- 
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ber and December. The ore mined and milled yielded chiefly zinc 
concentrates, which were shipped to the company smelters at Depue, 
Ill., and Palmerton, Pa. A. H. Stoner made a test shipment of 3 tons 
of gold ore from the Stoner mine. 


EL PASO COUNTY 


Golden Cycle Mill.—The Golden Cycle mill at Colorado Springs 
operated throughout 1946 on company and custom ores; 306,790 tons 
B ores of all classes were treated in 1946 compared with 227,063 tons 
in 1945. Of the total ores treated, 299,438 tons were company and 
custom gold-silver sulfotelluride ores from the Cripple Creek district 
(Teller County), 4,911 tons were gold ore from Boulder, Chaffee, Clear 
Creek, Gilpin, and La Plata Counties, and 2,441 tons were zinc-lead 
middlings from Lake County. About 70 percent of the ores treated 
from the Cripple Creek district came from the mining of dumps. The 
Golden Cycle Corp. ceased purchasing complex ores in December 
1945; in 1946, except during February when zinc-lead middlings were 
accepted from the Ore & Chemical Co. because of terms of a previous 
contract, the company purchased only gold and gold-silver ores. (See 
Teller County section for other details.) 


FREMONT COUNTY 


Arkansas River District.—Mock & McKinney shipped 109 tons of 
slag from the Florence smelter site to the Leadville smelter. 

Cotopaxi District.—The Monarch Galena Co. operated its Cotopaxi 
mine from January 1 to July 14 and produced 1,148 tons of zinc ore 
containing 17 ounces of gold, 1,811 ounces of silver, 27,345 pounds of 
copper, 25,294 pounds of lead, and 267,600 pounds of zinc; and 95 
tons of copper ore containing 2 ounces of gold, 216 ounces of silver, 
and 10,142 pounds of copper. Fire destroyed the mine buildings on 
July 14. The lease on this property was taken over in October by 
Jean H. Eicheim. 

Current Creek District.—The Warwick Mining Co. operated the 
Isabel mine from April to October. Production was 91 tons of zinc 
ore containing 2 ounces of gold, 168 ounces of silver, 866 pounds of 
copper, 1,723 pounds of lead, and 12,824 pounds of zinc. 

Grape Creek District. —Eichheim € Hart shipped 609 tons of zinc 
ore from the Horseshoe mine to the Leadville milling unit of the 
American Smelting & Refining Co. during 1946. 


GARFIELD COUNTY 


Rifle Creek District.—Burney, Nall & Fischer operated the Grand- 
view group from March through December and produced 707 tons of 
zinc-lead ore containing 2 ounces of gold, 1,944 ounces of silver, 75 

ounds of copper, 39,300 pounds of lead, and 128,675 pounds of zinc. 
he ore was shipped to the Tooele, Utah, smelter. 


GILPIN COUNTY 


Southern (Blackhawk, Central City, Nevadaviller Russell Gulch, 
Districts. The Success Gold Mining & Milling Corp. operated the 
Pittsburg-Notaway group intermittently during 1946, shipped dump 
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ore from the Ivanhoe mine, and made test shipments from the Meeker- 
Success group. Ores from the Pittsburg-Notaway and Meeker- 
Success groups were treated at the Pittsburg 30-ton flotation mill; ore 
from the Ivanhoe dump was treated at the J. & R. 100-ton flotation 
mul. The Lu Ev Mining Co. operated the New Brunswick and Silver 
Dollar claims throughout 1946 and produced about 1,710 tons of gold 
ore, 10 tons of which were shipped direct to the Golden Cycle mill 
and about 1,700 tons treated in the company amalgamation-concen- 
tration mill. H. L. Griffith operated the Boodle mine. The ore 
produced was milled and made about 70 tons of zinc-lead concentrates, 
which were shipped to the Tooele, Utah, smelter. Among other mines 
active in the district in 1946 were the Saratoga, Gumtree, and Duchess. 
Several small-scale hand placer operations on the north fork of Clear 
Creek and in Gregory Gulch were active during 1946. 

Northern District.—Small shipments of gold ore were made from 
the Evergreen mine and from cleanup at the Perigo mill. 


GUNNISON COUNTY 


Gold Brick District.—The Carter Mines, Inc., acquired the Carter 
mine in April 1946; remodeling of the mill and preparations for mining 
were begun on April 8. The first shipments of bullion were made in 
October; concentrates made in 1946 were not shipped until January 
1947. The Murray Davis Lease operated the Gold Links mine. 

Rock Creek District. —In July A. J. Betz shipped 44 tons of zinc- 
lead ore, mined in 1945, from the Catalpa mine to the Leadville milling 
unit of the American Smelting & Refining Co. 

Taylor Park District.—John Lambertson operated the Star mine 
throughout 1946 and produced 101 tons of lead ore containing 1 ounce 
of gold, 1,578 ounces of silver, 203 pounds of copper, and 75,262 

ounds of lead. J. A. McLain shipped 44 tons of lead ore from the 
ull Domingo mine to the Leadville smelter in August. 

Tomichi District.—The Callahan Zinc-Lead Co., Inc., continued to 
operate its Akron unit at White Pine during 1946. The unit com- 
prises a large number of claims, of which only the Lost Contact, Erie, 
aod Sunset lodes were productive during 1946. The ore mined was 
shipped to the Midvale, Utah, concentrator and the Leadville millin 
unit of the American Smelting & Refining Co. for treatment. A tota 
of 4,220 tons of ore containing approximately 50 ounces of gold, 20,044 
ounces of silver, 62,507 pounds of copper, 887,950 pounds of lead, and 
1,389,551 pounds of zinc was treated. Development during 1946 
included 19 feet of shaft, 500 feet of drifts, and 800 feet of diamond 
drilling. 

HINSDALE COUNTY 


. Lake District.—James M. Wells operated the Gold Quartz mine 
from May 15 to December 5 and shipped 11 tons of ore containing 3 
ounces of gold, 442 ounces of silver, and 4,192 pounds of copper. 


JEFFERSON COUNTY 


The Malachite mine, 3% miles northwest of Morrison, was reopened 
by R. M. Moore in July. The mine has a complex copper-zinc ore 
which was first milled at the Silver Spruce mill near Idaho Springs 
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and later at the company mill at Dumont. About 3,100 tons of ore 
were treated, and 167 tons of copper concentrates were made, which 
contained 86 ounces of gold, 849 ounces of silver, and 85,030 pounds 
of copper; shipments of concentrates were begun in September. A 
small quantity of gold was recovered as a Pd eae at the J. B. 
Bertrand concrete-aggregate gravel plant and from two small hand 
placer operations on Clear Creek near Golden. 


LAKE COUNTY 


California (Leadville) District. —The American Smelting & Refining 
Co. operated its Arkansas Valley lead bullion-leady copper matte 
smelter from January 1 to February 1, when the smelter was closed 
in order to build up a stock pile of ores (from February 25 through 
June 17 the workers were on strike and ore shipments, except those in 
transit, were refused), and from June 20 throughout the remainder of 
1946. A total of 67,805 tons of material was received for treatment, 
of which 62,922 tons were considered of domestic origin and 4,883 
tons of foreign origin. About 50,182 tons of ores, concentrates, and 
slag came from mines in almost every active district in Colorado; the 
remainder was largely residues from smelters or reduction plants in 
Illinois, New Jersey, Oklahoma, Pennsylvania, and Virginia. Foreign 
ores were chiefly from the New Calumet Mines, Ltd., Quebec, Canada, 
part of which was purchased through the Office of Metals Reserve and 

art direct. The American Smelting & Refining Co. operated its 

eadville milling unit throughout 1946, and treated company ores 
from its Kokomo unit and custom ores from mines in Chaffee, Clear 
Creek, Custer, Fremont, Gunnison, Lake, Mineral, Ouray, Park, 
Pitkin, Saguache, San Juan, and Summit Counties. 

The Resurrection Mining Co. operated its Resurrection mine 
throughout 1946, and was the largest producer of lead and zinc in 
the county. Production was chiefly from the Dolly B, Annie C, 
Lizzie C, Polaris No. 1, and Famous GE The property is equipped 
with a 600-ton selective-flotation mill which has two 300-ton units. 
In addition to treating company zinc-lead ore, custom ores from mines 
in Clear Creek, Lake, Park, Saguache, and Summit Counties were 
handled. 

The Ore & Chemical Co. operated its 1,000-ton heavy media sep- 
aration plant from January to August and treated ores from the 
Small Hopes, Robert E. Emmett, Colorado No. 2, and Colonel 
Sellers dumps. The middling product made was shipped to the Lead- 
ville milling unit, Leadville smelter, Golden Cycle mill, and Com- 
bined Metals Reduction Co. plant at Bauer, Utah. : 

John Hamm Mining & Milling, Ltd., operated its 600-ton gravity- 
concentration mill the entire year on ores from the Wolftone, A. Y. 
& Minnie, and Mahala dumps. The middling product was shipped 
to the Leadville milling unit, Resurrection mill, and Combined Metals 
Reduction Co. plant at Bauer, Utah. 

The American Smelting & Refining Co. shipped a considerable 
tonnage of slag from the American smelter dump to the Leadville 
smelter. Paul R. Clark operated the Fortune mine during the first 
quarter and produced 3,783 tons of zinc-lead ore. Robert L. Jones, 
operating the Sunday claim under lease from the Garibaldi Lease, 


æ — — — 
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shipped 2,971 tons of zinc-lead ore beginning in March. The Ibex 


Mining Co. and W. E. Wilson € Co. operated the Ibex mine through- 


out 1946. The Reynolds-Young Lease operated the Little Jonny 
claim from January 1 to May 31 and produced 1,353 tons of zinc-lead 
ore. McCaughlan & Co. operated the Dolly B mine throughout 1946, 
and produced 1,307 tons of zinc-lead ore and 251 tons of lead smelting 
ore. John Bogunovich operated the Commerce mine from June 
through November and produced 976 tons of gold-silver ore. R. C. 
Nelson operated the New Monarch mine throughout 1946, and pro- 
duced 998 tons of zinc ore and 358 tons of lead smelting ore. Harry 
Sundstrom & Co. operated the Valley Lease throughout 1946. Clyde 
F. Jones operated the Colorado No. 2 claim during August, September, 
and October and produced 448 tons of lead ore. Other producers 
operating in the district in 1946, were Bogunovich & Webster (Adelaide 
mine), Joseph Kerzon (St. Louis mine), Rock Hill Mines Co. (Rock 
and Dome mines), Eddie Patterson (New Monarch dump), Baillie- 
Turnipseed Lease (Hummer Lode), M. & K. Mining Co. (Yukon 
mine), and John Joyce (Breece mine). All of the above producers 
shipped to the Leadville smelter, Leadville milling unit, or Resur- 
rection mill. A total of 20 ounces of gold and 3 ounces of silver was 
recovered by a small hand-placer operation on the Key placer. 

St. Kevin District.—Markus Thuren operated the Lakewood mine 
during September and October; the gold-silver ore produced was 
sent to the Leadville smelter. A total of 11 tons of lead ore was 
shipped from the St. Kevin mine to the Leadville smelter in October. 


LA PLATA COUNTY 


California (or La Plata) (Hesperus, La Plata) District.— Producers 
operating in the district during 1946 and shipping high-grade gold 
ore or bullion included Bert Thompson, Glen W. & Dean Stewart, 
A. B. Crosby, and Frank C. Rand, Jr. 


MINERAL COUNTY 


Creede District.—The Emperius Mining Co. operated its 100-ton 
flotation mill throughout 1946, on ore from the Commodore, Amethyst, 
New York, and Del Monte-Aspen groups and Equinox mine. The 
mill was operated on a three-shift basis 7 days a week and treated 
15,433 tons of silver ore, of which 15,153 tons were company ore, 
averaging 0.0092 ounce of gold and 25.69 ounces of silver per ton 
and 2.01 percent lead. The company also produced 311 tons of silver 
ore, containing 2 ounces of gold, 15,495 ounces of silver, and 24,359 
ponos of lead, which were sent direct to the Leadville smelter. 

. B. Davis shipped 280 tons of silver ore from the Equity dump to 
the Emperius mill. The New Ridge Mining Co. operated its property 
throughout 1946, and shipped lead and zinc-lead ores to the dville 
milling unit, Leadville smelter, and Midvale, Utah, concentrator. 


MONTEZUMA COUNTY 


The Ute Mining Co. operated the Red Arrow group and its 25-ton 
amalgamation-flotation mill 9 miles northeast of Mancos from May 1 
to December 1. A total of 801 tons of gold ore was treated. 
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MONTROSE COUNTY 


La Sal District.—The New Cashin Mines, Inc., operated the Cashin 
group of claims continuously throughout 1946 and shipped 4,414 tons 
of copper ore containing 16 ounces of gold, 23,307 ounces of silver, 
and 297,773 pounds of copper to the Garfield smelter. 


OURAY COUNTY 


Bed Mountain District.—Four properties were productive in the 
district during 1946. They included, in order of output, the Beaver 
and Belfast claims, Lost Day mine, Dauntless group, and Red Moun- 
tain mine. 

Sneffels District.—The largest producer in Ouray County in 1946 
was the Camp Bird mine and its 100- to 125-ton amalgamation- 
flotation mill operated by King Lease, Inc. Development in 1946 
included 760 feet of raises, 1,232 feet of drifts, and 1,864 feet of 
diamond drilling. 

, Uncompahgre District.—The General Ore Reduction Co. operated 
its 60-ton mill until July, when it was sold to the American Zinc 
Lead & Smelting Co. The American Zinc Lead & Smelting Co. 
immediately began remodeling and enlarging the mill (renamed 
American No. 1) to approximately 350-ton capacity by adding new 
equipment and transferring equipment from its Hunter mill in Aurora, 

Mo. During remodeling, the company continued to operate the 
original 60-ton unit on company and custom ores. During 1946 the 
American Zinc Lead & Smelting Co. also acquired the Sonza lease 
on the Bachelor mine and a lease on the Portland group (in the Un- 
compahgre district) and the San Antonio group (in the Red Mountain 
district—part of the San Antonio group lies in San Juan County). 
E of these properties was begun by the company late in 1946. 
The Bachelor mine was operated under the Sonza lease by J. R. 
Sonza until the American Zinc Lead & Smelting Co. took possession. 
The Southwest Metals Co. operated the Michael Breen and Monarch 
claims throughout 1946 and produced 2,885 tons of zinc-lead ore. 


PARK COUNTY 


Alma Placers District—S. F. Bradford operated a nonfloating 
washing plant on the Alma placer in 1946. 

Buckskin District.—The Buckskin Joe Mines, Ltd., operated its 
Phillips group of mines throughout 1946 and produced 4,011 tons of 
zinc ore and 41 tons of gold ore. The company mill burned December 
12, 1945, and in 1946 the zinc ore was sent to the Resurrection mill at 
Leadville for beneficiation and gold ore direct to the Leadville smelter. 
The Niagara Mines, Ltd., operated the Sweet Home and Bluebird 
claims (part of the Sweet Home group) from February 11 through 
December 31. A small quantity of gold and silver was recovered 
from the Buckskin placer. 

Consolidated Montgomery District.—John H. Snyder operated the 
Cresskill and Star claims on Mount Bross from July 1 through 
October 15; 173 tons of ore containing 39 ounces of gold and 3,079 
ounces of silver were shipped to the Leadville smelter. 

Fairplay District.—The South Platte Dredging Co. operated its 
electrically powered connected-bucket dredge (with 103 12-cubic 
foot buckets) on the Lee Andrews and Cincinnati placers throughout 
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1946; about 4,844,000 cubic yards of gravel were washed. The 
Timberline Dredging Co. resumed operation of its dragline dredgin 
operation on the Snowstorm Placers May 17 and operated unti 

ovember 4; the plant had been idle since 1942. About 440,000 
cubic yards of gravel were washed in 1946. A few ounces of gold 
were recovered in the district by small-scale hand-placer operations. 

Freshwater District.—Welsh Industries, Inc., made test shipments 
of ores from its properties. N. Gow recovered a small quantity of 
gold by a small-scale hand-placer operation. 

Mosquito District.—M. J. Krokicki operated the Orphan Boy mine 
from June through December &nd produced 158 tons of zinc-lead ore. 
R. M. Taylor operated the Hock Hocking group and the Evening 
Star mine from June 1 to December 15, producing 129 tons of silver 
ore from the Hock Hocking group and 15 tons of silver ore from the 
Evening Star mine. 

Tarryall District.—Cooley Bros. resumed dredging operations on 
Tarryall Creek May 19 and worked until December 3, using a Bodin- 
son electric washing plant, 3X-cubic yard dragline, and two bulldozers. 


PITKIN COUNTY 


Roaring Fork (Aspen) District.—The Midnight Mining Co. operated 
its Midnight mine and 50-ton selective-flotation mill throughout 1946. 
A total of 4,990 tons of ore, containing 54,391 ounces of silver, 257,484 
pounds of lead, and 214,570 pounds of zinc, was produced, from which 
175 tons of lead concentrates containing 38,689 ounces of silver and 
130,555 pounds of lead were recovered. Herron Bros. operated its 
150-ton gravity-concentration mill on dump ores intermittently 
during 1946. 


RIO GRANDE COUNTY 


Summitville District.—The Gold Links Mine operated its mine and 
65-ton amalgamation and flotation-concentration mill from January 
1 to June 20, and the Summitville Mining Co. operated the property 
from June 21 throughout the remainder of 1946. A total of about 
4,500 tons of ore averaging 0.509 ounce of gold and 0.73 ounce of silver 
per ton and 0.246 percent copper was treated. Development in 1946 
included 100 feet of shaft and 100 feet of drifts. 


ROUTT COUNTY 


Milbank Franz worked the Greenville mine in the Hahns Peak 
area during 1946 and shipped 54 tons of zinc ore to the International 
Smelting & Refining Co. 


SAGUACHE COUNTY 


Kerber Creek (Bonanza) District.—The Superior Mines Division 
of the Conejos Corp. operated the Superior-Erie group of mines 
throughout 1946 and was the largest producer of the five metals in 
the county. The Pratt-Bonanza "Minime & Milling Co. operated its 
St. Louis mine from January 1 to July 17 and produced 290 tons of 
ore. Wm. J. Costello operated the Rawley group throughout 1946 
and produced 160 tons of lead ore and 221 tons of copper ore. Nicholas 
Keserich operated the Warwick group intermittently from January 
1 to October 15. Other properties producing in the district during 
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1946 included the Vallejo mine operated by Tom Raymond & Sons, 
Shawmut mine operated by Geo. R. Smith, and the Cora group 
operated by Nevada Mines Co. 


SAN JUAN COUNTY 


Animas District.—The Shenandoah-Dives Mining Co. was the 
chief producer of metals in San Juan County in 1946. The company 
worked the Shenandoah-Dives consolidated group of claims on Ki 
Solomon Mountain and the Silver Lake group of properties, owned 
by the American Smelting & Refining Co. In 1946 a total of 175,121 
tons of company ore and 3,844 tons of custom ore was milled in the 
700-ton Shenandoah-Dives selective-flotation mill. A total of 5,171 
tons of concentrates was made, including 2,904 tons of flotation mill 
concentrates, 1,466 tons of flotation zinc concentrates, and 801 tons 
of iron-gold-silver-lead table concentrates containing in erate 
11,941 ounces of gold, 131,095 ounces of silver, 406,885 pounds of 
copper, 2,234,240 pounds of lead, and 1,666,754 pounds of zinc. 
Development completed during 1946 included 2,681 feet of drifts, 
182 feet of crosscuts, 229 feet of raises, and 741 feet of diamond drilling. 

The Denver Equipment Co., as agent, operated the Pride of the 
West group and Green Mountain mines and the Pride 100-ton selective- 
flotation mill at Howardsville during 1946 for the owners of the 

roperty—Pride of the West, Inc.; 30,972 tons of ore were treated. 
evelopment during 1946 included 104 feet of shaft, 910 feet of 
drifts, and 550 feet of diamond drilling. 

Highland Mary Mines, Inc., operated its Highland Mary mine 
and 100-ton selective-flotation mill in Cunningham Gulch from April 
16 to December 31. A total of 19,129 tons of ore, averaging 0.11 
ounce of gold and 3.36 ounces of silver per ton and 0.11 percent copper, 
2.34 percent lead, and 0.20 percent zinc, was treated. The U 
Coal Corp. operated the Lark mine throughout 1946. The Osceola 
mine was operated on lease from March 1 to December 31; 1,008 tons 
of ore containing 19 ounces of gold, 1,590 ounces of silver, 12,384 
pounds of copper, 84,539 pounds of lead, and 124,724 pounds of zinc 
were N Other producing mines in the district included the 
Coming Wonder and Belcher. 

Eureka District.—The Lead Carbonate Mines operated the Lead 
Carbonate mine from July 1 to December 31. The Foursome Minin 
Co. operated the Columbus mine throughout 1946 and produce 
2,541 tons of zinc-lead ore. A. R. Walker operated the Mountain 
Queen mine and produced 475 tons of ore containing 14 ounces of gold, 
3,815 ounces of silver, 5,928 pounds of copper, 45,612 pounds of lead, 
and 50,739 pounds of zinc. Other mines in the district from which 
small quantities of ore were produced included the Toltec No. 3, 
Tom Moore, and Burrows. 

Ice Lake Basin District. —The Bandora mine was operated by the 
Esmeralda Lease and produced 386 tons of ore containing 39 ounces 
of gold, 4,899 ounces of silver, 6,655 pounds of copper, 91,298 pounds 
of lead, and 54,326 pounds of zinc. 


SAN MIGUEL COUNTY 


Iron Springs District.—The Silver Bell Mines Co. reopened the 
Silver Bell group and began construction_early in 1946 of a 100-ton 
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flotation-concentration mill at Ophir. The mill was not completed 
during 1946; however a considerable tonnage of ore from development 
was treated in test runs from September through December. A small 
quantity of bullion was shipped from the New Dominion mine to the 
Denver Mint. 

Upper San Miguel (Telluride) District.—Telluride Mines, Inc., 
operated throughout 1946 on the Smuggler-Union and Montana 
groups. The ore produced was treated in the company 550-ton amal- 
gamation and e and flotation-concentration mill; no custom ore 
was treated. evelopment in the mine in 1946 included 354 feet of 
raises, 2,773 feet of drifts, and 995 feet of tunnel; the lower level adit, 
on which work was begun late in 1945, had been driven 1,000 feet by 
the end of 1946. 

The production of the Idarado Mining Co. is credited to San Miguel 
County, although the property is developed and worked through the 
12,000-foot Treasury tunnel, with its portal in Ouray County, because 
the ore comes from claims in San Miguel County. During 1946 the 
Idarado Mining Co. continued to develop its Black Bear property 
through the Treasury tunnel; ore produced was treated in its 300-ton 
selective-flotation mill. Development in 1946 included 2,351 feet of 
raises, 14,555 feet of drifts, and 2,399 feet of diamond drilling. 

Alta Mines, Inc., operated the Alta-St. Louis mine and its 100-ton 
flotation mill throughout 1946. Other properties producing in the 
district included the Breckenridge mine, Juan millsite, Allegheny mine, 
and Telluride claim. Production from these mines was chiefly gold 
recovered by amalgamation of high-grade ore. 


SUMMIT COUNTY 


Breckenridge District.—The Garvie London Gold Mining Co. 
operated its Country Boy mine throughout 1946 and produced a con- 
siderable quantity of zinc ore, which was shipped chiefly to the 
Resurrection mill for concentration. Development completed during 
1946 included 620 feet of drifts and 760 feet of raises. "The Sally 
Barber mine was operated by F. P. Lilly and T. C. Moran under lease 
and produced about 3,143 tons of zinc ore, which were shipped to 
the Tooele, Utah, concentrator. Other mines which were operated 
in the district during 1946 included the Jumbo, Minnie B. Lode, Little 
Fool, Fredonia, and Virginia. A total of 102 ounces of gold and 22 
ounces of silver was produced from placer operations on the Highbar 
placer and Williams placer. 

Green Mountain District. Walter McDaniel operated the Big Four 
mine intermittently during 1946 and produced about 169 tons of zinc 
ore and 54 tons of silver ore. 

Montezuma District.—The Florado Mining Co. operated its Pinnacle 
mine and 100-ton flotation mill intermittently during 1946. The 
Summit Mining & Milling Co. operated the Silver King mine and its 
60-ton flotation mill for a short time early in the spring of 1946. Max 
L Bunker operated the Ida Belle group and produced 185 tons of zinc- 
lead ore, which were shipped to the Resurrection mill and the Lead- 
ville milling unit for concentration. Jeffrey & Ulibarri operated the 
Erickson mine from January 1 to September 10. Small quantities of 
ore were produced from the Morgan group operated by Rogers Mines, 
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Inc., and the Bullion group operated under lease by George W. 
Goodman. l , 

Ten Mile (Kokomo, Robinson) District.—The American Smelting 
& Refining Co. operated its Kokomo unit (Lucky Strike group, 
Victory, and Wilson mines) throughout 1946. The greater part of 
the production was from the Victory mine; development at this prop- 
erty included 300 feet of shaft, 150 feet of drifts, and 10,565 feet of 
diamond drilling. All the ore produced during 1946, except minor 
tonnages of high-grade ore sent direct to the Leadville smelter, was 
sent to the company Leadville EU unit for concentration. The 
Wilfley Leasing Co. operated the Wilfley mine throughout 1946 and 
produced 5,795 tons of ore containing 422 ounces of gold, 25,262 ounces 
of silver, 213,409 pounds of lead, and 1,202,189 pounds of zinc, all of 
which was sent to the Resurrection mill for concentration. The 
Kokomo-Kimberly Mines, Inc., operated the Kimberly mine and 

roduced about 2,650 tons of ore. The Snowbank mine was operated 
bs the Clark McKey Development Co. and produced 1,381 tons of 
zinc-lead ore. Some silver ore was produced from the Queen of the 
West mine. 


TELLER COUNTY 


Cripple Creek District. —The Cripple Creek district yielded 33 per- 
cent of the total gold production of the State in 1946. From 1891, 
when gold was discovered in the area, through 1946 the district has 
yielded 18,572,899 fine ounces of gold valued at $403,625,947, or 48 
percent of the State total output of gold from 1858 to 1946, inclusive. 
The total production of ore from Cripple Creek mines and dumps in 
1946 was 298,876 tons—all treated in the Golden Cycle mill (see El 
Paso County). 

Operations of the Golden Cycle Corp., which owns and operates 
the Golden Cycle mill at Colorado Springs and several mines in the 
Cripple Creek district, are described in the following extract from its 
annual report to stockholders for the year ended December 31, 1946 
(dated April 14, 1947): 


Golden Cycle Mill.— The total tonnage of ore handled at the Golden Cycle 
mill in West Colorado Springs, for 1946 was the largest since 1942. A total of 
306,790 dry tons with a total gross value of $1,972,911 and an average per ton 
value of $6.43, were treated during the year. This compares with 1939 (our last 
normal year) when 545,323 tons with a total gross value of $5,592,772 and an 
average per ton value of $10.26, were treated. Of the total 5 in 
1946, 210,282 tons or 70 percent were low-grade dump ore and the balance of 30 
percent was mine ore. 

During the past year a considerable amount of rehabilitation of the equipment 
in various mill departments was done. It was necessary to do this since, due to the 
lack of labor, materials, etc., it had been impossible during the war years to do all 
of the essential maintenance work which was absolutely necessary. 

Metal Mining Operations.—Total ore production of the Golden Cycle-Cripple 
Creck mining operations for 1946 was 108,805 tons with a total gross value of 
$682,617 and an average per ton value of $6.27. Of this tonnage, however 
84,555 tons with & total gross value of $215,342 and an average per ton value o 
$2.55 were shipped from the Granite and Dillon dum operations on the Ajax 
mine. In addition, operating as a lessee, the Golden Cycle Corp. shipped from 
the Theresa dump, owned by the United Gold Mines Co., 93,353 tons of ore with a 
total gross value of $297,153 and an average per ton value of $3.18. 

Ajax Operation.—In 1946 company and lessee operations produced and shipped 
& total of 20,303 tons of ore with a total gross value of $432,297 and an average per 
ton value of $21.29. 
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Development work during the year amounted to a total of 3,413 feet of drifts, 
crosscuts, and raises. 

Anchoria Leland.— During 1946 all work on this property was done by lessees 
with a total of 1,298 feet of drifts, crosscuts and raises driven. A total of 3,862 
tons of ore with a total gross value of $34,541 and an average per ton value of $8.94, 
were produced and shipped during the year. 

Cameron and Index.—During 1946 lessees shipped 3 cars of dump material 
from these two properties. 

Carlton Drainage Tunnel.— During 1946 water continued to flow from the 
Carlton drainage tunnel at the rate of approximately 4,000 gallons per minute. 
No trouble of any kind was experienced with tunnel operations. 


The annual report of the United Gold Mines Co., an operating and 
holding company for property scattered throughout the Cripple 
Creek district, for the year ended December 31, 1946 (dated February 
1, 1947), gives the following details on operations at individual mines: 


Net loss for 1946 was $62,007 vs. net loss in 1945 of $408, a loss increase of 
$61,599. Current assets at the close of 1946 were $100,235 vs. current assets of 
$169,349, in 1945 a decrease of $69,114. Taxes of all kinds paid in 1946 were 
$11,427, compared to $11,253 in 1945, an increase of $174. 

During 1946 a total of 11,274 feet of work was done consisting of 2,560 feet of 
drifts and crosscuts on the Vindicator and Portland properties by the company, 
and 8,714 feet of development work by the lessees. 

Total production during 1946 was 149,366 tons of ore with a gross value of 
$700,629, an average per ton value of $4.69. 


Production of company ore by United Gold Mines Co. in 1946 


8 Average 

: ross gross 

Mine Net tons value ! value per 
ton ! 


RE obo A ³ AA o sae aa a EEE $12, 295 $4. 02 
Fl! 5, 37, 151 7.44 
rl ð siue ce 58, 413 3.47 
eee; EE 297, 153 3. 18 
EE T8 405, 542 3. 


1 Gross value calculated at settlement value. 


Production of lessee ore of United Gold Mines Co. in 1946 


Average 
Gross Rovalties f 

Group Net tons values erg Ge alte 

inne 8 $131, 515 $28, 008 $7. 23 
Rose NIichoolllllll„ 2 1, 587 119 635 6. 23 
Portland A A 5, 832 106, 550 38, 986 , 206 18. 27 
AI eg cheer eet eet "m 6, 780 55. 135 4. 618 24. 768 8. 17 
Polla isis o 31, 069 205, 087 71, 731 101, 590 | 9. 50 


1 Settlement value. 


Production of properties of United Gold Mines Co. before and after organization 
of the company (May 15, 1902) to Dec. 31, 1946 


, 


New tons | Gross value! 


Ore mined before consolidation EE 26, 310 $456, 806 


Production under operation of United Gold Mines Co. 2, 768, 569. 27, 016, 542 
Total to Dec. 31, 1948... 2. 794,879 27, 473, 348 


ege 
! Settlement value. 
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The annual report of the Cresson Consolidated Gold Mining & 
Milling Co. for the calendar year 1946 (dated February 1, 1947), 
says— 

After the resumption of operations on April 1, 1946, some progress was made 
toward normal operations. However, on the afternoon of July 22, the Cresson 
mine suffered one of the worst catastrophes in its long history. The surface 
commenced caving not far from the Cresson shaft, and within a space of minutes 
the blacksmith shop, the trestle work, and some of the other mine buildings 
disappeared in the large surface hole created by the cave-in. Before caving had 
stopped the steel shop, the warehouse and upper end of the tramway were pulled 
into the cavity and from this wreckage only a small amount of equipment was 
saved. 

Immediately after the cave-in work was started to fill in the tremendous cavity 
with dump and waste material. It was necessary to remove remaining buildings 
which were in jeopardy of being lost down the hole. , 

Our engineers estimate that at least 120,000 yards of waste were poured into 
the hole. 

Operations were again resumed on the Cresson mine October 21, and are now 
continuing. During the year development consisted of 984 feet of drifts, crosscuts 
and raises. 


Production of Cresson Oonsolidated 1 . & Milling Co., 1903 to Dec. 31, 


Dry so Gross value ! M Net value 
ec to Dec. 31, 194. $31, 119, 037 
Company G ³˙A 12, 172 
SSCG OTO EEN 112, 295 
1903 to Dec. 31, 1946 31, 243, 504 


Royalties | Amount Average Average 
Period received by paid gross value| net value | Dividends 


company lessees per ton per ton 


1903 to Dee d A Rp meo $14. 44 $9.67 | $13, 564, 673 
Company E, E E 10. 00 A TO PA 
r 859, 295 $53, 000 12. 03 7.57 |------------ 

1903 to Dec. s.,... ue tein ee Ax iE eas 14. 43 9.66 | ? 13, 564, 673 


1 Settlement value. 
? Represents 29.06 percent of gross value and 43.42 percent of net value. 


Shipments from the Stratton Estate properties in 1946 totaled 
10,376 tons of ore containing 2,525 ounces of gold. Ore was pro- 
duced by lessees operating on the Orpha May, Favorite, Geneva, 
Logan, and Proper claims. Mines, Inc., carried on an extensive 
sampling program of several properties of the Stratton Estate on 
Globe Hill; the samples were sent to the Golden Cycle mill for testing. 
Among other mines and dumps operating in the Cripple Creek district 
in 1946, in order of output, were the Acacia, Free Coinage, Le Clair, 
Strong, Joe Dandy, Empire Lee, Gold King, and Elkton. 


Eastern States 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. MARTIN 


GENERAL SUMMARY 


CONOMIC conditions in ) 946 were generally favorable for copper, 
F lead, and zinc mining but afforded no incentive for resumption 
of gold mining in the Eastern States. Since 1943 nearly all the 
output of gold and silver has been incidental to the production of 
other al The labor shortage was ameliorated gradually during 
1946, and a number of the base metal mines stepped up production 
rates. The output of lead increased 8 percent and copper 3 percent 
over 1945. During several months of 1946 zinc production was 
unusually low, as labor strikes interrupted operations at certain 
mines. Because of the strikes and of the closing in January of a low- 
grade open-pit mine that had been an important producer since 
October 1943, the output of zinc again decreased 11 percent. The 
removal of price ceilings from base metals, effective November 11, 
1946, was a propitious event for the copper-, lead-, and zinc-mining 
industry of the Eastern States. Some of the mines operated through- 
out the nearly 5 years during which the Premium Price Plan served 
as an adjunct to price control without receiving a premium on any 
part of their output. Premium and overceiling payments in 1946, 
calculated on the entire Eastern States output, averaged about 3 
cents a pound of recoverable copper, 0.13 cent a pound of lead, and 
0.38 cent a pound of zinc. As the last price ceilings were 14.375 cents 
for copper, 8.25 cents for lead, and 9.25 cents for zinc, the advance 
in the free-market price of copper to 19.5 cents, lead to 12.5 cents, 
and zinc to 10.5 cents from November 11 through December raised 
materially the average prices received by the mines. 
All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 
The value of the metal production herein reported, except that of 
zinc in New Jersey, has been calculated at the prices in the following 
table. The value of the New Jersey output is the total value of the 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Year Gold ! | Silver: | Copper 3 Lead 3 Zinc? 
Per ounce Per ounce | 
fine fine Per pound | Per EE Per pound 
r E ˙ $35. 00 $0. 7114+ $0. 121 . 067 $0. 093. 
ei EE 35. 00 e . 130 . 075 . 108 
JJ Ou 8 35. 00 135 . 080 . 114 
Ee 35. 00 . 135 . 086 115 


) 8 8 ` 162 109 . 122 


, Price under authority of Gold Reserve Act of Jan. 5 Treasury legal coinage value of gold from 
an. 18, 1837, to Jan. 31, 1934, was 520.67 ＋ (520.67 1835) per fine ounce. 
n Treasury buying price for newly mined silver, 1942 to June 30, 1916: $0.71111111; July 1, 1946 to Dec. 
1946: $0.905. 
$ Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 


payments by Oilice of Metals Reserve for overquota production. 
1413 
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zinc recoverable as metal and oxide after freight, haulage, smelting, 
and manufacturing charges are added. | 

Annual figures for the 5 years ended with 1946 are given in the table 
that follows. The figures for tonnage of ore sold or treated do not 
include magnetite ore containing pyrite and chalcopyrite, from which 
copper, gold, and silver were recovered as byproducts. 


Mine production of gold, silver, copper, lead, and.zinc in the Eastern States, 1942— 
46, in terms of recovered metais 


Gold (lode and Silver (lode and 


Mines producing | Ore sold placer) ? placer) 3 
Y or treated — 
ear (short $i Yi 
tons) ! ne ne 
Lode Placer unas Value DUHGo Value 
ovS 14, 699 | $514, 465 105, 307 $74,885 
194332... 2, 878 100, 730 1, 129 91, 114 
// cae ac 8 ) 2, 595 90, 825 124, 006 88, 182 
// 8 1, 857 64. 995 81, 983 58, 299 


I 88 6 1, 432 50, 120 76, 964 62, 187 


Year Sean Total value 

or 

tons Valu. 
Iii 28, 404, 000 | $3, 436. 884 $599, 650 199, 809 336. 190, 180 | $40, 816, 064 
194333333332. 28, 490, 000 3, 703, 700 726, 450 199, 233 | 39, 225, 222 43, $47, 216 


ITC ͤ ͤ 30, 098, 0004. 063, 230 j| 1,002, 560 | 176,327 | 35,977,536 | 41, 222, 333 
THS Socal ee Sco Cas 24, 910,000 | 3, 362, 850 887,318 | 156, 269 | 31,520,742 | 35, 894. 234 
7 ͤ 8 25, 700, 000 | 4, 163, 400 7 1,216,222 | 138, 488 | 20, 765,642 | 35, 257, 571 


1 Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. 

? Includes placer gold as follows: 1942, 69 ounces; 1943, 12 ounces; 1944, 5 ounces; 1945, none; 1946, 22 
ounces. 

3 Includes placer silver as follows: 1942,3 ounces; 1943-46, none. 


à 


MILLIONS OF DOLLARS 


0 
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FIGURE 1.—Value of zinc and copper and total value of gold, silver, copper, lead, and zinc in the Eastern 
ied Amer EL combined value of gold, silver, and lead has not exceeded $1,485,660 annually in any 
e period. 
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Mine production of gold, silver, copper, lead, and zinc in the Eastern States, 1946, 
by months 
|In terms of recovered metals] 


Gold (fine Copper Lead Zine 
Month (fine ounces) | (short tons) (short tons) (short tons) 


— —— ͤU—ä—a —— 


Januar eee eee 13, 524 
Y AA 11, 366 
EEN 12, 633 

POD ei es ee be oe oi 12, 593 
KEE 12, 860 
ENER oa) 8 9, 266 
DUA ceca A 7, 102 
Jö e o pni xh 9, 129 
September 12, 135 
Oct ober... 13. 377 
Nome ee 12, 377 
December 12. 126 
Total 191666 llll.s.- 138, 488 


Gold.—There was little activity in gold mining in the Eastern States 
in 1946. Individuals recovered 22 fine ounces of gold from placer 
mines in Georgia and Alabama. Gold was recovered as a byproduct 
from magnetite-pyrite-chalcopyrite ore from the Cornwall mine, 
Lebanon County, Pa.; from copper ore from the Elizabeth mine, 
Orange County, Vt.; and from copper-iron-zinc ore from the Tennessee 
Copper Co. mines, Polk County, Tenn. Output of gold in the South- 
ern Appalachian States from 1799 to 1946 is estimated as follows: 


Mine production of gold in the Southern Appalachian States, 1799-1946 


Fine Fine ; 

State Period Gutes Value State Period dcos Value 
Alabama..........| 1830-1946 49, 495 |$1, 193, 985 || South Carolina.. . 1829-1946 | 318, 801 1$7, 562, 125 
Georgia 1830-1946 870, 547 (18, 051, 092 1831-1916 20, 965 481, 405 
Maryland........| (0 -1946 6. 102 163. 940 Virginia 1823-1946 167, 558 | 3, 577, 509 


North Carolina...| 1799-1946 l. 164, 588 24, 327, 843 


1799-1946 |2, 598, 056 | 396, 799 


1 Year of first production not recorded. 


Silver.—The mine output of silver in the Eastern States in 1946 
comprised 35,275 fine ounces recovered from copper ore from Ver- 
mont, 18,016 ounces from copper-iron-zinc ore from Tennessee, 15,786 
ounces from zinc-lead ore from New York, and 7,887 ounces from 
magnetite-pyrite-chalcopyrite ore from Pennsylvania. 

Copper.— Production of recoverable copper in the Eastern States in 
1946 totaled 25,700,000 pounds, a 3-percent increase over 1945. The 
Tennessee Copper Co., operating copper-iron-zinc mines in the 
Ducktown district of Tennessee, continued to be the leading producer 
of copper; the output from these mines increased slightly over 1945. 
Output by the Elizabeth mine, Orange County, Vt., operated by the 
Vermont Copper Co., increased sharply. The Bethlehem Steel Co. 
continued to recover copper as a byproduct in treating magnetite ore 
conte imn pyrite and chalcopyrite from the Cornwall mine in Lebanon 

ounty, Fa. 

Lead.—Zinc-lead and zinc-iron-lead sulfide ores from the Austinville 
mine in Virginia and the Balmat in New York yielded the bulk of the 
Eastern States lead output in 1946; the rest was recovered from lead 
carbonate ore shipped from the Embree mine in Tennessee. The 
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total output was 5,579 tons compared with 5,159 tons in 1945. 
Zinc.—Decreasing 11 percent annually the past 3 years, the mine 
output of recoverable zinc in the Eastern States dropped to 138,488 
tons in 1946 from 199,233 tons in 1943. The decrease in 1946 was due 
largely to labor strikes, which shut down two mines in New Jersey for 
2 months and five mines in Tennessee for 3 months; another con- 
tributing factor was exhaustion in January of the Shallow Ore open-pit 
ore body at New Market, Tenn. The New Jersey output of zinc de- 
creased 21 percent and the Tennessee output 27 percent from 1945. 
In New York and Virginia zinc production increased 30 percent and 5 
percent, respectively, as operations were nearly continuous and more 
men became available for work in the mines. Several of the large 
mines still received no Government premium for any part of their out- 
put, and only 7 percent of the total ** mine" value of the zinc concen- 
trates (calculated for all concentrates upon the basis of the average 
grade and value reported for the New York, Tennessee, and Virginia 
„ represented premium payments for overquota pro- 
uction. 

In the 4-year period 1942-45 the domestic mine output of zinc to- 
taled 2,845,221 tons, and overceiling payments on zinc recorded by the 
Office of Price Administration amounted to $121,209,474. In the 
same period mines in the Eastern States produced 731,638 tons of 
zinc—26 percent of the total production—and received $4,084,118 
(figures compiled from reports of mine operators)—only 3.4 percent 
of the total premium payments. The calculated premium per pound 
of zinc averaged 0.28 cent on the Eastern States output compared with 
2.77 cents on the rest of the domestic output. In 1946 there was a 
general increase in premium payments to compensate the general 
wage increase; the payments on the Eastern States output averaged 
0.38 cent per pound of zinc. The rise in the ceiling price from 8.25 to 
9.25 cents October 14 and the advance in the market price to 10.50 
cents upon removal of the ceiling November 11 raised materially the 
average total price received by "Eastern States mines and improved 
the outlook for increased production and greater activity in prospect- 
ing and development. 


MINE PRODUCTION BY STATES 


Mine production of gold, silver, copper, lead, and zinc in the Eastern States in 1946, by 
States, in terms of recovered metals 


Mines pro- 
ducing 
State — — 7, Ore (short 
tons) Total | Fine 
Lode | Placer value 

0 E, A EE, Gr, AAA SEN 
88 EM n MR CAR EENS (io Een 725 

ew Jersey 2|..-.....| 413,755 |........ 
New York..................... 113 302 J%ͤ ETE E LET 
Pennsylvania..................] 1 (60 [1115 |.......| 40, 250 

enness eee H4 1, 812, 919 3, 325 
Vermont y E 128, 7 5, 775 
Ving 8 LE MO 490,278 APO GE, A AAA EE 

Total: 19466 22 5 | 2 3, 236, 000 22 | 50,120 

1945 3 23,718,073 | 1,857 


64, 996 
Bee footnotes at end of table, | 
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Mine production of gold, silver, copper, lead, and zinc in the Eastern States in 
1946, by States, in terms of recovered metals—Continued 


Copper Lead Zinc 
Sechs Total 
State 
Pounds | Value | Sbort | value Short | value Kan 
tons tons 

:: ĩ˙²]3ẽ:ũ AA A AA y $35 
/// AA AA AA A A 88 735 
UC O A EEN 64, 454 | * $11, 701,346 | 11, 701, 846 
New York.........].............]............. 1,073 | $233,914 32, 515 7, 933, 660 8, 180, 329 
Pennsylvania (3) „ 3j7õͤͤͤ HE 3 46, 623 
Tennessee 25, 700, 000 | * $4. 163, 400 125 27,250 24, 614 6, 005, 816 | * 10, 214, 348 
Vermont........... rr, d 5 34,271 
Hill.... sue d 4,381 | 955,058 16, 905 4, 124, 820 5, 079, 878 
Total: 1946 ......| 25, 700, 000 4, 163, 400 5, 579 |1, 216, 222 138, 488 29, 765, 642 | 35, 257, 571 
19453. .... 24, 910, 000 3,362,850 | 5,159 | 887,348 156, 200 31, 520, 742 | 35,894, 234 


1 Ore is magnetite- gre CORO YT flotation copper concentrates from which yielded gold, silver, and 


co : Bureau of Mines not at liberty to publish figures for ore 
7 excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
3 No uction from in 1045 


MINING INDUSTRY 


With operations at some of the zinc mines interrupted by labor 
strikes, the quantity of zinc ore mined in the Eastern States decreased 
31 percent in 1946 from 1945. The two mines producing zinc-lead 
ore operated steadily, and their combined output of ore increased 11 
percent. The tonnage of straight lead ore mined was small. The 
output of copper ore increased 4 percent over 1945. The magnetite- 
pyrite-chalcopyrite ore mined in Pennsylvania, which yields copper, 
gold, and silver as byproducts, is classed as iron ore and is not in- 
cluded in the figures for crude ore given in the tables of this chapter. 
In the table on ore classification that follows, the copper recovered 
from the magnetite ore is included with that from copper ore, and the 
gold and silver are shown separately. No gold ore was reported 
mined in the Eastern States in 1946, but 22 ounces of gold were re- 
covered from pari avel. Most of the base-metal ores yield by- 
products (besides gol and silver), the values of which are not shown 
In the tables of this chapter but would have to be considered to show 
the full value of the crude ore mined. The byproducts include 
pyrite concentrates (used in making sulfuric acid and iron sinter), 
sulfur dioxide gas (used in making sulfuric acid), produced in EE 
sulfide concentrates, spiegeleisen, and mill tailings (used for agricul- 
tural lime, concrete, and other purposes). Mine development work 
and exploratory drilling reported by the companies decreased from 
1945 in total footages for driftin and drilling and increased in the 
footage for shaft sinking. The Bureau of Mines continued to in- 
vestigate sources of strategic minerals; the work done included diamond 
drilling (on copper deposits in Orange County, Vt.), field examinations, 
and tests of ore-treatment methods. 


193065—48— —90 
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ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in the Eastern States in 1946, with content in terms of recovered 


metals 
Gold 
Ore (short Copper 
Source (fine (short 
tons) ounces) (pounds) 
0 ))GF»; !!... 8 1. 139, 69 53, 291 |! 25,700,000 |.......... 
Magnetite-pyrite-chalcopyrite ore (3) 1, 150 7, „„ 
;; se ewe cce Es n A ß EEN 
Zino-lead or—ꝛa— 754,075 |..........| 18, 786 |...........- 
Total, all lode mines............ § 3, 236, 000 1, 410 76, 964 | 25, 700, 000 
TEE ee a | 88 ///! cl ee WEE 
Total: 19466. 8 3, 236, 000 1, 432 76, 964 | 25, 700, 000 
lt A § 3, 718, 073 1, 857 81, 983 | 24, 910, 000 


! Copper from magnetite-pyrite-chalcopyrite ore included with that from copper ore. 

1 Zinc (tomm copper ore inciuded with that from zinc-lead ore; Bureau of Mines not at liberty to publish 
separate figures. 

3 Bureau of Mines not at liberty to publish separate figures for ore. 

‘Includes small tonnage of lead ore. 

$ Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. 


METALLURGIC INDUSTRY 


The 4,000-ton Mascot mill in Knox County, Tenn.—equipped 
with a differential density (sink-and float) preliminary concentration 
unit, jigs, and flotation machines, and treating straight zinc ore— 
had the largest crude-ore capacity of any mill treating ores of copper, 
lead, or zinc in the Eastern States in 1946, although some of the mi 
treating higher-grade ore produced a larger tonnage of concentrates. 
The methods of treatment used in the mills and other operatin 
details, including the tonnage and grade of the concentrates produc 
by some of the mills, are given in the Review by States that follows. 
Most of the concentrates were shipped to smelters operated by the 
companies that own the mines. No amalgamation or cyanidation 
mills were operated. Concentrates smelted (74,319 tons) yielded 
1,410 ounces of gold and 76,964 ounces of silver; the tonnage of con- 
centrates does not include material yielding no gold or silver. The 
total for concentrates (including low-grade concentrates shipped to 
oxide plants) was 534,003 tons. Direct-smelting ore (125,240 tons) 
treated was credited with no yield of gold or silver, as the quantity 
of these metals contained in the ore was very small and any recovery 
made would be accounted for in the gold and silver recovered from 


concentrates. 
REVIEW BY STATES 
ALABAMA 
Gold dust containing about 1 ounce of fine gold was recovered by 


sluicing on the Hog Mountain mine property near Alexander City, 
Tallapoosa County. 


GEORGIA 


In 1946 individuals recovered a total of 21 fine ounces of gold from 
the Baggs Branch, Battle Branch, Consolidated, and Mill Creek 
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placers in Lumpkin County and the Kin Mori placer in Dawson 
County. The old Calhoun gold mine in Lumpkin County was under 
development by Calhoun Mines, Inc., which drove 530 feet of tunnel 
and 140 feet of drifts. 


NEW JERSEY 


Although the zinc mines in New Jersey were idle from June 17 to 
August 17 because of a labor strike, the State continued in 1946 to 
be the leading producer of zinc in the Eastern States and ranked 
third in the United States. The State output of recoverable zinc 
as metal or in oxide was 64,454 tons compared with 81,392 tons in 
1945. Crude ore hoisted totaled 412,544 tons in 1946 compared 
with 516,225 tons in 1945. In addition to the crude ore milled, 1,211 
tons of old tailings were remilled in 1946 and 5,952 tons in 1945. The 
operating mines in both years were the Mine Hill at Franklin and the 
Sterling Hill at Ogdensburg, Sussex County. The commercial ore 
minerals comprise chiefly franklinite (zinc-iron-manganese oxide) and 
willemite (zinc silicate) but also include zincite (red oxide of zinc). 
In reduction of the ore the franklinite is removed from the crushed 
ore by magnetic separators, and the willemite and zincite are con- 
centrated on jigs and tables. The concentrates are shipped to smelting 
and manufacturing plants at Palmerton, Pa. The franklinite is used 
in the manufacture of zinc oxide and spiegeleisen, and the willemite- 
zincite concentrate is smelted to produce high-grade slab zinc. 

The value of the New Jersey output of zinc given in the table of 
this chapter under the heading Mine Production by States" is the 
combined value of the zinc recoverable in both metal and oxide after 
freight, haulage, smelting, and manufacturing charges are added. 

Copper deposits in New Jersey were worked or prospected inter- 
mittently from Colonial days up to about 1912, and a little silver was 
reported recovered from some of the copper ore. Copper and lead 
smelters and refineries at Carteret and Perth Amboy treat ores, scrap, 
byproducts, and bullion from various States and foreign countries. 


NEW YORK 


Largely as the result of improvement in labor supply, zinc produc- 
tion in New York rose 30 percent and lead 24 percent in 1946 over 
1945. The figures for recoverable metals were 32,515 tons of zinc 
and 1,073 tons of lead in 1946 compared with 24,978 and 862 tons, 
respectively, in 1945. The silver production, which is incidental to 
that of zinc and lead, was 15,786 ounces in 1946 and 14,271 ounces in 
1945. The mines are in St. Lawrence County east and southeast of 
Gouverneur. The principal producers were the Balmat at Sylvan 
Lake and the Edwards at the town of Edwards, both owned and 
operated by the St. Joseph Lead Co. The Balmat is opened by a 
2,907-foot, 40° inclined shaft, 252 feet of which were sunk in 1946. 
The ore contains zinc, iron, and lead sulfides, with some silver associ- 
ated with the lead; it is treated in the 1,200-ton selective flotation mill 
at the mine. The mill is described in a recent publication.“ The 
mill feed in 1946 totaled 262,197 tons; it yielded 1,795 tons of lead 
concentrates containing 61.01 percent lead and 11.28 ounces of silver 


! Casale, James, St. Joe's Balmat Mill—Problem in Four Dimensions: Eng. and Min. Jour., vol. 147. 
No. 11, November 1946, pp. 56-62. 
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to the ton, 43,405 tons of zinc concentrates containing 57.26 percent 
zinc, and 54,467 tons of pyrite concentrates containing 41.69 percent 
iron and about 49 percent sulfur. The Edwards mine, equipped with 
a 600-ton flotation mill, was operated through a vertical shaft 1,560 
feet deep and an underground shaft (inclined 42° from horizontal) 
1,226 feet to the mine workings. Ore treated totaled 106,080 tons 
yielding 15,634 tons of zinc concentrates containing 59.15 percent 
zinc. Fhe zinc concentrates from both mills were shipped to the 
company smelter at Josephtown, Pa.; the lead concentrates from the 
Balmat mill were shipped to the company Herculaneum, Mo., smelter. 
The pyrite concentrates were sold to sulfuric acid plants. The 
Universal Exploration Co. Hyatt mine, equipped with a 200-ton 
flotation mill, increased output in 1946 and was a substantial producer 
of zinc. The mine shaft is 450 feet deep. Development work in 
1946 totaled 264 feet of drifts and 281 feet of diamond drilling. The 
concentrates were shipped to the Donora, Pa., smelter. 

No commercial mine output of gold or copper in New York has 
been reported during the period covered by the annual mine canvass, 
which was begun in 1907. The Phelps Dodge Refining Corp. has a 
custom copper smelter and an electrolytic refinery at Laurel Hill, 
which treat copper ore, matte, bullion, and copper-bearing scrap 
material. 

NORTH CAROLINA 


North Carolina ordinarily produces gold, silver, and copper but 
had no output in 1945 or 1946. The Condor (old Howie) mine near 
Waxhaw, Union County, EE with a 125-ton cyanidation mill, 
was the leading producer of gold in the State when war restrictions 
on gold mining caused it to shut down in October 1942. Reopening 
has been held in abeyance since the restrictions were removed July 1, 
1945 because of 15 wage levels and scarcity of labor. An account 
of exploratory drilling by the Bureau of Mines at the Cline mine, 
Cabarrus County, has been published. 


PENNSYLVANIA 


The gold, silver, and copper produced in Pennsylvania are by- 
products recovered in treating magnetite-pyrite-chalcopyrite ore 
from the Cornwall mine of the Bethlehem Steel Co., in Lebanon 
County. The ore is mined from an open pit and two underground 
mines. It is crushed to. about 1-inch size at the mines in Cornwall 
and shipped in 70-ton hopper-bottom railroad cars to the treatment 
plants at Lebanon, which comprise a combined magnetic concentra- 
tion and flotation mill and a sintering plant. The magnetic concen- 
tration equipment has a daily capacity of 6,000 tons, the flotation 
equipment 2,200 tons, and the sintering plant 2,400 tons. Part of 
the magnetic product is shipped to another sintering plant at Beth- 
lehem. The flotation equipment treats tailings from the magnetic 
separators for the recovery of copper concentrates, which contain 
most of the gold and silver, and pyrite concentrates, which contain 
cobalt. The copper concentrates are shipped to a custom smelter 
and the pyrite concentrates to plants equipped for recovery of sulfur 


! Beck, William A., Exploration at the Cline mine, Cabarrus County, N. O., B 0 Rept. 
Investigations 3873, 1946, 4 pp. ounty, N. O., Bureau of Mines Rept. of 
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(as sulfuric acid) and cobalt; the final pyrite residue is sintered and 
shipped to an iron and steel plant. 

he zinc mines in Pennsylvania have been idle for many years. 
Zinc smelters at Donora, Langeloth, Josephtown, and Palmerton 
treat most of the zinc concentrates produced in the Eastern States, as 
well as large tonnages from the Central States and foreign countries. 
There is a roasting plant for concentrates at New Castle and an elec- 
trogalvanizing plant for sheets at Johnstown uses roasted zinc 


concentrates. 
SOUTH CAROLINA 


The Haile mine, Lancaster County, leading producer of gold in 
South Carolina and the Eastern States from 1938 to 1942, was shut 
down in September 1942 because of the diminishing supply of labor 
and materials available for gold mining under war conditions. The 
mine, equipped with a 400-ton cyanide mill, is owned by the Haile 
Gold Mines, Inc. The company reported at the end of 1946 that the 
date of reopening depends entirely upon labor conditions. 


TENNESSEE 


Zinc production in Tennessee in 1946 (the lowest since 1936) 
totaled 24,614 tons, in terms of recoverable metal, compared with 
33,824 tons in 1945. The decrease was caused by the labor strike 
lasting from February 2 to May 6 at the American Zinc Co. mines in 
Knox and Jefferson Counties and exhaustion in January of the com- 
pany Shallow Ore open-pit ore body at New Market. The output 
of lead was 125 tons compared with 54 tons in 1945. Gold produc- 
tion decreased from 148 fine ounces in 1945 to 95 ounces in 1946 and 
silver from 35,391 to 18,016 ounces. Copper production increased 
slightly in 1946. 

The gold, silver, and copper and considerable zinc came from the 
Tennessee Copper Co. Burra Burra, Boyd, Calloway, and Eureka 
mines at Ducktown, Polk County. The ore was mined at depths 
ranging from 750 to 2,400 feet and hoisted through vertical shafts. 
Development work done at the 4 mines in 1946 totaled 93 feet of 
shaft, 9,084 feet of drifts, and 6,927 feet of diamond drilling. The ore 
contains heavy sulfides of iron, copper, and zinc; most of that mined in 
1946 was concentrated by sclective flotation in the London and 
Isabella mills, which together had a combined daily capacity of 3,000 
tons at the end of the year. Some of the ore was smelted direct in a 
blast furnace in the company smelter at Copperhill The copper 
concentrates from the mills were smelted in a reverberatory furnace. 
The matte from the reverberatory and blast furnaces was treated in a 
converter. Part of the blister copper from the converter was cast into 
pigs and shipped to an electrolytic refinery on the Atlantic seaboard 
where some gold and silver were recovered. Production of shot cop- 
per (used in making copper sulfate in the plant adjoining the smelter) 
increased in 1946; as a result, more of the gold and silver accumulated 
in the shot copper residue, and less was available for sale than in 1945. 
The iron concentrates were used in making sulfuric acid in the compan 
plants at Copperhill and Isabella; they also yielded iron sinter, whic 
was sold to iron and steel plants. Sulfur dioxide gas from the blast 
furnace and copper converter was also used in making sulfuric acid. 
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The zinc concentrates were sold to custom smelters. Smelter slag 
was screened and sized for sale, mostly as railroad ballast, road mate- 
rial, concrete aggregate, and roofing granules. 

Most of the State zinc output comes from the Mascot-New Market- 
Jefferson City or East Tennessee district in Knox and Jefferson 
Counties. The district production in 1946 was the lowest since 1935. 
The American Zinc Co. Mascot No. 2, Mascot Graves, Grasselli, 
Jarnagin, and Mossy Creek mines were shut down from February 2 
to May 6 by a labor strike. The company Shallow Ore open-pit mine 
was closed in January owing to exhaustion of the ore body; its total 
output from the beginning of operations in October 1943 through 
January 1946 was 812,565 tons of crude ore yielding 26,413 tons of 
concentrates averaging 60.92 percent zinc. The Mascot mines are 
worked through a 520-foot vertical shaft and an inclined shaft from the 
520-foot level to the maximum depth of 850 feet. The Grasselli ore- 
hoisting shaft is 350 feet deep, and the Jarnagin shaft is 280 feet deep. 
The Mossy Creek mine is opened by 249-foot incline shaft. The ore 
from all five mines was concentrated in the 4,000-ton mill at the 
Mascot No. 2 mine. The mill is equipped with a differential-density 
(sink-and-float) cone unit, jigs, and flotation machines. Ore treated 
in 1946 totaled 569,862 tons yielding 26,176 tons of 61.57-percent zinc 
concentrates compared with 1,119,569 tons in 1945 yielding 45,520 
tons of 61-percent concentrates. The mill tailings, chiefly limestone, 
are sent to the byproduct plant to be prepared for sale as railroad 
ballast, commercial stone, sand, or a pulverized product. Data 
extracted from the annual company report to stockholders follow. 
Surface drilling done during the year totaled 49,794 feet, underground 
drilling 10,407 feet, and drifting, raising, and slabbing 5,043 feet. 
Surface drilling results were very satisfactory. Mineral rights were 
purchased on additional Jefferson County properties. Ore reserves 
on company-owned properties in Knox and Jefferson Counties were 
reduced by approximately 8,023 tons of concentrates. Ore reserves 
on the Grasselli property were increased 16,656 tons of concentrates, 
making & net gain in ore reserves of 8,633 tons of concentrates. The 
total reserves at the end of 1946 were the highest ever recorded. 

The Universal Exploration Co. Davis-Bible group of mines and 
800-ton flotation mill near Jefferson City operated continuously in 
1946. The output of concentrates increased over 1945. The grade 
of the concentrates is exceptionally high; those shipped from 1930 
through 1946 averaged 64.58 percent zinc. "Two shafts 180 and 240 
feet deep were operated. Development during the year totaled 1,048 
feet of drifts, 1,430 feet of diamond drilling, and 9,377 feet of churn 
drilling. "The mill is equipped with crushers, rod mills, and flotation 
machines. The mill tailings are sold, mostly for use as agricultural 
lime. The company shipped ore from the Straight Creek mine near 
New Tazewell, Claiborne County, in November and December but 
abandoned the property December 16. Data on some of the Bureau 
of Mines exploratory drilling in this county have been published. 
The Tennessee Zinc Co. operated the Embreeville group in Washing- 
ton and Unicoi Counties. The ore was concentrated by washing, 


3 Sayrs, Richard L., Exploration of Stiner and Bunch Hollow Zinc Properties, Powell River Area, Union 
and Claiborne Counties, Tenn.: Bureau of Mines Rept. of Investigations 3856, 1946, 4 pp. > 
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jigging, tabling, and drying. Most of the concentrate output was 
zinc carbonate; the rest was lead carbonate. The company sank a 
140-foot shaft and drove 500 feet of tunnel during the year. In 
Cannon County the Hoover (Gaither) mine east of Murfreesboro, 
equipped with a 25-ton mill, continued to produce about a car of zinc 
sulfide concentrates monthly. 


` VERMONT 


The Vermont Copper Co. operated the Elizabeth mine and 500- 
ton flotation mill in Orange County throughout 1946. The output 
of copper increased sharply over 1945. Revised figures on mine- 
development footage show that the haulage adit is 1,300 feet long and 
that the underground 30° inclined shaft opening up working levels on 
the vein is 825 feet long. Sinking of another shaft 450 feet on a 60° 
incline was completed in 1946. Other development done during the 
year included 2,163 feet of drifts and crosscuts, 348 feet of raises, and 
1,355 feet of diamond drilling. The ore minerals are chalcopyrite 
and pyrrhotite, carrying some silver and a little gold. The concen- 
trates produced averaged 23.50 percent copper (wet assay) and 0.013 
ounce of gold and 2.73 ounces of silver to the ton; they were shipped 
to the Phelps Dodge smelter at Laurel Hill, N. Y. The Bureau of 
Mincs did diamond drilling at the Ely mine near South Strafford dur- 
ing September and October. 


VIRGINIA 


The output of recoverable zinc in Virginia was 16,905 tons and of 
lead 4,381 tons in 1946 compared with 16,075 and 4,243 tons, respec- 
tively, in 1945. The Austinville mine, Wythe County, which has 
been in continuous operation since 1924, operated at a slightly higher 
average monthly rate than in 1945; the ore is treated in a 2,000-ton 
flotation mill at the mine. No output of gold, silver, or copper was 
reported in the State in 1946. The Toncrae Mining Co. reported 
progress on constructing a plant to ee and leach ore and 
precipitate copper at the Toncrae mine, Floyd County. 


Idaho 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By C. E. NEEDHAM AND PAUL LUFF 
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GENERAL SUMMARY 


NLIKE other Western States, Idaho was not affected by a serious 
labor strike in 1946; but it was still plagued by a Reis of labor, 
which caused further declines in the output of silver, lead, zinc, 

and copper. However, the output of gold in Idaho increased greatly 
in 1946, owing principally to resumption of dredging at placer proper- 
ties after being closed since October 8, 1942, when War Production 
Board Order L-208 suspended nearly all gold mining. In 1946 the 
State output of gold rose to 42,975 fine ounces from 17,780 fine ounces 
in 1945. "The output of silver declined from 8,142,667 fine ounces to 
6,491,104 (20 percent); copper, from 3,096,000 pounds to 2,076,000 
(33 percent); lead, from 136,894,000 pounds to 119,974,000 (12 per- 
cent); and zinc, from 166,926,000 pounds to 143,014,000 (14 percent). 
The output of e in 1946 was the largest for any year since 1942; 
silver, the smallest since 1922; copper, the smallest since 1934; lead, 
the smallest since 1899; and zinc, the smallest since 1940. However, 
the State remained the largest producer of silver and zinc in the 
United States and the second ae producer of lead (exceeded only 
by Missouri). The total value of the gold was $1,504,125—4 percent 
ol the State total value; silver, $5,244,812— 14 percent; copper, 
$336,312—1 percent; lead, $13,077,166—35 percent; and zinc, 
$17,447,708—46 percent. The total value of the five metals was 
$37,610,123 in 1946 compared with $37,799,975 in 1945. About 
87 percent of the State silver production, 78 percent of the copper, 
94 percent of the lead, and 94 percent of the zinc came from the Coeur 
d'Alene region of Shoshone County; the rest of the silver, copper, lead, 
19 0 SE came largely from the Warm Springs district in Blaine 

ounty. 

Nearly 87 percent of the State gold production came from the Yel- 
low Pine district in Valley County, Middle Boise (Atlanta) district in 
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Elmore County, Boise Basin district in Boise County, Yankee Fork 
5 in Custer County, and Warm Springs district in Blaine 
ount y. 
All tonnage figures are short tons and “dry weight"; that is, they 
do not include moisture. a 
The value of the metal production herein reported has been 
calculated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Zinc? 


Per pound | Per pound 
. 067 . 
.075 . 108 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was 820.67 ($20.671835) per fine ounce. 
5 buying price for newly mined silver. 1942 to June 30, 1946: $0.71111111; July 1 to Dec. 31, 
: W). : 


3 Yearly average weighted price of all grades of primary metal sold by producers: price includes bonus 
payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Idaho, 1942-46, and 
total, 1863-1946, in terms of recovered metals 


Mines producing Gold (lode and placer) 


8ilver (lode and placer) 
Ore (short 


Year 


Fine ounces Value 


ne —f6—l—— —ä ä ͤ . —ü———— —Äꝑĩ—. cmm —ä—DPéññd.ñ-— 


1942 14, 644,890 | $10, 414, 144 
1943. 11, 700, 180 320, 
1944. 9, 931, 614 7, 062, 481 
1945 ——— 8, 142, 667 5, 790, 341 
1946. 6, 491, 104 5. 244, 812 
r PA 359, 031, 993 


Copper Lead Zinc 
Year == — . — E | Total value 
Pounds Value Pounds Value Pounds Value 
1942. 6, 860, 000 $830, 060 | 227,818,000 | $15, 263, 806 | 174, 512, 000 | $16, 229, 616 $46, 053, 326 
1943......... 4, 648, 000 604, 240 | 192, 914, 000 14, 468, 550 | 173, 414, 000 18, 728, 712 43, 199, 910 
1944. 3, 376, 000 455, 760 | 167, 060, 000 13, 364, 800 | 182, 744, 000 20, 832, 816 42, 591, 137 
1945... 3, 096, 000 417, 960 | 136, 894, 000 11, 772, 884 | 166, 926, 000 19, 196, 490 37,799, 975 
19466. 2, 076, 000 336, 312 119, 974, 000 13, 077, 166 | 143, 014, 000 17, 447, 708 37, 610, 123 
1863-1946. 2 107,787 | 32,957,079 | 25, 940, 384 | 655, 878, 268 2 1, 293, 672 | 211, 228, 625 |1, 436, 661, 583 


' Figure not available. 2 Short tons. 
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Gold produced at placer mines in Idaho, 1942-46, by classes of mines and by 
methods of recovery 


Class and method 


Surface placers: 
Gravel mechanically handled: 


—— ee e e vm em e e op wm mr e em mm mm ap mm e mp mm mm mp mm pp mm 


250, 000 
8, 766, 746 


e 1, 100, 575 


—ͤ— wm e ep e nn p ep e o op ͤ 111l;)——— rss 
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33885 


E 
28888 


! Includes all placer operations using power excavator and washing plant, both on dry land: 
with movable washing plant is termed a dry-land dredge.” p dy an outfit 
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FIGURE 1.—Value of mine production of gold, silver, lead, and zinc and total value of gold, silver, copper 
lead, and zinc in Idaho, 1870-1946. The value of copper has been less than $2,000,000 annually, sapere i 
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Mine production of gold, silver, copper, lead, and zinc in Idaho in 1946, by months, 
in terms of recovered metals 


Gold Silver Copper Lead Zino 
(ounces) (ounces) (pounds) (pounds) (pounds) 


— 


d'REEL 1, 100 420, 000 140,000 | 11, 900, 000 13, 000, 000 
February 222325206605 2324220. pechos 720 505, 000 176,000 | 11, 400, 000 12, 700, 000 
Meg eu cere ERES 1, 880 525, 000 174, 000 | 11, 900, 000 14, 000, 000 
april Em 2, 000 455, 000 150,000 | 11,100,000 12, 300, 000 
)) ³ĩ A 5. 400 454. 104 120, 000 9, 600, 000 11, 500, 000 
JUI. A 8 5, 580 440, 000 180, 000 8, 066, 000 11, 600, 000 
77 8 5. 750 505, 000 180. 000 8, 500, 000 10, 600, 000 
ID QLD M "—————— cess 5, 570 557, 000 180, 000 9, 100, 000 11, 200, 000 
September 3, 650 510, 000 178, 000 9, 100, 000 11, 100, 000 
ls AA os els le era 2, 750 510, 000 172, 000 9, 150, 000 11, 414, 000 
Nóvember EE 3, 750 592, 000 230, 000 9, 150, 000 11, 500, 000 
Deenb ee cas 4,825 | 1,018, 000 196,000 | 11, 008, 000 12, 100, 000 
Total 196. 42,975 | 6,491,104 | 2,076,000 | 119, 974, 000 | 143,014, 000 


Gold.—Despite an increase of 142 percent in output of recoverable 
gold from mines in Idaho in 1946 compared with 1945, the output 
was far below that during the years before the war. The yield of gold 
from lode mines increased from 16,011 ounces in 1945 to 22,852 in 
1946 and that from placer properties from 1,769 ounces to 20,123. 
This marked increase in output of gold from[placer properties resulted 
principally from resumption, during the spring months of 19406, of 
dredging in the Boise Basin, Yankee Fork, Middle Boise, Elk City, 
Orogrande, &nd Gibbonsville districts. Seven bucket dredges and 
six dragline dredges treated about 4,131,000 cubic yards of gravel in 
1946 and recovered 19,720 fine ounces of gold and 6,370 fine ounces of 
silver. The Bradley Mining Co., operating the Yellow Pine mine at 
Stibnite, treated more gold-silver-antimony ore in its flotation pant 
in 1946 than in 1945 and became the largest producer of gold in Idaho. 
The Talache Mines, Inc., operating a lode property at Atlanta, ranked 
second in gold output &nd was followed by the Snake River Mining 
Co. (bucket dredge) at Sunbeam, Baumhoff & Marshall (formerly 
Fisher-Baumhoff Co.) (two bucket dredges) near Centerville, Pyramid 
Mining Co. (bucket dredge) near Twin Springs, Triumph mine at 
Triumph, Idaho-Canadian Dredging Co. bue et dredge) at Idaho 
City, and Smith Bros. & 'Courtis, Inc. (dragline dredge) near Gib- 
bonsville. Of the total gold produced in Idaho in 1946, more than 40 
percent came from bucket dredging, 39 percent from gold ore, 13 
percent from zinc-lead ore, and most of the remainder from dragline 
dredging. 

Silver.—Idaho’s production of recoverable silver has dropped every 
year except 1940 since 1937; the largest production was in 1937, when 
19,587,766 fine ounces were produced. In 1946 the output was 
6,491,104 fine ounces compared with 8,142,667 fine ounces in 1945; 
nevertheless, the State remained the largest producer of silver in the 
United States—a place it has held since 1933. The loss in 1946 
resulted mainly from a decline in output of zinc-lead-silver ore from 
mines in the Coeur d'Alene region and from the after effects of a fire 
in December 1945 in the Sunshine mine—also in the Coeur d’Alene 
region. Large decreases in silver output were reported by the Sun- 
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shine Mining Co., Bunker Hill & Sullivan Mining & Concentrating 
Co., Federal Mining & Smelting Co., (Morning mine), operators of the 
Osburn tailing plant, Sherman Lead Co., Monitor Mining Co., 
Triumph Mining Co., Clayton Silver Mines, Tamarack & Custer 
Consolidated Mining Co., and Sullivan Mining Co. (Star mine); 
however, a marked increase was made at the Page mine of the Federal 
Mining & Smelting Co. and at the Yellow Pine mine of the Bradley 
Mining Co. The Coeur d’Alene region produced 87 percent of the 
State total silver in 1946; the remainder came largely from the Warm 
Springs, Bayhorse, Deadwood Basin, Yellow Pine, and Blue Wing 
districts. Of the State total silver, zinc-lead ore and old tailin 
yielded 53 percent silver ore 40 percent, lead ore 4 percent, and gold 
ore, zinc slag, and lead-copper ore nearly all the remainder. e 
recovery of silver from silver ore decreased 970,800 ounces, owing 
chiefly to the decline in output of ore from property operated by the 
Sunshine Mining Co.; and the recovery of silver from zinc-lead ore 
decreased 534,159 ounces owing to a decline in output of zinc-lead ore 
from most of the principal producers, but the recovery of silver from 
old ore more than doubled that in 1945, as a result of more gold ore 
eing mined at two properties in Elmore and Valley Counties. 

Ten mines—the Sunshine, Polaris, Bunker Hill & Sullivan, Silver 
Dollar, Osburn tailing plant, Triumph, Page, Morning, Star, and 
Sweeny tailing dump —produced 75 percent of the silver output of 
the State in 1946. All but the Triumph are in the Coeur d'Alene 
region. 

Copper.—The output of copper in Idaho continued to decline and 
dropped to 2,076,000 pounds in 1946. About 78 percent of the State 
copper output in 1946 was recovered as a byproduct in the treatment 
of zinc-lead ore, silver ore, silver-copper-antimony ore, and lead ore 
from mines in the Coeur d'Alene region; the remainder was recovered 
largely from zinc-lead ore produced in the Warm Springs district, 
silver-tungsten ore in the Blue Wing district, zinc-lead ore in the 
Deadwood Basin district, and copper ore in the Alder Creek district. 

The Osburn tailing plant at Osburn in the Coeur d'Alene region 
was the largest producer of copper in Idaho in 1946. It was followed 
by the Sunshine, Triumph, and Polaris properties. 

Lead.—The output of recoverable lead in Idaho has been dropping 
steadily since 1942, and the output in 1946 (119,974,000 pounds) was 
the smallest since 1899; however, the value of the output was $1,304,- 
282 more than in 1945, owing to an increase in the average price of the 
metal. The loss in E resulted principally from a decline in 
output of zinc-lead-silver ore and silver-lead ore from mines in the 
Coeur d’Alene region, caused by a shortage of underground labor. 
Marked decreases in lead output in 1946 were reported by the operators 
of Osburn tailing plant, Federal Mining & Smelting Co. (Morni 
mine), Sherman Lead Co., Sunshine Mining Co., Bunker Hill 
Sullivan Mining & Concentrating Co., Triumph Mining Co., Monitor 
Mining Co., and Clayton Silver Mines; however, substantial increases 
were made at the Page, Sidney, and Liberal King properties. About 
94 percent of the State total lead came from the Coeur d'Alene region; 
most of the remainder was produced in the Warm Springs, Bayhorse, 
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Deadwood Basin, Dome, Texas, and Alder Creek districts. Zinc-lead 
ore and old tailings (2,296,768 tons) from the Coeur d’Alene region 
yielded 82 percent of the State total lead, and lead ore and silver ore, 
chiefly from the Coeur d’Alene region, yielded 10 percent; the remain- 
der came largely from zinc-lead ore in the Warm Springs district and 
from old zinc slag in the Coeur d’Alene region. Lead recovered from 
zinc-lead ore and old tailings decreased 14,744,219 pounds and that 
from silver ore 2,347,181 pounds, but lead from zinc ore and old slag 
increased 151,623 pounds and that from lead ore 10,771 pounds. 

In 1946 the combined lead output of the five largest producing 
mines—the Bunker Hill & Sullivan, Page, Star, Osburn tailing plant, 
and Morning—was 62,646,295 pounds, 52 percent of the State total. 
In 1945 the combined lead output of these properties was 70,131,690 
pounds. Other important producers in 1946 were the Sweeny tailing 
dump, Tamarack, Bunker Hill slag dump, Triumph, Sherman, Frisco, 
Dayrock, and Sidney properties. 

Zinc.—Although Idaho’s output of recoverable zinc declined to 
143,014,000 pounds in 1946, the State continued to be the largest 
producer of zinc in the United States, and the output in 1946 again 
exceeded the lead output. Idaho reached its peak production of zine 
in 1944, when 182,744,000 pounds were produced. Marked decreases 
in output of zinc in 1946 at the Morning, Osburn tailing plant, Monitor, 
Tamarack, Bunker Hill & Sullivan, Frisco, Triumph, Little Pittsburg, 
and Star properties more than offset substantial increases at the Page, 
Spokanesida 10, White Knob, Sidney, and Liberal King properties. 
More than 94 percent of the State total zinc in 1946 came from the 
Coeur d'Alene region and nearly all the remainder from the Warm 
Springs, Alder Creek, Deadwood Basin, Lava Creek, Bayhorse, and 
Mineral Hill & Camas districts. Zinc-lead ore and old tallings con- 
centrated yielded 85 percent of the State total zinc; old zinc slag 
smelted and fumed, 12 percent; and zinc ore smelted, zinc ore con- 
centrated, lead ore concentrated, silver ore concentrated, and zinc-lead 
ore smelted nearly all the remainder. 

Eleven properties—the Star, Bunker Hill smelter slag dump 
Osburn tailing plant, Page, Morning, Tamarack, Frisco, Bunker Bill 
& Sullivan mine, Monitor, Spokane-Idaho, and Triumph —produced 
77 percent of the State total zinc in 1946. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Idaho in 1946, by 
counties, in terms of recovered metals 


Mines producing | Gold (lode and placer) | Silver (lode and placer) 


— 


County RENE 
Lode Placer |Fine ounces 


Adams- A ICE F 4 

Ben ewa 1 E SU WË 17 E EE EE 

A REDUPER IL] s decre 3, 674 

/ WA Eege 11 14 7, 809 

Bonner? 3 8 250 

Bonns ilfe AA 1 47 t oy EE, EE 

Boundary I 1 

o A 0000an x wees 19 

CAMAS a ta 1 1 32 

IT AAA cic ieee TP Ir E ES 

La A A 1 121 

CI RA 19 1 5, 408 

e A 3 reU EYE 3 4 9,7 

LE Fo ae RONDE A EN 3 2 54 

o pee en eS 6 22 1, 507 

err A 3 OO TOOTS D. zd 

LOT occ eee lw e 12 8 1, 616 

Nez POR CE crs ß e Si ela 1 8 

OwWw he 4 4 45 

FPV ⁰ AA ²ĩð2ꝛ 88 1 1 %%% — 

Shosh one 56 1 1. 758 61, 530 | 5. 655, 672 4, 569, 783 

dU Uu MEE EE, RECEN 3 13 455 8 

Ir 8 3 3 11, 107 388, 745 158, 031 127, 689 

Washington // 8 | 26 21 
Total: 1946. 139 71 42,075 | 1,504,125 6, 491. 104 5, 244, 812 

EE 7, 7 622, 300 8, 142, 667 5, 790, 341 


—— 2 —— e e dd— llle 


—ͤ]U— — sl sm mm ms mm ln e G(—ͤ—kñ— ] ::: ———1l.B—V qꝛſ—ꝛ ml k UH 


Blanes ru 217, 500 $601, 826 1. 513. 012 
w IA “ 200 22 EN Cee ea aes 276, 152 
Bonner.............. 1, 500 - 2196 26, 727 

MEORUM - 1, 645 
Boundary........... 1, 500 976 12. 067 
Butte 5, 000 16, 226 75, Se 

f Lr 

FF Ne to IEA / / T 2195 
Clearwater . 4, 259 
Custer 80, 000 250, 466 714.541 
Ä/êẽ ³ ũ ˙˙ !.... PIS ka e cr A 257 
Too E ig ott rte tN EEE AS EE 195 3, 244 
(tor SEET — PA Ve IE AA. Ee, 8 53, 002 
E o ool esos EES mm 1,015 


Lemhi..............| 85,000 | 13 
Nez ii re A A AA AA Y X 


POW EE EE, O e / ß E 
Shoshone ...........| 1,619, 000 | 262, 278 12, 327, 464 16, 452, 676 | 33, 673, 731 
Twin Fallss .. 455 


Valley 53, 000 644,000 | 70. 196 119,316 714.552 
Washington. 43D EE DEE 457 


— — • —fào— | re 
— —ů —U— — MÀ — tcemmmenat 


Total: 1946. ...| 2, 076, 000 | 336, 312 
1945....| 3,096, 000 | 417, 960 


17, 447, 708 | 37, 610.12 


119, 974, 000 | 13,077, 166 
19, 196, 490 | 37, 799, 95 


136, 894, 000 | 11, 772, 884 


143, 014, 000 
166, 926, 000 
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MINING INDUSTRY 


In spite of higher prices for silver, copper, lead, and zinc in 1946, 
base-metal mining in Idaho continued to decline, not because of labor 
strikes, as in some Western States, but principally because of a short- 
age of underground labor. The large producers of zinc-lead-silver 
ore and silver-lead ore in the Coeur d’Alene region, Shoshone County— 
the chief source of silver, copper, lead, and zinc in Idaho—were re- 

uired to curtail operations with such an inadequate supply of labor. 

owever, gold mining in Idaho, especially bucket dredging and drag- 
line dredging at placer properties, made a substantial recovery in 
1946 after sharply curtailed activity since October 8, 1942, when War 
Production Board Order L-208 suspended nearly all gold mining. 
The number of bucket dredges increased from one in 1945 to seven 
in 1946 and the number of dragline dredges from none to six. The 
output of zinc-lead ore and old tailings (by far the chief ore output 
of the State) decreased from 2,687,912 tons to 2,407,404, siliceous 
silver ore from 122,094 tons to 92,209, and copper ore from 8,569 tons 
to 903; but siliceous gold ore increased from 113,030 tons to 163,666, 
lead ore from 107,511 tons to 113,175, and zinc ore and old slag from 
100,039 tons to 104,585. Nearly all the gold ore mined in Idaho in 
1946 came from two properties—one in the Middle Boise district, 
Elmore County, and the other in the Yellow Pine district, Valley 
County; 64 percent of the silver ore, 92 percent of the lead ore, 95 
percent of the zinc ore and old slag, and 95 percent of the zinc-lead 
ore and old tailings came from various properties in the Cocur d'Alene 
region and nearly all of the copper ore from one mine in the Alder 
Creek (Mackay) district. 


ORE CLASSIFICATION 


Details on ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Idaho in 1946, with content in terms of recovered metals 


Mines Ore Gold Silver C Lead Zi 
Source roduc-| (short (fine (flne opper a ne 
dl ing tons)  |ounces)| ounces) | (Pounds) | (pounds) | (pounds) 
Dry and siliceous gold ore.. 28 163, 666 | 16, 847 105, 383 361 IRR A 
Dry and siliceous gold-sil- 
ver oro 126 110 3, 99000 1000 
Dry and siliceous silver ore. 12 92, 209 70 | 2, 610, 389 720, 040 4, 003, 300 237, 887 
49 256, 001 | 17,027 | 2, 719, 762 720, 401 4, 003, 988 237, 587 
Copper Eeer e 60 1, 086 %%% Ä 
Lead ore 31 113, 175 107 264, 279 36, 805 8, 287, 636 622, 724 
Lead-copper ore............ 1 18, 154 9, 345 36, 8500 
Zinc ore 6 1 104, 585 40 39, 614 17, 080 9, 454, 623 | 20, 117, 230 
Zino-lead ore............... 58 | 2,407,404 | 5,617 | 3,441, 787 | 1, 239, 094 | 104, 190, 903 |122, 036, 459 
Total lode mines...... 3139 | ! 2, 882, 187 | 22, 852 | 6, 484, 682 | 2,076,000 | 119, 974, 000 |143, 014, 000 
iat CPC K 71 |............| 20,123 (Ww Vc ep 8 
Total: 19466. 210 | ! 2, 882, 187 | 42,975 | 6,491, 104 | 2,076, 000 | 119, 974, 000 |143, 014, 000 
19455. 143 | 33, 139, 286 | 17, 780 | 8, 142, 667 | 3,096, 000 | 136, 894, 000 168, 926, 000 


1 Includes 92,072 tons of old lead-smelter slag. 
3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


3 Includes 92,266 tons of old lead-smelter slag. 
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METALLURGIC INDUSTRY 


Of the 2,882,187 tons of ore produced in 1946 in Idaho, 2,757,813 
tons (95 percent) were treated at concentration plants, 108,667 tons 
(4 percent) were shipped crude to smelters, and 15,707 tons (nearly 1 
percent) were treated at amalgamation mills. 

Concentration plants in 1946 treated 147,505 tons of gold ore, 
91,959 tons of silver ore, 105,682 tons of lead ore, 6,908 tons of zinc 
ore, and 2,405,759 tons of zinc-lead ore and old tailings. Current hot 
zinc slag totaling 140,044 tons was fumed, and 92,072 tons of old dump 
lead-smelter slag were delivered for smelting and fuming in 1946. 
Metals recovered from the old dump slag were credited to'the Bunker 
Hill smelter dump, and metals recovered from the hot slag were 
credited to various producers of the ores and concentrates that con- 
tributed during the year to the slag-making material. 

Ore treated at straight amalgamation mills in 1946 totaled 262 tons 
and that at combined amalgamation and concentration plants 15,445 
tons; none was treated at cyanidation plants. 

The Bunker Hill & Sullivan Mining & Concentrating Co. operated 
its Bradley lead smelter and refinery at a lower rate than in 1945 on 
ore and concentrates, chiefly from mines and mills in the Coeur 
d’Alene region. The company also operated its antimony and cad- 
mium plants, 1,700-ton flotation mill (including a sink-and-float unit), 
300-ton tailing-treatment plant for recovery of silver, iron, and lead 
from old jig tailings, and 450-ton zinc slag-fuming plant at Bradley. 
According to the company annual stockholders’ report for 1946, the 
smelter produced 2,271 ounces of gold, 4,127,943 ounces of silver, 
147,055 pounds of cadmium, 625 tons of copper, 463 tons of antimony, 
15,013 tons of zinc, and 33,669 tons of lead. The slag-fuming plant 

ielded 22,579 dry tons of deleaded zinc fume and 3,936 dry tons of 
lead fume; the production of lead in 1946 was more than double that 
in 1945, but the production of zinc was nearly 2,000,000 pounds less. 
The Sullivan Mining Co. operated continuously its 100-ton electrolytic 
zinc plant near Bradley, but had to inactivate 150 of its 450 cells 
because of a labor shortage during a large part of the year; however, 
increased manpower during the last weeks of the year permitted full 
operations. The Bradley Mining Co. operated its flotation mill at 
Stibnite, Valley County, 8 months of the year pinapa T on gold-silver- 
iron-antimony ore; in September and October the mill re-treated old 
stock-piled tungsten concentrate. By adding a rod mill in October 
the capacity of the mill was increased from 800 tons of ore a day to 
1,800 tons a day. Tungsten concentrates and silver-copper-lead-iron 
concentrates were produced throughout the year in the Ima mill at 
Patterson, Lemhi County. 
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Mine production of metals in Idaho in 1946, by methods of recovery, in terms of 
recovered metals 


8 Copper Lead Zinc 
es ounces) ounces) (pounds) | (pounds) (pounds) 


—— | —— |—— —UAUꝑͤ——— — 


Ore amalgammated............... 15, 707 2, 919 1:756 AA ² 8 
Concentrates smelted. .......... 233, 364 18, 811 | 6,357,673 | 1, 981, 943 | 114, 965, 683 | 123, 395, 883 
Ore smelted..................... 108, 667 1, 122 125, 243 94, 057 5, 008, 317 19, 618, 117 
J. ;D 8 20, 123 0; v^ AAA MES Dec 
Total: 10... 42, 975 | 6, 491, 104 | 2.076, 000 | 119, 974, 000 143, 014. 000 
I/ ( ace 17, 780 | 8, 142, 667 3, 096, 000 | 136, 894,000 | 166, 926, 000 


Mine production of metals from amalgamation mills (with or without concentra- 
tion equipment) in Idaho in 1946, by counties, in terms of recovered metals 


Recovered in bullion EEN and 
č 1 
ounty treat 
(short tons) Gold i conan: Gold Silver 
(fine produced (fine (fine 
ounces) ounces) (short tons) ounces) ounces) 
B/ ĩ·¾»˙uſ qr n A pU 3 41 1 5 2 
EI more x 1, 697 409 2, 281 22, 371 
Id l.c 2E eel i AM AI EC 
Owyhee...................-.- 18 1 3 3 
Total: 1918 ............. ; 1, 766 411 2, 289 22, 376 
19455. 203 28 98 3, 818 


Mine production of metals from concentrating mills in Idaho in 1946, by counties, 
in terms of recovered metals 


Concentrates smelted and recovered metal 


Ore 
treited | Concen- 


County (short trates Gold Silver Copper Lead Zine 
Hes hon bunc) 1 (pounds) (pounds) | (pounds) 
tons) 

Blaine.....................| 77,534 13, 488 3,630 | 444,620 | 216,465 | 3,506,181 4, 879, 588 
Bonner 2, 880 149 8 17. 661 1, 300 71, 000 18, 000 
Bouudary...............-.- 3, 845 87 1 1, 646 1, 500 87, 000 8, 000 
Büte oo. ene co sol Eure 4, 651 680 14 4, 380 4, 243 484, 320 133, 000 
Guster 12, 682 1, 206 27 | 52,584 9,000 | 90, 240 323. 895 
Gen 11 3 4 8] 600 1, 600 
VVV 30, 845 952 17 | 49,373 | 79,000 104; BW EE 
Shoshone................... 2,461,510 | 208,055 1,730 |5,607, 204 |1, 617, 435 |109, O87, 692 | 117, 053, 800 
Malley cee dos eere 163, 855 8, 333 11,091 | 157,703 53, 000 643, 800 978, 000 
Total: 1946........... 2,757,813 | 232,953 16, 522 |6, 335, 297 11, 981, 943 1114, 965, 683 | 123, 395, 883 
19455. 3,027,500 | 270, 281 14, 038 [7,996,821 2, 661,723 |131, 781, 728 | 148, 778, 579 


798065—48———91 
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Gross metal content of concentrates produced from ores mined in Idaho in 1946, 
by classes of concentrates smelted 


Gross metal content 


Concen- 
Cl f duced 
ass of concentrates produc 
(short ua A8 Copper Lead Zinc 
tons) dünen) ounces) | (Pounds) (pounds) (pounds) 
Doll 7, 252 13, 127 300. 207 cer ñ ³ ð 
Df ²˙¹aAA nee eo vu Sas 183 6 75, 329 IA AA 
A ON A ANA 76, 308 2,640 | 2,857, 102 827,067 | 93,915,813 12, 602, 310 
Lead-copper................ 7, 884 273 | 2,492,139 72A, 206 4, 372, 719 75, 880 
TJ ⁰ AAA 115, 547 1, 215 534, 484 465, 104 9, 049, 748 117, 606, 481 
Zincelead 21, 990 250 281, 350 107, 413 9, 733, 998 4, 974, 236 
Dry iron (from zinc ore and 
zinc-lead ore)... .......... 4, 200 1, 300 17, 062 18, 548 116, 361 171, 629 
Total: 1946........... 233, 364 18,811 | 6,357,673 | 2,238,304 | 117, 188,639 | 135, 730, 536 
1945: 0s 270, 309 14,144 | 8,003,389 | 3,035,648 | 134, 485, 973 | 156, 694, 746 


Mine production of metals from Idaho concentrates shipped to smelters in 1946, 
in terms of recovered metals 


BY COUNTIES 


Concen- Gold Silver 
Copper Lead Zinc 
trates (fine (fine 
(short tons)| ounces) ounces) | (Pounds) | (pounds) | (pound9 
Piping J EE 13, ic 3, 630 444, 216, 465 3, 506, 181 4, 879, 588 
EAS (( CA, v ẽ i 88 
Bonner 149 8 17, 661 1. 300 71. 000 18, 000 
Boundar xx 87 1 1. 1, 500 87, 000 8, 000 
Butte EE 680 14 4, 380 4, 243 484, 320 133, 000 
Custer 1, 206 27 52, 584 9, 000 895 
Elmore. e 409 2, 281 229 Ml AO E 8 
e A A m- a 4 8 ass: 1, 600 
FC AA A 952 17 49, 373 79, 000 104,850 |............. 
Owyhee.................... 1 3 J ⁵ĩV—-wçA suo oe P rra eg E EET 
Bhoshone................... 208, 055 1,730 | 5,607,204 | 1,617,435 | 109,087,692 | 117, 053, 800 
Valk 8, 333 11, 091 157, 763 53, 000 643, 800 978, 000 
Total: 1946..... seda 233, 364 18,811 | 6,357,673 | 1,981,943 | 114, 965, 683 | 123, 395, 883 
1945............ 270, 309 14,136 | 8,000,639 | 2,661,723 | 131, 781, 728 | 148, 778, 579 


Dry gold.................... 7, 252 13, 127 rr; 8 
Re er 183 75, 329 J.... GE 
EE EE 76, 308 2,640 | 2,857, 102 698, 380 92, 381, 382 9, 944, 853 
Lead-copper...--.---------- 7 273 | 2,492,139 654, 605 4, 276, 080 02, 587 
JT ee 115, 547 1. 215 534, 484 427, 574 8, 652, 020 108, 879, 639 
Zinc-lead._...........--.--- 21, 990 250 281, 350 91,485 | 9, 562, 212 4, 257, 070 
Dry iron (from zinc ore and 
zinc-lead orei. 4, 200 1, 300 17, 062 17, 169 93, 089 11, 734 


LAE •—A—m——— — 


Total 19466 233, 364 18,811 | 6,357,673 | 1,981,943 | 114, 965, 683 | 123, 395, 883 
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Gross metal content of Idaho crude 107 shipped to smelters in 1946, by classes 
of ore 


Gross metal content 


Class of ore Ore (short 
tons) | Gold (fine | Silver (üne] Copper Lead Zinc 
ounces) ounces) (pounds) (pounds) (pounds) 

Dry and siliceous gold 454 801 3, 410 422 480 EE 
Dry and siliceous gold-silver. 126 110 3, 990 N 
Dry and siliceous silver 250 8 6. 148 1, 465 17, 343 2, 594 
O -00-a 0oaMaaaaMMMMM 903 60 1, 086 55.103. RE DEE 
E EE 7, 493 61 36, 667 8, 592 1, 362, 060 104, 159 

Lead-copper................ 119 1 18, 154 11, 097 38, 013 ; 
PAD aed . cs 197, 677 28 33, 627 16, 801 3, 461, 360 24, 425, 316 

Zinc-lead................... 1, 645 53 22, 161 10, 986 347, 440 ; 
Total: 194666 1 108, 667 1, 122 125, 243 104, 556 5, 227, 169 24, 867, 004 
pe X ? 109, 856 . 1,502 141, 420 450, 726 5, 301, 301 22, 765, 175 


1 Includes 92,072 tons of old lead-smelter slag smelted and fumed. 
Includes 92,266 tons of old lead-smelter slag smelted and fumed. 


Mine production of metals from Idaho crude ore shipped to smelters in 1946, in 
terms of recovered metals 


BY COUNTIES 


Ore Gold Copper Lead Zinc 
(short 79890 (fine ounces) (fine ounces)] (pounds) (pounds) (pounds) 


— —— EAü—ũꝓ 2 | n —E—— — Rn 


Adams 23 r, v EE 
Blaine 472 53, 412 
(( on ⁰˙üm 8 163 125 | 1,69l AAA O EN AMP 
Bonner Y AAA 24741 200] ] ò ”]jbʒê te. ost aee xe 
Bie a 92 B| 1,599 757 680) 
Iii es costes 9 srr I/ SA EA 
FF ᷑ ß ĩͤ ; ß o0 ^ 29; 1 8 
Custer co catan laa 8, 455 149 1,729, 105 
Elmore 2. A 82 Bam" / ͤ — 0 ⁰ ð⁵˙̃̃· ;ðVß ̃ ͤ K. 
PCI:: ͤ ͤ E 50 3001 111111 ⁰⁰⁰⁰². exe 
Idaho eege ee 42 Iz. OB GENEE AAA eke oe tae 
Lemhi 2: 8 1, 084 88 31, 400 
ehe & 4 F ⁵ᷣ g:. %⅛ , r 
Shoshonne --0ao0O ! 98, 126 26 17, 804, 200 
Valle 3 4| DBS A ROE es acd os caca 
Washington ); 2 A MA + + A ERA 
Total: 1946............ 1 108, 667 1,122 7 5, 008, 317 19, 618, 117 
19488 3 109, S56 1, 502 5,112, 272 18, 147, 421 
r qu dd. SPORE 
BY CLASSES OF ORE 
RAI HER ͤ K ]⅛ͤ EE 
Dry and siliceous gold 454 801 3, 410 361 227. Ee 
Dry and siliceous gold-silver. 126 110 3, 99000 400 — 
Dry and siliceous silver 250 8 6, 148 1, 305 10, 260 |............. 
Copper 903 60 1, 086 Ed OR AA 8 
Lead oe ce et et eee ke 7, 493 61 36, 667 6, e eo 9 5 3, 900 
20 „ 119 1 18, 154 9, 34! VC 
5 „ 197, 677 28 33, 627 14, 20] 3, 310, 300 19. 375, 000 
zd CCF 1, 645 53 22, 161 9, 246 341, 401 239, 217 
Total 194 1 108, 667 1,122 125, 243 94, 057 5, 008, 317 19, 618, 117 


— CE 


! Includes 92,072 tons of old lead-smelter slag smelted and fumed. 
2 Includes 92,266 tons of old lead-smelter slag smelted and fumed. 
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REVIEW BY COUNTIES AND DISTRICTS 
ADAMS COUNTY 


In 1946 the output in Adams County was all carbonate copper ore 
(23 tons) produced from the Helena claim near Cuprum in the Seven 
Devils district. 

BENEWAH COUNTY 


John Bush operated his placer claim on the South Fork of 'Tyson 
Creek a short time in 1946 and recovered 14 fine ounces of gold from 
sluicing 250 cubic yards of gravel. 


BLAINE COUNTY 


Lava Creek District.—In April 1946 Smith Bros. began mining 
zinc-lead-iron ore from the Paymaster mine, 32 miles southwest of 
Arco, and during the year shipped 3,339 tons of ore to custom milling 
plants in Utah, where a lead concentrate, a zinc concentrate, and an 
iron concentrate were recovered. 

Little Wood River (Muldoon) District.—Lessees worked the Jupiter- 
Garfield group in 1946 and shipped 207 tons of zinc-lead-iron ore to 
custom flotation mills in Utah. 

Mineral Hill and Camas District.—A total of 3,261 tons of old tail- 
ings, containing 40 ounces of gold, 23,232 ounces of silver, 8,170 
pounds of copper, 88,385 pounds of lead, 304,789 pounds of zinc, and 
some iron, was shipped from the Red Elephant dump near Hailey to 
the custom milling plant at Midvale, Utah, from June to September 
1946. 

Warm Springs District.—Despite an increase in the prices of silver, 
lead, and zinc in 1946, the output of zinc-lead-silver ore from the 
Triumph-North Star-Independence groups declined from 93,067 tons 
in 1945 to 69,836 tons in 1946. The Triumph Mining Co. operated 
the groups throughout 1946 and in its 300-ton gravity-flotation mill, 
treated 56,799 tons of ore, containing 5,696 ounces of gold, 449,798 
ounces of silver, 227,196 pounds of copper, 3,067,813 pounds of lead, 
and 4,380,544 pounds of zinc, which yielded 15,036 tons of zinc-lead 
middlings and 2,474 tons of lead-silver concentrate. The middling 
and 13,037 tons of zinc-lead-silver ore were shipped to Bauer, Utah, 
for treatment, and the lead-silver concentrate was shipped direct to a 
lead smelter. 'The property remained the most important producer 
of gold, silver, lead, and zinc in southern Idaho. 


BOISE COUNTY 


Boise Basin District (Centerville, Placerville, Idaho City, Pioneer- 
ville, Quartzburg).— The output of gold in the Boise Basin district, 
in 1946 was 7,758 ounces compared with 1,858 ounces in 1945. This 
marked increase resulted mainly from the operation of two bucket 
dredges—a 6-cubic foot and a 2-cubic foot —by Baumhoff & Marshall 
(formerly Fisher-Baumhoff Co.) that had been idle since October 
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1942, when War Production Board Order L-208 closed all gold mines. 
The two dredges operated on Granite and Ophir Creeks near Center- 
ville and treated a total of 1,155,000 cubic yards of gravel, which 
yielded 4,943 fine ounces of gold and 1,111 fine ounces of silver. The 
Idaho-Canadian Dredging Co. worked its 7%-cubic foot bucket dredge 
at property on Moores Creek near Idaho City from March 1 to 
October 9; 805,000 cubic yards of gravel were washed, which yielded 
2,602 fine ounces of gold and 627 fine ounces of silver. 

The lode output of the district was 152 ounces of gold, 1,708 ounces 
of silver, and 200 pounds of lead, recovered largely from ore produced 
from the Come-Back mine and from old tailings from the Boulder 
dump. 

BONNER COUNTY 


Clark Fork District.—The Whitedelf mine of the Whitedelf Mining 
& Development Co. was operated on & production basis only during 
the first quarter of the year; thereafter all work was confined to devel- 
opment. About 880 tons of silver-lead ore were treated in the com- 
pany 50-ton flotation mill, which yielded 67 tons of high-grade silver- 
ead concentrate. 

Lakeview District.—Operations at the Hewer (Idaho-Lakeview) 
mine were continuous throughout the year; and 2,000 tons of silver 
ore, containing a little copper, lead, and zinc, were treated by flotation. 

Pend d'Oreille District.—Five tons of ore, containing 2,474 ounces 
of silver and 302 pounds of copper, were produced from the Brown 
Bear claim in 1946 and shipped direct to a lead smelter. 


BONNEVILLE COUNTY 


Oscar Lundin worked the Lottie placer near Gray in the Mount 
Pisgah district during the spring months of 1946 and recovered 47 
fine ounces of gold from bench gravel by hydraulicking and sluicing. 


BOUNDARY COUNTY 


All the output in Boundary County in 1946 was old tailings (3,845 
tons), containing 2 ounces of gold, 2,500 ounces of silver, 3,000 pounds 
of copper, 131,500 pounds of pen and 16,000 pounds of zinc, from the 
Idaho-Continental dump in the Port Hill district. 


BUTTE COUNTY 


Dome District.—William H. Gibson worked the Wilbert mine con- 
tinuously in 1946 and shipped 1,750 tons of zinc-lead ore to the custom 
flotation mill at Bauer, Utah. Old tailings (2,131 tons), containing 
chiefly silver and lead, from the Wilbert dump were treated in a 50-ton 
gravity concentrator on the property by M. C. Settles. A" 
Lava Creek District.— The metal output of the Lava Creek district 
in Butte County in 1946 was much less than that in 1945, as the Era 
Mining & Development Co. ceased shipping zinc-lead-iron ore from 
the Horn Silver mine in March 1946. During the first quarter of the 
year the company shipped 770 tons of zinc-lead-iron ore to custom 
flotation mills in Utah and in August shipped 92 tons of silver ore 
direct to a smelter. 
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CLEARWATER COUNTY 


Hellerud & Lewis leased the Crawford placer claims on Cow Creck 
in the Pierce district in 1946, and during the last 2 months of the year 
recovered 121 fine ounces of gold and 42 fine ounces of silver from 
washing 75,000 cubic yards of gravel in a dry-land plant. 


CUSTER COUNTY 


Alder Creek District—The most important output in the Alder 
Creek district in 1946 was oxide zinc ore produced from the Home- 
stake mine near Mackay by the White Knob Mining Co.; 5,605 tons 
of ore were shipped to a lead smelter where the gold, silver, and lead 
were recovered; the hot slag was fumed for recovery of zinc. In ad- 
dition, 171 tons of silver-lead ore were shipped direct to a lead smelter. 
The rest of the district output was 877 tons of copper ore produced 
from the Empire mine and 244 tons of lead ore from the Horseshoe 
mine. 

Bayhorse District.—Operations at the Clayton mine, the 555 
producer in the Bayhorse district, were interrupted from February 1 
through June 1946 by labor strikes; however, mining of zinc-lead ore 
was not resumed until after August. During the year 10,764 tons of 
zinc-lead ore were produced from this mine and treated in the company 
120-ton flotation mill compared with 29,127 tons in 1945. Swigert 
Mines operated the Pacific claim of the Salmon group nearly all year, 
treated 1,200 tons of zinc-lead ore by gravity concentration, and 
shipped 1,136 tons of similar ore to a lead smelter in Utah. The 
remainder of the district output comprised 132 tons of silver-lead ore 
from the South Butte mine, 119 tons of high-grade 5 
ore from the Ramshorn mine, 37 tons of lead ore from the Twin Apex 
ee Turtle properties, and 12 tons of zinc-lead ore from the St. Joe 
claim. 

Boulder District.—Owners of the Livingston mine shipped 500 tons 
of zinc-lead ore to custom flotation mills in Utah by May 10, 1946, 
when the mine was sold to C. A. Tout, of Victor, Mont. 

Yankee Fork District.—The output of the Yankee Fork district in 
1946 was 5,272 ounces of gold and 3,235 ounces of silver compared 
with 125 ounces of gold, 76 ounces of silver, and 200 pounds of copper 
in 1945. This notable gain in output of gold and silver resulted from 
resumption in April 1946 of bucket dredging at the Yankee Fork 
placer by the Snake River Mining Co. after being idle since October 
1942. The 8-cubic-foot bucket dredge operated until December 20, 
1946, and treated 1,098,853 cubic yards of gravel. 


ELMORE COUNTY 


Middle Boise (Atlanta) District.—Greater activity at both lode and 
placer properties in the Middle Boise district in 1946 resulted in an 
increase of $332,220 in the value of the metal output over 1945. The 
principal producers were the Boise-Rochester-Monarch lode property 
of Talache Mines, Inc., and the Boise King placer property of mid 
Mining Co. (formerly Boise King Placers). Talache Mines, Inc., 
operated its mine and 400-ton amalgamation and concentration mill 
continuously; the mill treated 14,523 tons of gold ore, which yielded 
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5,071 fine ounces of gold and 24,068 fine ounces of silver. In addition, 
68 tons of high-grade gold ore were shipped direct to a smelter. The 
Pyramid Mining Co. worked its 7X-cubic-foot bucket dredge from 
April 30 to September 30, and treated 557,394 cubic yards of gravel. 


IDAHO COUNTY 


Gold mining in Idaho County was greater in 1946 than in any year 
since the war but is still far below that during the years before the 
war. Two dredges that were large producers of gold in 1942 and had 
to close because of War Production Board Order L-208 began operat- 
ing again in the spring of 1946. Bangasser & Smith, Inc. (formerly 
Mt. Vernon Co.), operated its 2-cubic-foot bucket dredge from 
March 1 to September 7 at the Crooked River property in the 
Orogrande district. This dredge treated 126,499 cubic yards of 
gravel and recovered 625 fine ounces of gold and 141 fine ounces of 
silver. The Tyee Mining Co. operated its dragline dredge with 
floating washing plant from June 25 to November 1 at property on 
American River in the Elk City district. The Secesh Dredging Co. 
(a new operator) placed a 2X-cubic foot bucket dredge at property 
on Secesh Meadows in the Burgdorf-Marshall Lake district, but it 
operated only 1 month. 


LEM COUNTY 


Blue Wing District.—Silver-tungsten ore from the Ima mine was 
mined &nd milled continuously by the Bradley Mining Co. throughout 
the year. The company reported that 30,605 tons of ore containing 
hübnerite, galena, tetrahedrite, and pyrite were treated in a 150-ton 
concentrator; 168 tons of tungsten concentrate were recovered by 
gravity and flotation concentration, followed by magnetic separation; 
and 923 tons of lead-copper-silver concentrate were recovered by 
bulk sulfide flotation. 

Gibbonsville District.—The dragline dredge with a floating washing 
plant at the Hagel placer property—a large producer of gold in 1942 
which had to close on account of War Production Board Order 
L-208—resumed operation in May 1946. Smith Bros. & Courtis, 
Inc., operated the dredge, which handled about 160,000 cubic yards 
of gravel during the last 8 months of the year. 

Kirtle Creek District.—In September 1946 a dragline dredge and 
drydand washing plant were placed on the Hagel Ranch ground on 
Kirtley Creek by the Washington Iron Works; the dredge operated 
from October 10 to November 10 and handled 22,000 cubic yards of 
gravel. 

Texas District.—Milo Zook operated the Latest Out mine at Gil- 
more nearly all year and shipped 751 tons of oxide zinc-lead-silver 
ore to smelters in Utah. The rest of the district output was 226 tons 
of lead ore produced from the Alex Stevens mine. 


OWYHEE COUNTY 


'The principal output in Owyhee County in 1946 was 872 tons of 
surface gold ore, treated by amalgamation and concentration, from 
the Lewis group in the Carson district, and placer gold recovered 
from gravel along the Snake River near Grandview. 
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SHOSHONE COUNTY—COEUR D’ALENE REGION 


Despite higher prices for silver, copper, lead, and zinc in 1946, 
production of these metals in the Coeur d’Alene region, Shoshone 
County, was far below that in 1945; a shortage of labor was the 
principal factor that interfered with normal production. The output 
of silver declined more than 20 percent, copper 20 percent, lead 11 
percent, and zinc more than 13 percent; production of gold declined 
only 7 percent. The value of the metal output of the region was 
$33,673,731 (more than 89 percent of the State value) compared with 
$34,258,050 in 1945. Although production of silver, lead, and zinc 
decreased substantially in 1946, the region remained the largest silver- 
producing area in the United States and ranked second in lead and 
zinc; it produced 87 percent of Idaho’s silver, 78 percent of the copper 
and 94 percent each of the lead and zinc. The chief producers of zinc 
in the region in 1946, according to rank (each producing more than 
6,000,000 pounds), were the Star, Bunker Hill smelter-slag dump, 
Osburn tailing plant, Page, Morning, and Tamarack properties. 
The chief producers of lead, according to rank (each producing more 
than 6,800,000 pounds), were the Bunker Hill & Sullivan, Page, Star, 
Osburn tailing plant, Morning, and Sweeny tailing properties. 'The 
chief producers of silver, according to rank (each ere ducing more than 
375,000 ounces), were the Sunshine, Polaris, Bunker Hill & Sullivan, 
Silver Dollar, Osburn tailing plant, and Page properties. 

Of the total material (2,559,636 tons) produced in 1946 in the 
Coeur d’Alene region, 90 percent was zinc-lead ore and old tailings, 
4 percent silver-lead ore, 3 percent zinc slag, and nearly all the re- 
mainder silver ore. 


Mine production of gold, silver, copper, lead, and zinc in the Coeur d'Alene 
EE Shoshone County, 1945-46, and total 1884-1946, in terms of recovered 
metals 


Mines pro- Gold Silver 
ducing Ore (Lode (Lode 
Year (short aug , end j Wieren? , 1 , (pounds E eer 
placer placer poun poun un value 
Lode} Placer tons) | (fine (fine 
ounces)| ounces) 
19455 49 1/2, 794, 208 1,898| 7,115, 6462, 036, 000/126, 860, 0001156, 059, 000 $34, 258, 050 
1946. 56 112, 550, 636 1,758} 5, 655, 67211, 619, 000) 113, 096, 000) 134, 858, 000 33, 673, 731 


1 Figure not available. 
2 Short tons. 


Beaver District.—The output of the Beaver district in 1946 was 
80,123 tons of zinc-lead ore, a drop of 32,484 tons from that in 1945. 
This loss resulted largely from a decline in output of zinc-lead ore 
from the Amazon-Carlisle-Portland group (Monitor Mining Co.) 
caused by a shortage of underground miners. The company reported 
that 48,608 tons of ore, averaging 0.97 ounce of silver to the ton, 2.21 
percent lead, and 6.16 percent zinc, were treated in the Hercules, 

ayrock, and Carlisle flotation mills near Wallace. According to the 
printed annual report of the Monitor Mining Co. for 1946, develop- 
ment and exploration were greater than in 1945; but not as much new 
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ore was discovered as was extracted, owing to a large amount of work 
required to rehabilitate and connect the old Interstate mine with the 
Amazon and Carlisle workings. Underground labor turn-over during 
the past year was roughly 400 percent, and at the end of the year the 
company had 145 employees. Known ore reserves remain substan- 
tial, though relatively low in grade. 

Sunset Lease worked the Sunset mine continuously and hauled 
27,656 tons of ore, averaging 2.35 ounces of silver to the ton, 4.52 
percent lead, and 7.14 percent zinc, to the Golconda custom flotation 
mill near Wallace. The rest of the district output was 3,859 tons of 
zinc-lead ore produced from the Nipsic claim of the Interstate- 
Callahan group by the Daylight Lease. This lease was abandoned 
in March, as all commercial ore was exhausted. 

Evolution District.—The output of the Evolution district in 1946 
comprised 869,954 tons of zinc-lead old tailings, 51,111 tons of silver- 
lead ore, 8,193 tons of silver-copper-antimony ore, 2,000 tons of zinc 
old tailings, 50 tons of silver ore, and 42 tons of old mill cleanings 
(lead-silver). Most of the old tailings came from the Osburn dump, 
all the silver-lead ore from the Chester vein and the Silver Syndicate 
fault zone, and all the silver-copper-antimony ore from the Mineral 
Point mine. The 2,500-ton sink-and-float plant and 500-ton flotation 
mill at the Osburn tailing dump were operated throughout the year 
by. the Hecla Mining Co. The company reported that 845,468 tons of 
old tailings, containing an average of 1.19 ounces of silver to the ton, 
1.33 percent lead, 1.43 percent zinc, and a little copper, were treated 
during the year in the sink-and-float plant; the resulting zinc-lead 
middling (530,579 tons) was treated in the Osburn, Polaris, and Hecla 
flotation mills, where it was separated into 7,220 tons of lead con- 
centrate and 15,703 tons of zinc concentrate. The property ranked 
third in zinc production in Idaho in 1946, fourth in lead, and fifth in 
silver. Zanetti Bros. worked another part of the Osburn tailing 
dump during the last quarter of the year and hauled 15,986 tons of 
zinc-lead old tailings to the Polaris mill for treatment. The Sunshine 
Mining Co. operated the Chester vein and the Silver Syndicate 
fault zone continuously, and developed the Yankee Girl vein in Sun- 
shine Consolidated ground during the year after a 3-year suspension. 
The Chester vein and Silver Syndicate fault zone (known as Rambo, 
Omega, and Rotbart areas) includes property owned by the Sunshine 
Mining Co., Polaris Mining Co., Silver Dollar Mining Co., and Silver 
Syndicate, Inc., but all exploration, development, mining, and milling 
of ore are done by the Sunshine Mining Co. The Sunshine Mining 
Co. reported that the total output of ore in 1946 was 51,044 tons 

(21,251 tons for Sunshine account and 29,793 tons for account of 
Polaris, Silver Dollar, and Silver Syndicate) compared with 75,179 
tons in 1945; the ore averaged 49.13 ounces of silver to the ton, 0.61 
percent copper, 4 percent lead, and a little zinc. The tailings averaged 
0.86 ounce of silver to the ton and 0.13 percent lead; lead recovery 
was 97.2 percent and silver 98.5 percent. Lead-silver concentrates 
(6,760 tons) contained 2,469,252 ounces of silver, 607,240 pounds of 
copper, and 3,948,371 pounds of lead, of which the net for Sunshine 
account was 959,472 ounces of silver, 237,284 pounds of copper, and 
1,551,304 pounds of lead. Production credited to the other companies 
(Polaris, Silver Dollar, and Silver Syndicate) was 1,509,780 ounces 
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of silver, 369,956 pounds of copper, and 2,397,067 pounds of lead. 
The average per-ton operating costs for the year were $10.62 for 
mining, $1.34 for ore treatment, $0.54 for depreciation, and $7.51 
for general expense and overhead—a total of $20.01. According to the 
annual report of the Sunshine Mining Co., production was less in 
1946 than in 1945 owing to the after effects of a mine fire in December 
1945 and to a serious labor shortage during the summer months of 
1946. Developments of especial interest during the year were ex- 
tensions of drifts at the 3,700-foot level on the Silver Syndicate fault 
and at the 3,100-foot level (Sunshine Consolidated) on the Yankee 
Girl vein. The former drift was advanced about 100 feet beyond that 
reported in 1945, and of the 265 feet now exposed 210 feet show ore 
averaging 4.3 feet in width having an average assay of 46.0 ounces of 
silver per ton and 21.7 percent lead. The 3,100-foot level of the 
Sunshine Consolidated drift was advanced 226 feet west on a vein 
averaging 1.9 feet in width and 54.3 ounces of silver per ton. Total 
developed ore reserves increased over those of 1945 and were estimated 
at 1,230,000 tons. 

The Coeur d’Alene Mines Corp. operated its Mineral Point mine 
throughout the year, but the company 600-ton flotation mill ran only 
intermittently. The mill treated 8,193 tons of silver-copper-anti- 
mony ore, which yielded 179 tons of concentrate containing 72,996 
ounces of silver, 94,966 pounds of copper, and 54,855 pounds of anti- 
mony. According to the corporation annual report to stockholders, 
production during part of 1946 was almost completely discontinued, 
and operations were limited to development and maintenance. The 
grade of ore mined was too low for profitable operations, but it carried 
sufficient values to pay a portion of the maintenance and overhead 
expenses, in addition to the ore-breaking cost. Development during 
the year failed to disclose adequate quantities of commercial ore. 
Shaft sinking was begun in May, and in September the shaft was 
completed to a point 130 feet below the 2,800-foot level. The re- 
mainder of the district output was nearly all old tailings (10,500 tons), 
containing chiefly lead and zinc, from dumps near Osburn and treated 
in the Galena (Zanetti) custom mill. 

Hunter District (Mullan).—The output of ore and old tailings in the 
Hunter district declined from 450,343 tons in 1945 to 342,633 tons in 
1946, owing chiefly to an insufficient supply of underground labor. 
The principal output was 277,408 tons of zinc-lead ore from the 
Morning and Star mines, a drop of 118,430 tons from that in 1945. 
The Morning mine of the Federal Mining & Smelting Co. was oper- 
ated continuously; 88,552 tons of waste-dump ore, containing an 
average of 1.1 ounces of silver to the ton, 1.7 percent lead, and 1.6 
percent zinc, and 56,945 tons of mine ore, containing an average of 
2 ounces of silver to the ton, 6.4 percent lead, and 6.7 percent zinc, 
were treated in the company 1,250-ton flotation mill at Mullan. 
The average mill recoveries in lead concentrate were silver 76 percent, 
lead 85 percent, and zinc 14.5 percent; in zinc concentrate, silver 13.6 
percent, lead 4.3 percent, and zinc 76.2 percent. According to the 
annual stockholders’ report of the company for 1946, production was 
less than that in 1945 bocaue: of a labor shortage, which continued 
throughout the year, but some improvement was noted during the 
last 3 months, and the year closed with a gain of 34 men; however, 
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on January 1, 1947, the crew was about 200 men below normal. No 
shaft sinking was done in 1946, and development was limited. Ore 
reserves at the end of the year, including developed and probable ore 
in both the Morning and You-Like portions of the mine, are estimated 
at 545,000 tons, a decrease of 37,500 tons from the estimated tonnage 
at the end of 1945. 

The 1,000-ton flotation mill of the Sullivan Mining Co. at the Star 
mine operated continuously in 1946, but at a lower rate than in 1945. 
The mill treated 131,911 tons of zinc-lead ore (145,527 tons in 1945) 
from the Star mine, yielding 7,046 tons of lead concentrate and 23,743 
tons of zinc concentrate, which contained 143 ounces of gold, 174,354 
ounces of silver, 12,073,679 pounds of lead, and 25,476,553 pounds of 
zinc. The mine continued as the largest producer of zinc in Idaho and 
ranked third inlead. The Hunter Lease has operated the Gold Hunter 
mine at Mullan since July 3, 1933, and in 1946 the 500-ton flotation 
mill on the property treated 37,430 tons of mine ore and 9,750 tons of 
waste-dump ore, which contained 98,560 ounces of silver, 90,000 
pounds of copper, 2,050,440 pounds of lead, and 353,000 pounds of 
zinc. The remainder of the district output comprised 14,670 tons of 
old zinc-lead tailings from the Granada and Mary D. properties and 
3,375 tons of zinc-lead-silver ore from the Lucky Friday mine; all old 
tailings and ore were treated in the Golconda custom flotation mill 
near Wallace. 

Lelande District (Burke, Mace, Firsco).—A total of 160,902 tons of 
ore and old tailings was treated from nine properties in the Lelande 
district in 1946 compared with 155,802 tons of ore and old tailings from 
nine properties in 1945. The output in 1946 was largely 80,000 tons 
of old zinc-lead tailings from the Canyon Creek and Elgin properties 
above Wallace and 65,862 tons of zinc-lead-silver ore from the Frisco 
and Sherman mines. Approximately 80,000 tons of old tailings, 
containing an average of 1 ounce of silver to the ton, 1.4 percent lead, 
and 2.1 percent zinc, from the Canyon Creek and Elgin properties, 
were treated in 1946 in the Formosa 140-ton flotation mill of the Small 
Leasing Co. and in the Golconda custom flotation mill. The Federal 
Mining & Smelting Co. worked the lower levels of the Frisco mine at 
Gem throughout the year and hauled 28,828 tons of ore (containin 
an average of 1.27 ounces of silver to the ton, 3.50 percent lead, an 
5.97 percent zinc) to the Morning mill at Mullan; Hull Lease con- 
tinued working the upper levels and, in its own 90-ton flotation mill 
at Gem, treated 18,159 tons of similar ore, which yielded 856 tons of 
lead concentrate and 1,896 tons of zinc concentrate. According to 
the annual stockholders’ report of the Federal Mining & Smelting 
Co., operations at the Frisco mine were retarded in 1946 by a labor 
shortage. With more labor, production will gradually expand, and 
a further increase will result when a new hoist is put in operation about 
the middle of 1947. Ore reserves at the end of 1946 were estimated 
at 210,000 tons of developed and probable ore. From present indica- 
tions, additional ores will be developed as the lower levels are made 
accessible. 

The Sherman Lead Co. operated its mine and 300-ton flotation mill 
continuously in 1946, but at a lower rate than in 1945. In 1946 the 
mill treated 18,875 tons of ore, containing an average of 5.57 ounces of 
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silver to the ton, 9.51 percent lead, and 1.98 percent zinc, which yielded 
3,022 tons of zinc-lead-silver concentrate. According to the company 
annual report to stockholders, very little development work was 
done at the Sherman mine in 1946, and output of ore was less than 
in 1945, due entirely to lack of underground labor. The average crew 
of men decreased from 60 to 53, leaving the company lacking more 
than 50 men required for capacity production. The rest of the dis- 
trict output comprised 8,022 tons of silver-lead ore produced from the 
Hercules mine, 2,157 tons of lead ore from the Black Bear mine, 884 
tons of zinc-lead ore from the Mace property, 477 tons of silver-lead 
ore from the Hecla mine, and 3,500 tons of old zinc-lead tailings from 
the Woodland property. 

Placer Center District.— The output of the Placer Center district 
in 1946 was 99,438 tons of zinc-lead-silver ore and old tailings, 27,873 
tons of silver-lead ore, and 4,805 tons of zinc ore and old tailings. 
More than 77 percent of the zinc-lead-silver ore and old tailings came 
from the Tamarack mine, and all of the silver-lead ore came from the 
Dayrock property. The Tamarack & Custer Consolidated Mining 
Co. reported that 66,324 tons of ore (containing an average of 1.1 
ounces of silver to the ton, 3.4 prn lead, and 5.2 percent zinc) 
were produced from the Tamarack mine in 1946 (66,082 tons in 1945) 
and treated in its 400-ton flotation mill. In addition, lessees hauled 
1,976 tons of mine ore and 8,707 tons of waste-dump ore to custom 
flotation mills near Wallace. According to the company annual 
report to stockholders, the tons of ore milled in 1946 were about the 
same as that in 1945, but production of lead and zinc was less, owing 
to & lower metal content. Development was much more extensive 
than in 1945, especially on the 2,200- and 2,400-foot levels. The 
most important disclosure was on the 2,400-foot level—deepest in the 
mine—of a sill 600 feet long and containing good-grade ore. However, 
it dia that the future of the mine depends on deeper exploration, 
which will require larger hoisting facilities. Ore reserves were 
increased sli hi during the year. The company is still short 200 
men required for capacity production. 

The 200-ton flotation mill of the Dayrock Mining Co. ran contin- 
uously in 1946; it treated 27,873 tons of ore (containing an average 
of 3.5 ounces of silver to the ton, 5.7 percent lead, and 0.9 percent 
zinc) from the Dayrock property and 6,259 tons of custom ores. Ac- 
cording to the annual stockholders' report of the Dayrock Mining 
Co., work at the Dayrock mine in 1946 was carried on at all levels 
below the 100-foot level, resulting in & substantial increase in ore 
reserves; current known ore is greater in tonnage than in several 
past years. 

The Callahan Consolidated Mines, Inc., operated its Rex grou 
until June 30, 1946, when operations ceased. During the 6-mon 
operation the company 100-ton flotation mill treated 15,768 tons of 
Rex ore containing 9,450 ounces of silver, 600,000 pounds of lead, 
and 1,200,000 pounds of zinc. The remainder of the district output 
was 6,663 tons of zinc-lead old tailings from the Rose and Zanetti 
e Ee 3,500 tons of zinc old tailings from the Tomsche property, 
and 1,305 tons of zinc ore from the Success mine—all treated in 
custom flotation mills near Wallace. 
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Yreka District (Kellogg).—The value of the metal.output of the 
Yreka district was $14,668,324 in 1946, an increase of $2,091,994 
over 1945. The district remained the chief lead- and zinc-producing 
area in Idaho and ranked second in silver. In 1946 material treated 
in the district comprised 754,039 tons of zinc-lead-silver ore and old 
tailings, 92,072 tons of old zinc slag, 44,205 tons of old zinc-lead- 
iron-silver tailings, and 16,001 tons of silver-lead ore—a total of 
906,317 tons compared with a total of 852,433 tons in 1945. Of the 
total ore, old tailings, and old slag, 275,435 tons were zinc-lead-silver 
ore from 10 mines in the Pine Creek area of the district; however, 
the Bunker Hill & Sullivan mine at Kellogg, with an output of 160,371 
tons of zinc-lead-silver ore and 11,012 tons of silver-lead ore in 1946, 
continued to be the most important producer of ore in the district. 
The company main 1,700-ton flotation mill, equipped with & sink-and- 
float unit, operated throughout the year and treated 160,371 tons of 
zinc-lead-silver ore from the Bunker Hill & Sullivan mine and 317,733 
tons of old zinc-lead tailings from the Sweeny dump. The ore con- 
tained an average of 4.53 ounces of silver to the ton, 6.37 percent 
lead, and 2.14 percent zinc and the old tailings 0.81 ounce of silver 
to the ton, 1.58 percent lead, and 0.74 percent zinc. In addition, 
1,012 tons of silver-lead ore were produced from the Bunker Hill & 
Sullivan mine and shipped direct to a smelter. John George continued 
leasing operations in the upper levels of the Bunker Hill & Sullivan 
mine and treated about 10,000 tons of silver-lead ore in his mill. 
The Bunker Hill & Sullivan Mining & Concentrating Co. also operated 
its 300-ton gravity-flotation plant from April to the end of the year; 
treated 44,205 tons of old jig tailings containing an average of 1.35 
ounces of silver to the ton, 2.48 percent lead, 1.07 percent zinc, 
and 16.32 percent iron; and shipped 92,072 tons of old Bunker Hill 
smelter slag (containing an average of 0.30 ounce of silver to the ton, 
1.85 percent lead, and 12.08 percent zinc) to its lead smelter at Bradley. 
The resulting hot slag was sent to the slag-fuming plant, also at 
Bradley, to recover the zinc. According to the company annual 
report to stockholders, there were produced and recovered from Bunker 
Hill & Sullivan mine ore (including lessce ore) 673,330 ounces of 
silver, 19,678,000 pounds of lead, and 5,808,000 pounds of zinc. A 
decrease in metal output in 1946, as well as in 1945, resulted entirely 
from a shortage of labor; however, some improvement in the man- 
powa shortage was noticeable during the last weeks of the year. 

evelopment in 1946, as in former years, was held to a minimum 
because of the shortage of underground labor and consisted largely of 
extending known ore bodies. This resulted in a slight decrease of 
ore reserves fully developed and ready for mining—ore reserves 
January 1, 1947, totaled 2,586,461 tons of zinc-lead-silver ore. 
Operations at the zinc slag-fuming plant of the Bunker Hill & Sullivan 

ining & Concentrating Co. at Bradley were continuous throughout 
the year. In 1946 the plant received 140,044 tons of current hot slag 
from the lead furnaces of the Bunker Hill smelter at Bradley; the 
resulting lead fume (3,936 tons) was sent to the Bunker Hill lead 
smelter, and the zinc fume (22,579 tons) was shipped to smelters in 
the East. All of the lead and zinc produced at the plant in 1946 was 
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credited to the mines and an old slag dump furnishing the slag- 
making material. ; 

Output of zinc-lead-silver ore from the Page mine of the Federal 
Mining & Smelting Co. increased from 80,727 tons in 1945 to 102,875 
tons in 1946. The ore, treated in the Page 500-ton flotation mill, 
contained an average of 3.97 ounces of silver to the ton, 7.01 percent 
lead, and 7.92 percent zinc. The mine ranked second in lead produc- 
tion in Idaho in 1946, fourth in zinc, and seventh in silver. According 
to the annual stockholders’ report of the company, no shaft sinking 
or development was done in 1946 because of insufficient labor; how- 
ever, the labor supply improved during the last 3 months of the year, 
and the crew gained 48 men for the year. On January 1, 1947, the 
crew was only 20 men below normal. Ore reserves at the end of the 
year were estimated at 618,000 tons of developed and probable ore— 
a decrease of 59,000 tons from the estimated tonnage at the end of 1945. 

The Denver Development Co. continued to operate under lease the 
Little Pittsburg mine on Denver Creek; and during the year 39,844 
tons of ore, containing an average of 1.01 ounces of silver to the ton, 
2.47 percent lead, and 6.35 percent zinc, were treated in the company 
150-ton flotation mill. The capacity of the mill at the Spokane-Idaho 
property on Pine Creek was increased to 175 tons of ore a day during 
1946, and the company reported that 36,715 tons of ore containi 
75,000 ounces of silver, 2,350,000 pounds of lead, and 6,000,000 pounds 
of zinc were treated by flotation. Operations at the Highland- 
Surprise mine on Stewart Creek by the Highland-Surprise Consoli- 
dated Mining Co. were continuous in 1946; the company 200-ton 
flotation mill treated 25,940 tons of ore containing 23,000 ounces of 
silver, 1,571,900 pounds of lead, and 3,055,000 pounds of zinc. Out- 
put of zinc-lead-silver ore from the Sidney mine of the Sidney Mining 
Co. on Denver Creek increased from 17,286 tons in 1945 to 24,562 
tons in 1946. In June the company completed a new 250-ton flotation 
mill which replaced the old 50-ton plant. The Liberal King mine on 
Pine Creek was operated under lease throughout the year by Sun- 
set Minerals, Inc.; 20,793 tons of zinc-lead ore were treated in the com- 

any 100-ton flotation mill. The Small Leasing Co. operated the 

ouglas mine, also on Pine Creek, continuously ın 1946 and treated 
by flotation 15,112 tons of ore containing 27,000 ounces of silver, 
825,000 pounds of lead, and 2,160,000 pounds of zinc. About 8,000 
tons of zinc-lead ore were produced in 1946 from the Nabob mine by 
the Nabob Silver-Lead Co. and treated in the new 250-ton company 
flotation mill. The rest of the district output was principally 4,989 
tons of silver-lead-iron fluxing ore shipped direct to a smelter from the 
Sierra-Nevada waste dump and 894 tons of zinc-lead ore produced 
from the Senator Stewart property. 


VALLEY COUNTY 


Deadwood Basin District.—Mining and milling of zinc-lead-silver 
ore at the Hall-Interstate property, the only lode producer in the 
Deadwood Basin district, were on a limited scale in 1946, owing to 
inadequate ore reserves and a shortage of labor; the output of ore 
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dropped from 24,377 tons in 1945 to 16,350 tons in 1946. During the 
first 6 months of the year the property was operated under lease by the 
Callahan Zinc-Lead Co., and during the last 6 months by a sublessee. 

Yellow Pine District.—Milling of gold-silver-iron-antimony ore 
from the open pit at the Yellow Pine mine by the Bradley Mining Co. 
was intermittent in 1946; nevertheless, the mine was by far the largest 
producer of gold in Idaho. During the year the flotation mill treated 
147,505 tons of ore (containing an average of 0.10 ounce of gold and 
0.58 ounce of silver to the ton and 1.38 percent antimony) and 5,014 
tons of old tungsten tailings, which yielded 1,353 tons of gold concen- 
trate, 5,488 tons of gold-antimony concentrate, and 72 tons of tungsten 
concentrate. When the milling of ore began in May, a complete new 
flow sheet was introduced, and by adding a rod mill in October the 
capacity of the mill was increased from 800 to 1,800 tons of ore a day. 
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GENERAL SUMMARY 


E OVER-ALL 58-percent rise in gold production in Montana 
in 1946 was in sharp contrast to the declines made by the other 
four metals from 1945 output. Silver in 1946 dropped 45 percent 
below the yield in 1945; copper, 34; lead, 17; and zinc, 4. Increases in 
the average prices of all metals except gold had only & slight effect 
in resisting the 4-year downward trend in total value of the 5 metals, 
which declined 15 percent from $35,405,505 in 1045 to $29,957,206 in 
1946. Of the total value in 1946, copper contributed 63 percent, 
zinc 14, silver 9, gold 8, and lead 6. Instrumental in maintaining 
zinc production near the 1945 level were the successful treatment of 
the Butte Hill waste dumps at Butte (beginning in November) and 
the treatment of a greater tonnage of old cold smelter slag at the East 
Helena slag-fuming plant during the labor strike &t the East Helena 
lead smelter. In addition to strikes, labor shortages handicapped the 
mining industry seriously im 1946. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been cal- 
culated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 
„ buying price for newly mined silver. 1942 to June 30, 1946: 80. 71111111; July 1, to Dec. 31, 1946: 


3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1942-48 
and total, 1862-1946, in terms of recovered metals 


i-i Gold (lode and placer) | Silver (lode and placer) 
Year Ore (short 
— tons) — 

Lode | Placer Fine ounces Value Fine ounces Value 
1942 370 170 | 5,678, 280 146, 892 $5, 141, 220 11,188, 118 | $7,955, 995 
IM con ͤ ee 227 45 | 5,873, 016 59, 586 2, 085, 510 8, 450, 370 6, 009, 152 
1944. 188 24 6, 049. 462 50, 021 1. 750. 735 7, 003, 215 5, 044, 064 
11 ĩ ² 160 20 | 4,919, 562 44, 597 1, 560, 895 5, 942, 070 4, 225, 472 
1946. ............-.. 193 42 2, 234, 70, 507 2, 467, 745 3, 273, 140 2, 644, 607 
1862-1948 ele lee. (!) 17, 052, 121 381, 277, 447 | 749, 149,823 | 547, 076, 052 
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Fiourr 1.—Value of mine production of gold, silver, copper, lead, and zinc and total value in Monta.:a, 
1870-1946. 
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Gold produced at placer mines in Montana, 1942-46, by classes of mines and by 
methods of recovery 


Gold recovered 


Mines 
Class and method produc- 
ing bic yards) 


Fine ounces Value per cubic 
yard 


—À— — . EH, EN 


Surface placers: 
Gravel mechanically handled: 


Connected-bucket dredges: 
10412. Co i ⁰⁵ 8 7 7, 191, 603 31, 283 $1, 094, 905 $0. 152 
prt NEM 3 3, 215, 759 13, 579 475, 265 . 148 
!ö·ö ⅛»ͤ 2 1. 197, 600 5 206, 045 .172 
7 A cc 2 1, 497, 646 9, 181 321, 335 . 215 
IJ. velt ua erccrasdemme 4 4, 621, 073 21, 609 756, 315 . 164 
Dragline dredges: 
E cori ture O tn new E 4 505, 454 3, 553 124, 355 . 246 
Mk EM MEL ENERO e ͥ / A 
/öͥõĩ ]«àw].ü]. ⅛ « 0 hk mt o rr wymds pot NO ath AA 
JJöÜO lea tede su se aM 2 33, 500 359 12, 565 .375 
J))! 8 4 808, 100 4, 706 164, 710 . 204 
Becker-Hopkins dredges: 
10401... uoces eco 1 5, 000 32 1, 120 . 23 
Nonfloating washing plants: 
LEE 10 409, 123 3, 674 128, 590 . 314 
jr oT ese ee Ee A oot quon EE EE, ease costs 
WEE NU. EE, ͤ0ĩr. ASE 8 
Jö chek he eee tents 3, 000 30 1, 050 . 350 
CCC 2 320, 000 1. 354 47, 390 . 148 
Gravel hydraulically handled: 
Hydraulic: 
1///»’ WWA eT 2 18, 000 102 3, 570 . 198 
AA k- wdv 1 2 70 . 140 
E mr 3 3, 750 16 560 . 149 
)p A EC M PNE 2 420 8 . 667 
Ih. aaa aa a 6 6, 950 87 3, 045 4 
Small-scale hand methods: 
Wet: 
I ³ðͤA LA 147 102, 485 2, 630 92, 050 . 898 
I)) 8 39 5, 925 484 16, 940 2 859 
jb. o PEERS nets 18 4, 100 318 11, 130 2715 
111; aa EE EE 19 4, 165 112 3, 920 . 941 
19048 Eeer 23 5, 695 96 3, 360 " 
Underground placers: 
Drift: 
jr: RD d ³ m . Deeper AA k 8 
rh GE 2 175 7 245 L 400 
J ive a ae eed 1 25 2 70 2. 800 
E A SOM A A ERRARE E 
EE ee See uui 2 2, 540 102 3, 570 1. 406 
Grand total placer: 
eelere 8 170 8, 226, 665 41, 242 1, 443, 470 . 175 
J7/J0öͤCõĩÜwAi 45 3, 222, 359 14, 072 492, . 153 
111 ⁰ 24 1, 205, 475 6, 223 217, 805 181 
ee ͤ usse cue eii 26 1, 538, 731 9, 690 339, 150 . 220 
///] 42 5, 769, 358 27, 986 979, 510 . 170 


1 First year for which this mothod was reported used in Montana. 
? Includes all placer operations using power excavator and washing plant, both on dry land; an outfit with 
movable washing plant is termed a *'dry-land dredge.” 
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1946, by 
months, in terms of recovered metals 


Gold (fine | Silver (fine Copper Lead Z 

Month ) ounces) (pounds) (pounds) | (pounds) 
A PE E EAE E 349,390 | 12,292,000 | 1,444,000 | 2,284, 000 
Phun 284, 253 | 10,878,000 | 1,264,000 | 2,566, 000 
E A EE 280, 620 10, 858, 000 1, 246,000 | 3,846, 000 
JJ ta EE DEM EP A 101, 237 3, 252, 000 930,000 | 2, 506, 000 
| 5 EE 217, 635 9,754,000 | 1,164,000 | 3,014, 000 
JUI o ser x , 928 263, 274 9, 448,000 | 1,592,000 | 3,118, 000 
POF mec v 8 283, 453 9, 952, 000 | 1,564, 000 | 2, 368, 000 
e A 303,702 | 10,056,000 | 1,560,000 | 3,010, 000 
Septemde r 279, 395 9, 424, 000 | 1,190,000 | 2, 700, 000 
Eeer 292, 508 9, 956, 000 | 1,582, 000 | 2, 492, 000 
November.................... ............- 291, 586 | 10,322,000 | 1,394,000 | 2, 430, 000 
o A PI 334,087 | 10,770,000 | 1,630,406 | 3,116, 000 
Total: 1949999. 3, 273. 140 | 116, 962, 000 | 16, 560, 000 | 33, 540, 000 
; dee 5, 942,070 | 177,012, 000 | 19, 998, 000 | 34, 806, 000 


Gold.—Output of gold in Montana in 1946 rose to the highest 
figure since 1942, for the gold-mining industry recovered a con- 
siderable part of its former importance and pushed base-metal mines 
to a less important position as a source of State gold. Of particular 
significance was the marked increase in production of placer gold 
through the resumption of a number of d operations, although 
output from lode-gold mines also gained. Placer mines washed 275 
percent more gravel in 1946 than in 1945 and recovered 189 percent 
more gold ; lode mines gained 22 percent in gold output. 

Of Montana's total gold in 1946, 39 percent was derived from 
siliceous gold and silver ores (45 percent in 1945), 21 percent from 
base-metal ores (33 percent in 1945), and 40 percent from placers 
(22 percent in 1945). Ores concentrated yielded 20 percent of the 
State total gold; ores shipped to smelters nearly 17 percent; and ores 
treated at amalgamation and cyanidation mills (with or without 
concentrating equipment) 24 percent. 

The leading gold producers in Montana in 1946 were the Jardine 
Mining Co. (gold ore), at Jardine; Winston Bros. (placer), in Jeffer- 
son County; Porter Bros. (placer), at Helena; McLaren Gold Mines 
Co. (copper ore), in Park County; Anaconda Copper Mining Co. 
(copper ore and waste materials), at Butte and Anaconda; the Golden 
Sunlight mine (gold ore), near Whitehall; the Drumlummon mine 

ld ore), at Marysville; H. & H. Mines pee) in Granite County; 

migrant Dredging Co. (placer), in Park County; and the U. S. 
Grant mine (gold-silver ore), near Virginia City. These 10 producers 
furnished nearly 75 percent of the State total gold. 

Silver.—The slump of 2,668,930 ounces from the 1945 output of 
5,942,070 ounces brought Montana’s production of silver in 1946 to 
the lowest point since 1933. Most of the loss resulted from a 53- 
percent decrease in the yield of byproduct silver from the copper- 
producing operations of the Anaconda Copper Mining Co. at Butte 
and Anaconda. However, the company supplied 67 percent of the 
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State total compared with 77 percent in 1945 from its copper mines, 
mine dumps, tailing dumps, slime ponds, zinc mines, and the North 
Butte and Flathead mines. Other leading producers of silver in 
1946 were the U. S. Grant mine, the Emma & Ophir mine at Butte, 
and the Mike Horse mine at Flesher. 

Copper ore and tailings furnished 64 percent of the State total 
silver in 1946; zinc-lead ore, 21 percent; siliceous ore, 14 percent; 
and lead ore and zinc ore, 1 percent. Ore treated at concentrating 
mills yielded 84 percent of the total silver, and smelting ore, 15 
percent; old slag fumed, ores amalgamated or cyanided, and placers 
were minor sources. 

Copper.—For the fourth consecutive year Montana copper output 
declined in 1946 and was the smallest since 1934. The marked de- 
crease was due largely to a 61-percent reduction in tonnage of crude 
copper ore and waste material from the properties of the Anaconda 
Copper Mining Co. at Butte and Anaconda. The company supplied 
96 percent of the State total copper in 1946, and the North Butte 
mine at Butte furnished about half of the remainder. Smaller pro- 
ducers included the Estelle and New Year’s Gift, Emma & Ophir, 
Mike Horse, Travona, and Drake mines. 

Lead.— Owing to a reduction of 3,438,000 pounds from the 1945 
output, Montana’s production of lead in 1946 was the lowest since 
1933. The decrease was rather uniformly distributed among all the 
larger lead producers, with the exception of the slag-fuming plant 
of the Anaconda Copper Mining Co. at East Helena, which made a 

ain. The Mike Horse mine near Flesher again was the leading State 
ead producer, followed in order by the Emma & Ophir mine at Butte, 
the Jack Waite mine in Sanders County, the slag-fuming plant at 
East Helena, the Toledo-Buckeye group near Sheridan, and the 
Poulin and Travona mines at Butte. These seven sources contributed 
73 percent of the State total in 1946. Of the State lead output, 84 
percent was recovered from zinc-lead ore, 7 percent from lead ore, 6 
percent from zinc ore and slag, and 3 percent from siliceous ores. 

Zinc.—Zinc in Montana in 1946 held steadier than any of the other 
five metals except gold, and output fell only 1,266,000 pounds below that 
in 1945. The slag-fuming plant of the Anaconda Copper Mining Co. 
at East Helena made an increase of recoverable zinc creditable to 
Montana, as did the Poulin mine and the Iron Mask mine near Town- 
send; the Butte Hill waste dumps of the Anaconda Copper Mining 
Co. at Butte became an important source of zinc in November. The 
slag-fuming plant was the leading source of the metal in 1946, followed 
in order by the Emma & Ophir (zinc-manganese ore), Mike Horse 
(zinc-lead ore), Poulin (zinc ore), Toledo-Buckeye (zinc-lead ore), 
Travona (zinc-lead ore), Iron Mask (zinc-lead ore), and Anaconda 
Copper Mining Co. (zinc ore and zinc-lead dump ore). These eight 
producers supplied 88 percent of the State total zinc. Of Montana’s 
zinc in 1946, 65 percent was derived from zinc-lead ore, 34 percent 
from zinc ore and old slag, and nearly all the remainder from siliceous 
gold and silver ores. 
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MINE PRODUCTION BY COUNTIES 
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1946, by 
counties, in terms of recovered metals 


Mines producing | Gold (lode and placer) | Silver (lode and placer) 
County 

Lode Placer Fine ounces} Value |Fine ounces} Value 
Beaeerbead. -000000000 7 2 1, 239 $43, 365 32, 370 $26, 155 
Broad water 20 3 3, 277 114, 695 49, 630 40, 101 
C CCC R 129 4, 515 122, 286 98, 807 
n WEE 1 5 he EEN O 

r 1 1 28 980 36 
Fahnes... 8 E 90 3, 150 42, 323 34, 197 
D'Eltere eege eege 15 4 3, 271 114, 485 37, 958 30, 670 
Jefferson 29 4 14, 322 501, 270 58, 625 47, 369 
Judith Basin. EE 1,855 2, 385 1, 927 
Lewis and Clark................... 24 7 11, 856 414, 960 144, 291 118, 587 
Lincoln...........................- 1 2 19 665 240 
Madison........................... 37 3 5,095 178, 325 289, 010 233, 520 
Meagher..........................- ld. l 193 156 
Mineral............................ 1 2 28 20, 865 16, 859 
Missoul aaa 2 5 2, 356 82, 460 73 59 
e EE 4 1 18, 561 649, 635 32, 005 25, 860 
e eegen EE 2, 202 77, 070 4,615 2,729 
Powell. ³ AAA V 10 3 686 24, 010 10, 063 8, 131 
Ravalll. 2) -/-. mene IE cS | Hi EES 55 1, 925 2, 969 2, 309 
Sandee. 4 1 307 10, 745 5, 177 4, 183 
Silver B00.i UU 0000000 25 2 6, 926 242,410 | 2,417,969 | 1,953,719 
Stillwaterrrkr PRA 1 1 E IAN E 
Total: 104. 193 42 70, 507 2, 467, 745 3, 273, 140 2, 644, 607 
jj: t ET: 160 26 44, 597 1, 560, 895 5, 942, 070 4, 225, 472 
Lead Zinc 
Total 
value 
Value Pounds Value Pounds Value 

358, 000 $39, 022 42, 500 $5, 185 $119, 502 
716, 000 84, 584 1, 594, 000 194, 468 437, 412 
743, 000 80, 987 918, 500 112, 057 297, 199 

IJ ³ ⁵ d ¶⁰õ PASA AA 1 
J ⁰¶⁰ d SATIS! 1, 495 
A PARA A C 42, 207 
171, 000 18, 639 747, 000 91,134 271,371 
594, 000 64. 746 336, 500 41,053 658, 731 
46, 000 20, : 2, 501 11,378 
6, 358, 000 13, 089, 000 | 1, 596, 858 2, 567, S40 
10, 400 19, 000 2, 318 4, 373 
1 679, 000 204, S38 (28, 828 
6 15, 000 1. 500 183 2, 009 
5, E89 552, 000 173, 000 21, 106 P 510 
57, 785 205, 000 169, 000 20, 618 ds 709 

E £p tees EECH ) 7 
324 103, 000 44, 000 5. 368 49, 060 
1,377 29, 000 319, 500 38, 97 47, 941 
29, 598 938, 000 170, 500 20, 801 167, 569 
18, 761, 058 4, 713, 000 14, 216, 500 | 1,734,413 | 23, de 

r canes pcr E 3 

116, 962, 000 | 18,947, 844 | 16, 560,000 | 1,805,040 | 33, 540, 000 | 4,091, RRO | 29, 957, 206 
177,012, 000 | 23,896, 620 | 19, 995, 000 | 1,719,528 | 34, 806, 000 | 4,002, 690 | 35, 405, 505 
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MINING INDUSTRY 


Persistent manpower shortages and labor difficulties were the chief 
factors in reducing Montana’s total output of ore and old taili 
treated in 1946 by 2,684,604 tons (55 percent) below that in 1945. 
Declines were especially heavy in the Summit Valley (Butte) district. 

The labor shortage was particularly acute at Butte, where it was 
reported that 3,000 men were needed to reach normal capacity, 
5 toward the end of the year labor over the State became more 
plentiful. | 

Labor strikes hampered production but were less serious than in 
some other Western States. In April a strike lasting 10 days was 
called at the operations of the Anaconda Copper Mining Co. at Butte. 
In February a strike became effective at 18 plants of the American 
Smelting & Refining Co. in 12 States. This strike affected operations 
for 5 months at the company lead smelter at East Helena, altho 
most large producers were able to stock-pile their concentrates for 
future shipment and thus not close their mines. 

About 80 percent of the total ore and tailings treated in 1946 was 
copper ore, 10 percent was zinc-lead ore, nearly 7 percent was siliceous 
gold and silver ores, and less than 4 percent was zinc ore and lead ore. 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Montana in 1946, with content in terms of recovered metals 


Gold 
Copper 
fin fin (po 
SE Dier unds) 


23, 815 31, 438 12, 705 
3, 516 259, 349 13, 533 
471 119, 351 


27, 802 
11, 590 
634 
68 
2, 427 


42, 521 | 3, 267, 1 116, 962, 000 
27, 986 354 


70, 507 | 3, 273, 140 | ! 116, 962, 000 
44, 597 | 5, 942,070 | * 177,012, 000 


! Includes 6,376,070 pounds recovered from precipitates. | 

3 Includes 55,458 tons of old lead smelter slag fumed and 232 tons of old lead smelter slag smelted. 
* A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
* Includes 5,803,665 pounds recovered from precipitates. 


MONTANA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1457 


METALLURGIC INDUSTRY 


The 2,234,958 tons of ore produced from Montana lode mines in 1946 
were treated as follows: 2,005,486 tons (90 percent) at concentrating 
mills (4,664,259 tons in 1945); 74,535 tons (3 percent) shipped to 
smelters (183,037 tons in 1945); 55,458 tons (2 percent) of old lead- 
smelter slag fumed (25,711 tons in 1945); 82,040 tons (4 percent) at 
cyanidation mills (45,217 tons in 1945); and 17,439 tons (nearly 1 
percent) at amalgamation mills (1,338 tons in 1945). The ore that 
went to concentrating mills comprised 1,761,041 tons of copper ore, 
222,054 tons of zinc-lead ore, 17,552 tons of zinc ore, 4,555 tons of 
siliceous ore, and 284 tons of lead ore. 

The 12,320-ton copper concentrator, the 2,000-ton zinc concentrator, 
and the 2,000-ton slime-disintegrating plant of the Anaconda Copper 
Mining Co., all at Anaconda, were operated continuously in 1946, 
but at reduced rates. The company copper smelter (annual capacity, 
1,300,000 tons of charge) and the two electrolytic zinc plants at An- 
aconda and Great Falls (combined capacity, 233,400 tons of slab zinc 
per year) also were operated throughout the year. The zinc plants 
treated 401,963 tons of zinc concentrates containing 431,938,462 
pounds of zinc, compared with 394,110 tons containing 425,699,262 
pounds of zinc in 1945. The concentrates were received from mills 
in Arizona, Idaho, California, Montana, Nevada, New Mexico, 
Utah, Colorado, Washington, and several foreign countries. The 
company zinc-fuming plant at East Helena was operated throughout 
the year, but at a lower rate than in 1945. The output of zinc-lead 
fume decreased from 32,233 tons in 1945 to 26,180 tons in 1946; 
nearly all was treated at the Great Falls zinc plant. 

The lead smelter of the American Smelting & Refining Co. at East 
Helena was closed during the 5-month labor strike. During the 
period of its operation the plant treated chiefly lead-silver concen- 
trates from the Coeur d'Alene region in Idaho and the Loomis-Oro- 
ville district in Washington, residues from the electrolytic-zinc plants 
at Anaconda and Great Falls, and crude ores, concentrates, and old 
tailings from various districts in Montana. 


Mine production of metals in Montana in 1946, by methods of recovery, in 
terms of recovered metals 


Material ; 
Gold Silver 
treated Copper Lead Zine 
Method of recovery (fine (fine 
5 1 ounces) ounces) (pounds) (pounds) | (pounds) 
Ore amalgamated..............- 17, 439 4, 805 16, 844 2, 136 7,079 6, 382 
Ore cyanided. .................- 82, 040 11, 943 //; ee A 
Concentrates amelted ...... 2, 005, 486 14,013 | 2,744,481 | 108, 817, 326 | 13, 734, 643 | 22, 728, 350 
Copper precipitates smelted *; 8 6, 376, Of Lo... 
Ore smelted FFF 274, 535 11, 760 492, 787 1, 766, 468 | 1,898,278 855, 318 
Old slag fſum add 55, 458588. 7. 6 0 9, 950, 000 
7 EE sede ce 27, 986 eco EE EE, EE 
Total: 194 70, 507 3, 273, 140 | 116, 962, 000 | 16, 560, 000 | 33, 540, 000 
A EE 44,597 | 5,942,070 | 177,012, 000 | 19, 998, 000 | 34, 806, 000 


— Á—— — M —————s——————ss————— m——í——! Á——À ams! 


Includes zinc concentrates treated at electrolytic plants. 
Includes 232 tons of old zinc slag smelted. 
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Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Montana in 1946, by types of mills and by 
counties, in terms of recovered metals 


AMALGAMATION MILLS 


County (short 
tons) (fine Copper | Lead Zinc 
ounces) | ounces) (pounds) | (pounds) (pounds) 
Broadwater.............. 48b-|. MORI ohhh A 
Jefferson 305 1133 58 6 27 24000000 1, 000 |......... 
Lewis and Clark......... 16, 185 5, 986 6, 232 
Madison 46000 25 2) 7 9 22 — 93 100 
Silver Bow.............- , , PA ß 
Total: 19046. 17, 439 7, 079 6, 332 
1945........ A 2, 924 1, 455 
CYANIDATION MILLS 
Park EE 52,040 | 9,822 | 1, 7600 
Phillips.................. 30, 000 2, 121 /! ĩVi»iA..u y 
Total: 1946. 82:040 | 31,043 | r ß vc 
1945. 45, 217 7, 747 1. 592 81 65 P. WE A 8 


— TË H E EA EA EN 
——— —— AL Kee — Ee Ee ——————— 


Grand total: 1946..| 09, 479 | 14,683 | 7,612 202 | 2,065 | 15, 406 2, 136 7,079 6, 332 
1945..| 46,555 | 7,947 | 1,632 116 339 | 2,404 281 2, 994 1 


Mine production of metals from concentrating mills in Montana in 1946, by 
counties, in terms of recovered metals 


Concentrates smelted and recovered metal 


County Gold | Silver 


(fine (fine 
ounces)| ounces) 


Copper Lead Zinc 
(pounds) | (pounds) | (pounds) 


— —— Eñ4ũ4ääͤ ͤ j . —ñ—ñͤ—V —— —ñb————— | 


Beaverbhead Ke 113 7, 302 7, 249 
Broadwater............. 458 42, 075 17, 913 041,097 | 1,413, 228 
88 ³o· 129 121, 765 6, 987 738, 342 915, 770 
F AS 19 36 LL (UR EE, EE 
Granite 5 3, 168 31, 582 23, 377 703, 364 
Lewis and Clark 136 113, 273 279,162 | 5,366,967 | 3,071, 692 
Lincoln.................| 4150 30 207 100 10, 400 19, 000 
Madison 372 39, 084 51, 657 730,355 | 1,584, 839 
Mineral................. 20, 865 , 500 552, 000 173, 000 
Park MAA RISE 5, 862 21, 688 350, 455 113, 400 121, 472 
Powell.................. 145 5, 581 810 33, 738 , 235 
Ravalli.................. 55 2, 969 8, 500 29, 000 319, 500 
Sanders 704 78 8, 564 58, 073 773, 346 159, 476 
Silver Bow.............. 6, 731 | 2,370,003 | 114,344, 399 | 4,709, 319 | 14, 
'Total: 1946 14, 013 | 2, 744, 481 | 115,193, 306 | 13, 734, 643 | 22, 728, 350 
14, 206 | 5, 185, 676 | 167, 580, 134 | 15, 943, 151 | 27, 531, 118 
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Gross metal content of concentrates produced from ore mined in Montana in 
1946, by classes of concentrates smelted 


Gross metal content 
once: 
ra 
r (short | Gold | Silver | Copper ted | zm 
tons) (fine (fine ( anda) (pounds) | ( ande) 
ounces) | ounces) po po po 

Dry g0ld..-- 22222052212 cun 2, 145 15, 440 7, 593 7, 720 
o AA A t uian adi 234, 347 11,315 | 2, 058, 582 | 111, 396, 010 |............]........... 
77 K 9, 499 800 188, 768 84 | 11, 284, 932 | 1,310, 748 
JJ ce n ise s 22, 197 1,317 357, 659 670, 790 | 2, 021, 008 | 21, 805, 571 
A -2-00 0aaaaMnanMMMM 1, 510 312 120, 552 8, 217 729, 191 382, 086 

Dry iron (from copper and zinc- 
OIB) eebe 55, 156 189 18, 886 517, 953 9, 871 21, 176 
Total: 19466 323, 005 16, 078 | 2, 759, 887 | 113, 071, 317 | 14, 052, 595 | 23, 527, 301 
C 422, 070 14, 636 | 5, 188, 233 | 173, 941, 275 | 16, 376, 257 | 28, 657, 161 


Mine production of metals from Montana concentrates shipped to smelters in 
1946, in terms of recovered metals 


BY COUNTIES 


Concen- 
trates Gold (fine Silver (fine Copper Lead Zine 
(short | ounces) | ounces) (pounds) (pounds) | (pounds) 
tons) 
Beaverhead........................ 3 113 258 7, 302 7, 249 
Broadwater .........-.------.------ 2, 089 458 42, 075 17, 913 611, 097 1, 413, 228 
Cascade aco. ol va 8; 1, 882 129 121,7 6, 987 738, 342 915, 770 
BergüsS. lo 8 8 19 36 3,000 |............]....-. Mc 
GANG ooo esl ͤ K 770 5 3,168 31, 582 23, 377 703, 364 
Jefferson 6 27 284000 — 1.000 
Lewis and Clark 7, 341 2, 165 128, 416 281,298 | 5,372,953 | 3,077,924 
Lincoln... sl 8 297 100 , 400 , 000 
Maas gs . 2, 235 381 39, 107 51, 657 73^, 448 1, 584, 439 
Mines Se eu. 67 23 , 865 34, 500 552, 000 , 000 
PUE. 4 %⅛¼˙U³’l 8 1, 604 b, 862 21, 688 356, 455 113, 400 121, 472 
FS!!! meu cz: seem 190 145 5, 981 810 33, 738 33, 235 
Havas. oui 332 55 E 8, 500 29, 000 319, 500 
Sanders 1704 78 3, 564 58, 073 773, 346 159, 476 
Silver Bow ii 305, 117 6, 731 | 2,370,003 | 107, 968,329 | 4,709,319 | 14, 206, 525 
Total: 1914 323, 005 16,078 | 2,758,887 | 108, 819, 462 | 13,741,722 | 22, 734, 682 
T 422, 070 14, 635 | 5, 188, 080 | 167, 580, 415 | 15,946,075 | 27, 532, 573 
BY CLASSES OF CONCENTRATES 
Dry gold AA 296 29145 15, 440 3, 429 7,079 6, 332 
COD DOR ³˙·⸗A 88 234, 347 11,315 | 2,058, 582 | 107, 272, 14444... 
Lerdo tao lc m aora 9, 199 800 188, 768 403, 77 11, 090, 705 1,057, 510 
A A A 22, 197 1,317 357, 659 636, 591 1, 913, 879 | 21,357, 010 
Zinc-lead ......... .. c.l c LLL... 1, 510 312 129, 552 7, 003 721, 755 310, 357 
Dry iron (from zinc-lead ore)....... 55,156 189 18, 886 496, 480 8, 304 3, 473 


— . — —— o | Cee | ra 


Total 1946 323, 005 16,078 | 2,759, 887 | 108,819, 462 | 13,741, 722 | 22, 734, 682 
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Gross metal content of Montana crude ore shipped to smelters in 1946, by classes 
of ore 


Gross metal content 


Ore (short 


Class of ore 
tons) {Gold (fine E e Copper | Lead Zine 
ounces) ounces) (pounds) | (pounds) | (pounds) 
Dry and siliceous gold . . ................ 13, 7 6, 987 8, 386 10, 468 34, 423 11. 520 
Dry and siliceous gold-silver............ 15, 062 3,270 | 251, 240 12, 586 50, 332 25, 262 
Dry and siliceous silver................. 16, S11 471 162, 143 143, 661 327, 715 300, 302 
Copper % A E 8 20, 854 222 5,607 | 1,665, 592 |...........].......... 
EE A SE ee 5, 573 632 3A, 728 605 | 1,104, 296 162, 515 
rr 8 717 5 , 588 1, 095 , 963 206, 054 
Zinc-lead. ............... LLL LLL lll. 1, 814 173 29, 095 9, 224 422, 093 360, 562 
Total: 18466 74, 535 11, 760 492, 787 | 1,866,131 | 1,969, 822 | 1,066, 215 
1945. EE 183, 037 12,325 | 747,368 | 3,859, 365 | 4, 028, 714 625, 231 


! Includes 232 tons of old lead smelter slag. 


Mine production of metals from Montana crude ore shipped to smelters in 1946, 
in terms of recovered metals 


BY COUNTIES 


Ore Gold Silver 
(short (fine (fine 
tons) ounces) | ounces) 


— — —̃— | ——— | ä——ͤ M — HÀ, ͤUDQ—r •—ä—äꝗ ged 


Copper Lead Zine 
(pounds) | (pounds) | (pounds) 


Beaverhead....................-.------- 5, 046 1,050 32, 231 37, 242 350, 608 35, 251 
Broad water 1, 189 489 7, 107 4, 087 134, 903 180, 772 
(ae aa Nes et Fe Be 8 E 521 13 4, 658 2, 730 
Flatbead. . eee 2, 020 90 42, 323 30, 00-0 
E A A e xam de RES 5,318 314 34, 623 69, 918 147, 623 43, 636 
BEE 17, 532 4, 538 54, 770 26, 500 593, 000 336, 500 
Judith Basin 240 53 2, 385 46, 000 20, 500 
Lewis and Clark 1, 068 444 6, 542 5, 202 65, 047 61, 076 
E EE 15, 637 3,894 | 249,725 2, 343 212, 152 94, 061 
Meas ber 2 48 jio NM E 15, 000 1, 500 
ISS 8 32 J. ³ͤ2 AAA 
bui) eg T 164 2 8, 135 245 91, 600 47, 528 
, . ER EE 55 81 Jr A SE 
Powell . W EE 1. 065 432 4, 440 1, 190 69, 262 10, 765 
nde 8 1,015 197 1, 608 124,627 164, 654 11, 024 
Silver o,ũ̃ 24, 095 148 47,957 | 1, 464, 601 3, 681 9, 975 
gc . T 74. 535 11,760 | 492,787 | 1,766, 468 1, 898, 278 855, 318 
JJC ͤ See aee 183, 037 12,325 | 747,368 | 3,627,920 | 3,621,925 | 2, 923, 427 

BY CLASSES OF ORE 
Dry and siliceous gold.................. 13, 704 6, 987 8, 386 9, 276 33, 250 9, 389 
Dry and siliceous gold-silver............ 15, 062 3,270 | 251, 240 11, 743 46, 579 20, 532 
Dry and siliceous silver................. 16, 811 471 | 162,143 119, 351 293, 259 245, 555 
/ ĩð KA 20, 854 222 5,607 | 1,598, 725. 
BG MER 5, 573 632 34, 728 17, 887 | 1,080, 742 131, 885 
III ENEE 717 § 1, 588 1, 749 30, 512 168, 221 
CANO TON RN 1,814 173 29, 095 7, 737 413, 936 279, 738 


ed 


NR E 74, 535 11,760 | 492, 787 | 1, 766, 468 | 1,898, 278 855, 318 
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REVIEW BY COUNTIES AND DISTRICTS 
BEAVERHEAD COUNTY 


Argenta District.—Ida B. Hand operated the Louis Phillip mine 
throughout the year and shipped to smelters 763 tons of lead ore 
containing 138 ounces of gold, 6,178 ounces of silver, 2,752 pounds of 
copper, 143,273 pounds of lead, and 8,331 pounds of zinc. From the 
Shafter group 766 tons of gold ore containing 515 ounces of gold and 
909 ounces of silver were shipped to smelter. Remaining district 
production was 84 tons of lead ore from the Tuscarora mine, 33 tons 
of zinc-lead ore from the Ferdinand group, and 18 tons of gold ore 
from the Pine Tree claim. 

Bryant District.—Output from the Hecla mine and dumps comprised 
390 tons of dump gold-silver ore, 1,267 tons of silver old tailings, 268 
tons of old zinc-lead slag, 316 tons of dump lead ore, and 1,084 tons 
of old lead slag, all shipped to smelters in Utah. 

Horse Prairie Creek District. —W. C. McLeod operated a dragline 
excavator and nonfloating washing plant on the Golden Leaf placer 
from June 1 to September 15 and recovered 188 ounces of gold and 
26 ounces of silver from 70,000 cubic yards of gravel. 

Vipond District.—Lessees operated the Quartz Hill Mines group 
&nd shipped 90 tons of silver ore to & smelter. 


BROADWATER COUNTY 


Backer District.—Small lots of high-grade gold ore treated by 
amalgamation were produced from the Superior group of claims and 
two small-scale placer operators recovered 7 ounces of gold. 

Beaver District. H W. Carver, lessee, worked the East Pacific 

and No. 4 Tunnel claims throughout 1946, milled about 3,000 tons 
of old gold-silver-lead tailings that made lead concentrate, sent 835 
tons of zinc-lead ore to & custom mill in Utah, and shipped 177 tons 
of zinc-lead ore to a smelter. Remaining production from the dis- 
trict, all shipped to smelters, comprised a total of 178 tons of gold 
ore from the Custer, Edna No. 2, Joe Dandy, Martha Washington, 
Vosburg, and Lame Deer properties. 
. Cedar Plains District. —R. 5. Stewart worked the Ruby Silver mine 
in 1946 and shipped to a smelter 443 tons of ore containing 2 ounces 
of gold, 1,220 ounces of silver, 629 pounds of copper, 23,251 pounds 
of lead, and 149,734 pounds of zinc. Other district production was 
mainly 470 tons of cold ore concentrated from the Keating mine, 236 
tons of crude lead ore from the Joe Dandy and Santa Anita properties, 
75 tons of gold ore from the Buckhorn and Nada claims, and 17 tons 
of silver ore from the Spar claim. 

Park or Indian Creek District.— The Broadwater Zinc & Lead Co. 
milled 4,825 tons of zinc-lead ore from jts Iron Mask mine; the mill 
yielded 1,062 tons of zinc concentrate and 317 tons of lead concentrate. 
Other lode output from the district was largely 470 tons of gold ore 
amalgamated from the Diamond Hill mine and 54 tons of 555 ore 
shipped direct to a smelter from the Marietta claim. Douglas 
Placers operated its dragline dredge on Indian Creek from February 
until Christmas and washed 300,000 cubic yards of gravel. 
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CASCADE COUNTY 


Barker District.—Output in 1946 was 398 tons of zinc-lead ore 
shipped to custom mills in Utah from the Fairplay & Bon Ton mine. 
Gross metal content of the ore was 2 ounces of gold, 1,769 ounces of 
silver, 684 pounds of copper, 71,095 pounds of lead, and 209,275 
pounds of zinc. 

Montana District.—The Montana Leasing Co. operated the Benton 

up until December 1, after which the Lexington Silver & Lead 
ines, Inc., took charge. The output—6,469 tons of zinc-lead- 
silver ore—was treated in the company 100-ton flotation mill and 
roduced 519 tons of zinc-lead-silver concentrate. The Neihart 

ine & Milling Co. worked the Broadwater group throughout 1946 
and produced 10,248 tons of zinc-lead ore, which was treated in the 
company 80-ton flotation mill; the ore yielded 334 tons of zinc con- 
centrate and 238 tons of zinc-lead concentrate. The Dacotah group 
was worked for 7 months by the Bennett; Mining Co. and produced 
1,900 tons of zinc-lead ore, which was treated in the company 75-ton 
flotation mill. The Star group was operated throughout the year; 
3,200 tons of zinc-lead ore were treated in the 50-ton flotation mil 
on the property. Remaining district output was 5 tons of zinc-lead- 
silver ore produced from the Champion B claim. | 


FERGUS COUNTY 


Total production from Fergus County in 1946 was & car of copper 
milling ore from the Blue Dick claim in the Warm Springs district. 


FLATHEAD COUNTY 


Hog Heaven District.—Output in 1946 was 2,020 tons of siliceous. 
silver ore from the Flathead mine, operated by the Anaconda Copper 
Mining Co. The mine closed at midsummer, 


GRANITE COUNTY 


Alps District The Alps Mining € Milling Co. developed its Alps 
group throughout the year and shipped to a smelter 93 tons of gold 
ore containing 21 ounces of gold and 5 ounces of silver. 

Boulder and South Boulder District.—The bulk of the output in 
1946 was 203 tons of silver ore shipped to a smelter from the Brooklyn 
group and 40 tons of gold-silver ore from the Mediterranean claim, 
treated in a 50-ton flotation mill on the property. 

Dunkleberg District—The Forest Rose, Wasa, and Monarch claims 
of the Forest Rose Syndicate were operated only until June. The 
company 100-ton flotation mill treated 12,255 tons of zinc ore, which 
yielded 34 tons of lead concentrate and 732 tons of zinc concentrate. 

First Chance District.—Lode production was principally 60 tons of 
gold smelting ore from the Fairview claim. Small-scale placering 
recovered 30 ounces of gold from the Lucky Jim, Overlook, and Leh- 
son’s No. C claims. SH 

Flint Creek District—From its Trout group the Trout Mining 
Division of American Machine & Metals, Inc., shipped to a smelter 
103 tons of zinc-lead ore containing 2 ounces of gold, 3,354 ounces of 
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silver, 250 pounds of copper, 11,872 pounds of lead, and 16,304 pounds 
of zinc. Remaining district production was mainly 104 tons of 
silver ore and 57 tons of zinc-lead ore from the Moorlight (True 
Fissure) group. 

Henderson District.—The connected-bucket dredge of the H. & H. 
Mines on Henderson Creek was operated from March 13 to September 
10; gold output was considerably less than in 1945. From the Com- 
bination group, Ben Walkup shipped to a smelter 4,600 tons of old 
silver tailings. 

Red Lion District.—High-grade gold ore (37 tons) was shipped to a 
smelter from the Glittering Hill claim. 


JEFFERSON COUNTY 


Amazon District.—From the East Mint claim 75 tons of gold- 

silver ore were shipped to a smelter; metal content was 12 ounces of 

old, 542 ounces of silver, 1,321 pounds of copper, 4,631 pounds of 
fond. and 3,750 pounds of zinc. 

Cataract District.—J. K. Curtiss operated the Morning Glory mine 
throughout 1946 and shipped to & smelter 139 tons of ore containing 
24 ounces of gold and 4,986 ounces of silver. Remaining district 
production was largely 49 tons of gold ore from the Boulder claim, 28 
tons of gold-silver ore from the Comet dump, and 26 tons of lead ore 
from the Klondyke claim. 

Clancey District.—Idle since October 15, 1942, Winston Bros. 
resumed operations May 12, 1946, with its connected-bucket dredge 
on Prickly Pear Creek and to the end of the year handled 1,413,761 
cubic yards of gravel. The dredge is equipped with 86 6-cubic foot 
buckets. The N. Rogers Gold Mining Co. operated the Jefferson 
Placers from February 18 to the end of the year with a 1%-cubic yard 
dragline dredge, a %-cubic yard power shovel, and a nonfloating 
lie plant. Remaining output from the district was a small 
quantity of gold recovered by hand placering. 

Colorado District.—The principal output in 1946 was 863 tons of 
ore (containing 76 ounces of gold, 3,540 ounces of silver, 1,487 pounds 
of copper, 22,449 pounds of lead, and 14,264 pounds of zinc) shipped 
to a smelter from the Blizzard waste dump. Other district produc- 
tion, all shipped to smelters, was mainly 136 tons of gold-silver ore 
from the Blue Bird group, 44 tons of copper ore from the Chalcopyrite 
mine, and 34 tons of gold-silver ore from the Mount Washington 
property. 

Elkhorn District.—The bulk of the production in 1946 came from 
the Elkhorn property. The output (3,769 tons of old silver tailings 
and 287 tons of crude silver ore) was shipped to smelters. Remaining 
district production was 712 tons of lead-silver ore shipped to a smelter 
from the Elkhorn Queen mine. 

Golconda District.—The Mines Development Co. operated the Gold 
Coin claim and shipped to a smelter 32 tons of ore containing 23 ounces 
of gold, 306 ounces of silver, 5,547 pounds of lead, and 1,856 pounds of 
zinc. Remaining district production was 13 tons of lead ore shipped 
to a smelter from the Big Chief claim. 

Whitehall District.—The Golden Sunlight mine, operated by Marvin 
F. Riebhoff, was again the largest producer in the Whitehall district; 
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output was 9,838 tons of gold ore shipped to a smelter. George W. 
Wolfe operated the Lucky Hit mine throughout the year and shipped 
to smelters 332 tons of gold ore containing 218 ounces of gold, 523 
ounces of silver, 2,281 pounds of copper, 20,498 pounds of lead, and 
11,520 pounds of zinc. Remaining district output, all shipped to 
smelters, comprised 1,061 tons of lead ore from the Carbonate, Sur- 
rise, Iron Side, Minerva, and Perhaps properties; 36 tons of silver ore 
om the Florence Fraction claim; Mu 32 tons of gold ore from the 
Sunny Corner mine. 
Wilson and Ticer Creeks District.—The Callahan Mining Syndicate 
worked the Deer Horn Nos. 1, 2, and 3 claims a short time in 1946 
and milled 285 tons of gold ore by amalgamation and concentration. 


JUDITH BASIN COUNTY 


Barker District—The Faith Mining Co. operated its group of 
claims and shipped 124 tons of zinc-lead-silver ore to a smelter. 

Yogo District. —Walter C. Lehman worked the Gold Bug mine a few 
months in 1946 and shipped to a smelter 116 tons of ore containing 51 
ounces of gold, 380 ounces of silver, and 538 pounds of copper. 


LEWIS AND CLARK COUNTY 


Blue Cloud District.—Output of the Blue Cloud district in 1946 was 
31 tons of gold ore produced from the Pearl claim and 13 tons of silver- 
lead ore from the Lincoln mine. 

Heddelston District.—The Mike Horse Mining & Milling Co., a 
subsidiary of the American Smelting & Refining Co., operated the Mike 
Horse mine throughout 1946 and treated 59,207 tons of zinc-lead ore in 
the company 250-ton flotation mill; the mill yielded 4,388 tons of lead 
concentrate and 2,544 tons of zinc concentrate containing 92 ounces of 
gold, 109,786 ounces of silver, 310,318 pounds of copper, 5,379,789 
pounds of lead, and 3,198,283 pounds af zinc. 

Helena District. Porter Bros. Corp. operated its 6-cubic-foot Yuba 
dredge on Last Chance Gulch throughout the year and washed 
1,903,323 cubic yards of gravel. Remaining lode and placer produc- 
tion from the district was very small. 

Marysville District.—The Montana Rainbow Mining Co. operated 
the Drumlummon mine continuously in 1946 and milled 16,182 tons of 
gold -ore in its 160-ton amalgamation and concentration plant. The 
rest of the district output was 432 tons of gold ore shipped to a smelter 
from the Belmont-Cruse group and 16 tons of lead ore produced from 
the Empire property. 

Ophir Gulch District.—Total production was 21 tons of gold ore 
shipped to a smelter from the Victory claim. 

Rixnini District.—In 1946 about 3,000 tons of zinc-lead ore from the 
Valley Forge waste dump were treated in the flotation mill of the 
Rimini Milling Co., and 45 tons of gold-silver ore from the Lee Moun- 

tain waste dump were concentrated. Output of smelting ore was 
mainly 9 tons of gold-silver ore, 48 tons of lead ore, and 56 tons of 
zinc-lead ore from the Bunker Hill claim, 30 tons of gold ore from the 
Clementh claim, 21 tons of lead ore from the Copper Dyke mine, 33 
tons of zinc-lead ore from the Lexington claim, 30 tons of gold-silver 
ore from the Eureka claim, and 58 tons of lead ore from the Anna May 
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& Broadway group. Hand placering on the Gould claim recovered 5 
fine ounces of gold. 

Smelter District.— As in previous years, the bulk of production in 
the Smelter district in 1946 came from operations of the Anaconda 
Copper Mining Co. slag-fuming plant at East Helena. Hot slag 
ind cold slag treated at the plant totaled 161,306 tons in 1946, com- 

ared with 197,244 tons in 1945, but only the metals recovered from 
Der 55,458 tons of old cold lead-smelter slag were credited to the 
plant as a producer in the Smelter district. The remaining metals, 
after elimination of material from foreign sources, were credited to 
the individual domestic mines producing the ores and concentrates 
that yielded the current hot slag treated in the slag-fuming plant. 
The American Smelting & Refining Co. resmelted 232 tons of old 
zinc slag during the year. 


LINCOLN COUNTY 


Cabinet (Fisher River) District.—The Silver Butte Zinc-Lead Min- 
ing Co. milled about 450 tons of zinc-lead ore from the Silver Butte 
claim in 1946; it yielded 20 tons of zinc concentrate and 10 tons of 
zinc-lead concentrate. 

Libby District.—The Liberty and Comet placer claims produced 19 
ounces of gold. 


MADISON COUNTY 


Cherry Creek District.—Output in 1946 was 17 tons of gold-silver 
SE ore from the Gold Plate, Kennebeck, and Lucky Strike 
claims. 

McCarthy Mountain District.—L. B. Lively worked the Polly Jane 
claim in 1946 and shipped 100 tons of lead ore to a smelter. 

Norris and Norwegian District—A. J. Theis operated the Boaz 
group throughout the year and shipped to smelters 102 tons of ore 
containing 377 ounces of gold, 231 ounces of silver, and 5,230 pounds 
pounds of lead. Remaining district output was mainly 400 tons of 
gold old tailings from the Revenue dump and 66 tons of gold ore from 
the Emperor mine. 

Pony and South Boulder District.—Output was principally 33 tons 
of gold ore from the Little King group. 

Enon District.—Total output in 1946 was 13 tons of gold ore 
from the Mary Ingaber claim. 

Rochester District.—Lessees worked the Calvin group continuously 
in 1946 and shipped 795 tons of zinc-lead ore to a smelter in Utah. 
The rest of the district output was principally 155 tons of zinc-lead 
ore and 81 tons of gold-silver ore produced from the Emma group 
and 220 tons of lead ore from the Cooper property. 

Sheridan District. Victoria Mines, Inc., operated the Toledo-Buck- 
eye group throughout 1946 and treated 42,064 tons of zinc-lead ore 
in the company 125-ton flotation mill which yielded 606 tons of lead 
concentrate and 1,550 tons of zinc concentrate. Wm. E. Horton 
worked the Silver Bullion group under lease all year and shipped to a 
smelter 188 tons of ore containing 3 ounces of gold and 3,928 ounces of 
silver; 72 tons of similar ore were produced by the Mitchell Mining 
Co. from the Goldsmith group. The remainder of the district output 
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was chiefly 36 fine ounces of gold and 5 fine ounces of silver recovered 
from 2 placer properties. 

Silver Star District.—Output in 1946 was largely 105 tons of high- 
prado gold ore shipped to a smelter from the Stella mine and 20 tons of 
ee gold ore amalgamated from the Green Campbell waste 


ump. 

Tidal Wave District.— Gold ore shipped to smelters was produced in 
1946 from the Corncracker mine (104 tons); the Gold Crest mine 
(35 tons); the Granger group (47 tons); and the Smith & Thompson 
property (153 tons). Remaining district output was principally 79 
tons of coe ore and 54 tons of lead ore from the High Ridge and High 
Ridge Fraction claims. 

Virginia City District.—The U. S. Grant Mining Co. operated its 
U. S. Grant mine throughout the year and shipped to a smelter 
12,919 tons of ore containing 2,702 ounces of gold and 234,612 ounces 
of silver. Gold-silver ore also was shipped from the Alameda & Wa 
Koosta property (227 tons), the Eeke claim (51 tons), and the 
Forkes claim (24 tons). From the Bamboo Chief mine 149 tons of 
gold ore were shipped to a smelter. Russell Unrue worked the 

arton Gulch placer with a dragline dredge and washed 103,400 
cubic yards of gravel from mid-May to late September. 


MEAGHER COUNTY 


The total output of Meagher County in 1946 was 48 tons of lead 
ore shipped to a smelter from the Yellowstone claim in the Castle 
Mountain district. 


MINERAL COUNTY 


Keystone District. —E. G. Smith worked the Nancy Lee group 
throughout 1946 and treated 11,763 tons of zinc-lead ore in the 100- 
ton flotation mill on the property. 


MISSOULA COUNTY 


Coloma District.—Output was 19 tons of gold ore shipped to a 
smelter from the Mammoth group. 

Elk Creek District.—Lode production in 1946 was 13 tons of gold 
ore shipped to a smelter from the Cato claim. Linton & Austin 
worked the Elk Creek placer for & month with & 1X-cubic-yard 
dragline dredge and recovered 46 fine ounces of gold and 5 fine ounces 
of silver. Small-scale placering recovered an additional 4 ounces 
of gold from claims in the district. 

Nine Mile District.—Canusco, Inc., successors to the Beaver Dredg- 
ing Co., operated a 2%-cubic-yard dragline dredge on the Housum 
group of placer claims from April through December and recovered 
2.276 fine ounces of gold and 42 fine ounces of silver. Hydraulicking 
and sluicing at the 8 placer recovered 3 fine ounces of gold. 


PARK COUNTY 


Emigrant Creek District.—After having been idle since October 15, 
1942, the Emigrant Dredging Co. resumed operations April 22, 1946, 
with its connected-bucket dredge on the Hefferlin group of placer 
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claims in Emigrant Gulch and during the rest of the year handled 
947,320 cubic yards of gravel. The dredge is equipped with 110 
10-cubic-foot buckets. 

New World District.—The McLaren Gold Mines Co. operated the 
Estelle mine continuously in 1946 and treated 30,735 tons of copper- 
gold ore in the company 200-ton flotation mill; it yielded 1,397 tons 
of copper concentrate containing 5,859 ounces of gold, 8,483 ounces of 
silver, and 371,059 pounds of copper. A total of 1,219 tons of zinc- 
lead ore was produced in 1946 from the Irma mine; 1,060 tons were 
acre by flotation and 159 tons of ore were shipped direct to a 
smelter. 

Sheepeater District.—The Jardine Mining Co. operated its Jardine 
mine and 300-ton cyanide mill throughout the year; 52,040 tons of 
gold ore were treated by cyanidation and yielded 9,822 fine ounces 
of gold and 1,760 fine ounces of silver. 


PHILLIPS COUNTY 


Little Rockies District.—The Ruby Gulch Mining Co. resumed 
operations at the Ruby group July 1, 1946, after having been inactive 
since August 1942. In 1946 about 30,000 tons of gold ore were treated 
in the company 300-ton cyanidation mill; the yield was 2,121 ounces 
of gold and 4,414 ounces of silver. Remaining district production 
was 55 tons of gold smelting ore from the Little Ben mine. 


POWELL COUNTY 


Big Blackfoot District.—W. A. Noon developed the Marcum Hill 
claim in 1946 and shipped a car of lead ore to a smelter. John B. 
Hopkins worked the Hopkins drift mine from May through December 
and sluiced about 2,500 cubic yards of gravel. Remaining lode and 
placer output from the district was small. 

Nigger Hill District.—Hopkins & Sons Mining Co., lessees, operated 
the Charter Oak mine throughout the year, shipped 473 tons of lead 
ore to a smelter, and treated 284 tons of zinc-lead ore in the 40-ton 
flotation mill on the property. From the Sunnyside & Sunset group 
61 tons of zinc-lead ore were shipped to a custom mill in Utah for 
treatment. Remaining district output was 14 tons of lead ore pro- 
duced from the Flora Best and Negros claims. 

Zozell District.—The Bonanza Leasing Co. operated the Bonanza 
group from June through December and shipped to a smelter 440 tons 
of ore containing 339 ounces of gold and 183 ounces of silver. The 
Deer Lodge Mining Co. worked the Emery group and milled about 
1,000 tons of gold-silver ore, which produced 163 tons of zinc-lead 
concentrate. Remaining district production was 70 tons of gold ore 
and 5 tons of lead ore produced from the Hidden Hand group. 


RAVALLI COUNTY 


Curlew District.—C. A. Tout operated the Curlew mine nearly all 
year and milled 4,480 tons of zinc ore by flotation which yielded 288 
tons of zinc concentrate, 28 tons of zinc-lead concentrate, and 16 tons 
of lead concentrate. 
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SANDERS COUNTY 


Camas Prairie District. Laurence G. Howard operated the Glaucus 
& Cardiff mine all of 1946 and shipped to a smelter 430 tons of ore 
containing 8 ounces of gold, 578 ounces of silver, and 32,397 pounds 
of copper. 

Eagle District.— The Jack Waite mine was worked the entire year 
by the American Smelting & Refining Co. Of the output (3,814 tons), 
117 tons of lead ore were shipped to a smelter and 3,697 tons of zinc- 
lead ore were treated in the company 400-ton flotation mill at Duthie, 
Idaho; the yield was 523 tons of lead concentrate and 130 tons of zinc 
concentrate. 

Revais Creek District.—Following a fire in 1945 that destroyed all 
the surface plant, the Green Mountain Mining Co. resumed operations 
at the Drake group June 1, 1946, and during the rest of the year shipped 
421 tons of copper ore to a smelter and treated about 255 tons of 
similar ore in the rebuilt 50-ton flotation mill. Remaining district 
output was 47 tons of copper smelting ore from the Lucky Strike claim. 

Vermillion District.— The Pringle Dredging & Mining Co. operated 
a Becker-Hopkins suction dredge on Trout Creek for a few weeks in 
1946 and recovered 32 ounces of gold and 5 ounces of silver. 


SILVER BOW COUNTY 


Ore production in Silver Bow County declined 60 percent from that 
in 1945, resulting in decreases of 45 percent in gold output, 51 percent 
in silver, 34 percent in copper, 19 percent in lead, and 16 percent in 
zinc. The total value of the five metals produced in 1946 dropped 23 
percent below that in 1945. "The following table gives the output of 
mines in Silver Bow County, which includes the Summit Valley (Butte) 
district, in 1945 and 1946 and the total from 1882 to the end of 1940. 


Production of gold, silver, copper, lead, and zinc in Silver Bow County, Mont., 
i 1945-46, and total, 1882-1946, in terms of recovered metals 


ve 
(lode and 
and Copper Lead Zine 
Year placer) | Placer) | (pounds) | (pounds) | (pounds) | Total value 
(fi ounces) 
„ , 528, 282 , 500! 16, 986, 400| $30, 179, 133 
19166. 27 1, 827, 606 6, 962 2, 417, 969| 115, 809, 000 4.713.000 14, 216. 500 23. 205, 317 
1882-194666. 2, 026, 233.545, N 46, 213, 819) ! 234, 862| ! 1, 570, 760 2 599, 412,012 


| 


1 Figure not available, 
3 Short tons. 


German Gulch District.—H ydraulicking and hand placering at the 
Beal Hill and Agnes placers recovered 42 ounces of gold and 5 ounces 
of silver. 

Melrose (Camp Creek) District.—Output was 60 tons of silver ore 
from the Old Glory claim. 

Summit Valley (Butte) District.— The copper concentrator of the 
Anaconda Copper Mining Co. at Anaconda treated 1,187,143 tons 
of copper ore from company-owned Butte mines in 1946, compared 
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with 1,747,946 tons in 1945, & decline of 32 percent; 4,203 tons of 
copper mine-water precipitates were produced, compared with 4,114 
tons in 1945. Additional material treated in the concentrator was 
as follows (1945 figures in parentheses); New Works sand tailings, 
none (591,914 tons); mixed Butte slime and tailings, 171,646 tons 
(905,001 tons); mine dumps, none (424,684 tons); special waste 
29,286 tons (64,375 tons); and East Project ore and Special Explora- 
tion project (Adams ore), 53,671 tons (none). Direct-smelting ore 
totaled 19,846 tons. 

Total slimes treated at the slime-disintegrating plant in 1946 com- 
prised 252,462 tons of New Works Valley Pond slimes, compared 
with 283,831 tons from the same source in 1945; the total from all 
sources in 1945 was 548,216 tons. 

The contract between the Anaconda Copper Mining Co. and the 
North Butte Mining Co. for operation of the North Butte mine was 
terminated March 31, and in July the North Butte Mining Co. 
assumed control of the property. Output for the year was 35,793 
tons of copper milling ore ind 9 tons of copper mine-water precipitates. 

Zinc ore mined from the zinc mines of the Anaconda Copper Min- 
ing Co. totaled 766 tons in 1946. In November the company began 
treating zinc-lead ore from the Butte Hill waste dumps at Butte and 
during the rest of the year treated 31,973 tons. The operation 
rapidly became a major source of Montana zinc and an important 
source of lead. "The initial product is & bulk zinc-lead concentrate, 
which is further separated into zinc concentrate and lead concentrate. 
The company continued operating the Emma & Ophir mine under 
lease and produced 21,305 tons of zinc-lead middling from the treat- 
ment of manganese-zinc ore. In addition, 5,791 tons of zinc-lead 
middling were produced in milling manganese-zinc ore from the 
Travona mine; the middling was treated further at the Anaconda 
zinc concentrator. 

Lessees of the Anaconda Copper Mining Co. operated a number of 
properties at Butte during the year and produced 17,403 tons of ore, 
of which 12,662 tons (zinc-lead ore) came from the Poulin mine. The 
remainder of the district output was mainly 211 tons of silver ore 
from the Bluebird and Mona claims and 142 tons of gold-silver ore from 
the Ruby mine. 
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GENERAL SUMMARY 


HE QUANTITY and value of zinc produced in Nevada in 
1946 attained the highest levels in the history of the State, 
surpassing the previous record of 1945 by 6 percent in quantity 
and 12 percent in value. In contrast, gold output was 2 percent 
below the total for 1945 and was the lowest in quantity since 1895. 
Copper production decreased 8 percent to the lowest point since 1938, 
but the output of silver and lead was up 20 and 14 percent, respec- 
tively, above the totals for 1945. The total value of gold, silver, 
copper, lead, and zinc recovered from ore, old tailings, and gravels 
in Nevada in 1946 was $27,026,416 compared with $24,186,294 in 
1945—an increase of 12 percent—owing to a greater average price 
for all metals except gold. As a result of this price increase, the total 
value of copper produced in 1946 was 11 percent above the value of 
the greater output in 1945. Increased output was largely a matter 
of incentive resulting from higher prices and was accomplished in 
spite of continued rising costs of labor: supplies, and equipment. 
so, for the first year since the war, labor was beginning to become 
more available. 
Comparing 1946 with 1945, gold output decreased 2 percent in 
quantity and value, and copper decreased 8 pore in quantity but 
advanced 11 percent in value; silver increased 20 percent in quantity 
and 36 percent in value; lead increased 14 percent in quantity and 
45 percent in value; and zinc advanced 6 percent in quantity and 12 
percent in value. Of the total value of the five metals, copper 
comprised 58 percent; zinc, 20 percent; gold, 12 percent; lead, 6 percent, 
and silver, 4 percent. 
1473 
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White Pine County continued its lead over the other counties by 
producing 62 percent of the State total value of the five metals; it 
stood first in output of copper and gold, second in silver, third in zinc, 
and fifth in lead. Lincoln County ranked second to White Pine 
County, with 20 percent of the State total value; it led the State in 
production of silver, lead, and zinc. l 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer 
operations are “bank measure"; that is, the material is measured in 
the ground before treatment. 

The value of metal production herein reported has been calculated 


at the following prices: 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Per p Per pound | Per pound 
. 067 $0. 093 
. 130 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67 +($20.671835) per fine ounce. 

? Treasury buying price for newly mined silver. 1942 to June 30, 1946: $0.71111111; July 1 to Dec. 31, 
1946: $0.905. 

3 Yearly average . e price of all grades of primary metal sold by producers; price includes bonus 
payments by Oftice of Metals Reserve for overquota production, 


Mine production of gold, silver, copper, lead, and zinc in Nevada, 1942-46, and 
total, 1859-1946, in terms of recovered metals 


‘Copper Lead Zinc 
Year W Total value 
Pounds Value Pounds Value Pounds Value 
1942 leu, 167, 326, 000 |$20, 246, 446 | 10, 752, 000 $720, 384 | 20, 394. 000 | $1, 896, 642 $35. 840, 168 
19139. 142, 136, 000 | 18, 477, 680 9, 580, 000 418, 500 | 27, 204, 000 2, 947, 752 28, 351, 601 
1944. 122, 464. 000 | 16, 532, 640 | 13, 210, 000 1, 056, 800 | 41, 398, 000 4, 719, 372 27, 371, 513 
19499. 105, 190. 000 | 14, 200, 650 | 12, 550, 000 1, 079, 300 | 42, 914, 000 4, 035, 110 24, 186, 294 
194. 97, 232. 000 | 15, 751, 584 | 14, 350, 000 1. 564, 150 | 45. 298. 000 5. 526, 356 27. 0%, 416 
1859-1946 ?.......| * 1, 782, 668 |505, 703, 522 4 547, 180 | 60, 247, 517 4 347, 488 55, 488, 510 UL, 733, 822, 868 


5 OS itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
3 From 1904 (when first satisfactory annual canvass of mine production was made) to 1946, Inclusive, 
EE was as follows: Gold. AAS ire REO valued at $327,173,478; silver, 301,190,863 ounces, 
508,379. copper, 1,780,742 tons, $505,056,894; lead, 309,389 tons : 
total value, $1,128,298, 222, 4 D 9 $37,610,955; zinc, 347,488 tons, $55,488,516; 
Figure not available. 4 Short tons. 
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Gold.—Gold production in Nevada in 1946, decreasing 2 percent 
below the 1945 output, was the lowest in quantity since 1895 and in 
value since 1933. Continued rising costs of labor, supplies, and 
equipment left little room for incentive to mine gold at the estab- 
lished and unchanged price. Although output from a larger number 
of placer mines increased 55 percent above the total for 1945, gold 
from lode mines—which accounted for 84 percent of the State’s total 
gold production—declined 8 percent. Monthly production of gold, 
as shown in the accompanying table, was erratic, with no definite 
trend indicated. Byproduct gold from base-metal ores comprised 52 

ercent of the output of gold, again exceeding the gold recovered 
iom precious-metal ores, which was 32 percent of the total. 

The 10 leading gold-producing mines in 1946 produced 88 percent 
of Nevada's output, the three leaders contributing 58 percent. 


Total value 
| | i 


0 
1860 1870 


FIQURE 1.—Value of mine production of gold, rw aSo pper, lead, and zinc and total value in Nevada 


Silver.—4As in preceding years, most of the silver output of Nevada 
was a byproduct of ore mined chiefly for other metals. Base-metal 
ores were the source of 80 percent of the State’s silver production in 
1946; only 5 percent of the silver was derived from straight silver ore. 
The monthly production figures in the accompanying table show a 
higher level of output during the latter half of 1946, with no special 
trend indicated. The 10 Mengen silver-producing mines in Nevada 
in 1946 produced 65 percent of the State total recoverable silver, 
the first three yielding 34 percent of the total. 


MINERALS YEARBOOK, 1946 


1476 


9 up eonpoud 3ou Pj 1 


"910 peep[oujz J rrr 09 poi UBISTIEO | ZI "Wäin aa A Xkxñl ed0H “IW | OF 
*e30 Jaddog lee dio) seupuQeddo)) poepuoeuo3 | y [|777777 Su NIYA [7777777777777777 UOSUJQOY hh dno geujur1eddo;) | 6 
“810 dos riri EE 928489 P p[norp) ‘JIo peyeprjosuoQ (y Irem 4fl—eb⁰ D > ato Tins COOU [Orns teres ees eres ugurjAQ | 8 
*930 ,d ) OD Jujuj doA un seddoy | y epi ujpjunoj ih uo uv Jaddo) | 4 

"810 JOA[IS 
P1038 pus a pul- IT 09 Zum pejepuosuo) uud | Ir" , 777777777 eqodd |^ 7 "0000007777 Vud | 9 
'eJo JeApiS-plopD |^^77777777777777 9Sp9AeN JO OO BUJUJA uedouo 16 eet e dodouo .. 09 Buju N qedouo, | 9 
A M 1930 [ME P POBLIBADA |g ——— 7 „ o - nn! .; puspa | y 
xq F 8 OD SOUT PAHS los [8 VU" ujpouy] 2e NQQBY 1b e JeA[IS 10784 | € 
¹õοẽm do d WORD G o dq u SQM | "^"^ uosujqoy p7777777 31d 3814 do pus ying | z 
"09 Zulu A AID 
ö puo; ouz | puour£es P oo uoponpew sew peuquo) | i Io uloout - r eee ONO Ir dnoi3 oqooqq | 1 
plo Jo amog 101919d Q 9701 u £1unoj ISIC oul agent 


1ud3no Jo 1epio ut 'Yp8T ur Speaoy ur seum Zuronposd-s0ais Zopeer uo] 


9561 uf eonpoud you piq y 


eq 0j oo Soot w St, qudouo1, „ De x n 9PIAIG | OI 
"Ug. ege 09 Buu e2y papriD | HT | 77777 OU] UYA | 7777770000070 07 r / 93y pepi» | 6 

"O10 ppop UE OD BUJppUBA y PIBPUBIS | ())) UJysidg Ir" (doe BAY) oqog h fF FZ t - pis punis g 

; "OD 2010 359M KI 

"910 pe! | puowssy 3» “OD uoponpeg SIBI9JA PIUIQUIOD sé - IOO .. o “˖Ej— q Pb dno13 oyoorg | 4 
U1OJeddo) D 09 Buju; w uoáuse) 1jePddo) | Q [7077777 Jopuey 1 imo OVA leen uo&us;) saddog | 9 
Og jv 938ABS P PINOD OO Pe pio ¡CN a rss W SECH 

"810 PION | P9JBPIHOSUO) pue “OUT eem xe») MOM] I Ir" Japuey IC i eee Samepton | + 
‘espaid jr 00 EH pice IT [oote „ OBIIBQUBJAL Ier 93P31p UBNRBYUBLA | e 

00 dio) soujunieddo;) bas Eo ee RJ. A dno13 saujutiaddog | z 

"10 Jaddo) | AA om SPLA9N) ‘dio9 seddoD 3300pude4 |1 [77 eud NIJA [7777700000777 UOSUJQOY gg Ud IWA ddo) pue ong | 1 

3 303819d 9961 OF Ayuno 


¿ndyno jo Jepio ut 9561 ur epeaew ut seurur Zulonpoid-pjo3 Surpee[ ue y 


NEVADA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1477 


Mine production of gold, silver, copper, lead, and zinc in Nevada in 1946, by 
months, in terms of recovered metals 


Gold 0 
Month (fine (short (short (short 

ounces) ons) tons ) 
rr ee ipo cU 6, 967 4, 083 016 1, 820 
Februar 7, 582 4, 083 616 1, 948 
INGE CDs eos ß 7,379 4, 849 561 2, 204 
e DEE 8, 709 4, 900 561 2, 381 
LOU AR T x. 6, 968 4, 440 645 2, 548 
JUNG GEM MMC C "enc MM 7,582 4, 772 460 2, 007 
July Ü˙¹³ 8 5, 636 2, 144 493 1, 574 
A v 7,685 3,369 616 1, 673 
Spende. ec Ee 7,172 3, 471 616 1,525 
G A lcm ui abe EE 6, 967 3, 726 645 1, 623 
Noembeekrkrkrkõ;r?r;‚õk 9, 836 4, 287 673 1, 673 
ecember EE 8, 197 4, 492 073 1, 673 
Total 1946.05 ..------------2--------- 90, 680 48, 616 7,175 22, 649 


Copper.—The three leading copper producers in Nevada in 1946 
accounted for 98 percent of the copper output; these were: The 
Kennecott Copper Corp. (Nevada Mines Division), working the Ruth 
and the Copper Flat open-pit mines, and the Consolidated Copper- 
mines Corp., working the Coppermines group at Kimberly (all in the 
Robinson district, White Pine County); and the Mountain City Cop- 
per Co., working the Mountain City mine at Mountain City (in the 
Cope district, "Elko County). The monthly production of copper 
fluctuated rather widely during the year, reaching a high point of 
4,900 short tons in April; the ‘low point of 2,144 tons in July was 
followed by a steady rise to 4,492 tons in December. 

Lead.—Of the recoverable lead produced in Nevada in 1946, 49 
E was mined in the Pioche district, Lincoln County, where the 
eading properties were: The Combined Metals Reduction Co., work- 
ing the Pioche No. 1 and 2 groups and also the Raymond Ely West 
property, Ely Valley mine, operated by Ely Valley Mine, the Prince 
mine, operated by the Prince Consolidated Mining Co., and the 
Financier mine, operated under lease from the Salt Lake Pioche 
Mining Co. Other important producers in the State were: The 
B. B. S. Mining Corp. and Wilson & Simpson, working the Simon 
Lead mine (Bell district, Mineral County); McFarland & Hullinger, 
Cleveland mine (Delano district, Elko County); Nevada Lead & Zinc 
Co., Nevada Lead mine (Spruce Mountain district, Elko County); 
the International Mining Corp. and Dan Sheahan, Groom mine 
(Groom district, Lincoln County); and the Bristol Silver Mines Co., 
Bristol Silver mine (Jack Rabbit district, Lincoln County). The 
monthly State total production of lead showed a decline during the 
first half of 1946 followed by an upward trend during the second half, 
the December total being 9 percent above that for January. 

Zinc.—In 1946, as in recent years, zinc production in Nevada was 
centered in the Pioche district, Lincoln County, where 70 percent of 
the State total for the year was mined. The Combined Metals Re- 
duction Co. (including the Raymond Ely West property) and El 
Valley Mine were the State’s leading producers, in that order; bot 
are in the Pioche district. Other important producers in the State 
were: Callahan Zinc-Lead Co., Mount Hope mine (Eureka district, 
Eureka County); Prince Consolidated Mining Co., Prince mine 
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(Pioche district, Lincoln County); Grand Deposit Mining Co., Grand 
Deposit mine (Aurum district, White Pine County); Sam Robinson, 
Columbia mine (Robinson district, White Pine County); and Nevada 
Lead & Zinc Co., Nevada Lead mine (Spruce Mountain district, Elko 
County). The monthly State total production figures in the accom- 
panying table show a gradual increase during the first 5 months of 
1946 to the high point of the year in May. Output during the latter 
half of the year showed some fluctuation, followed by a leveling dur- 
ing the fourth quarter at a point below the general level of the first 


6 months. 
MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Nevada in 1946, by 
counties, in terms of recovered metals: 


Mines pro- 
ducing ! Silver (lode and 


placer) 
County 
e | Value 

Churchill........ $6, 545 3,026|  $2.445 
Clark... use. 83, 880 43, 645 35, 265 
Elko............. 9, 415 32, 630| 107.165 
Esmeralda....... 59.150 6, 084 4,916 
Eureka 1. 995] 43,420} 35, 091 
Humboldt....... 20. 405 404 327 
Lander........... 591,465| 66.900) 54,055 
Lincoln. ......... 120,785| 500,505] 404, 408 
Fo 78, 890 14. 655 11,841 
Mineral 7. 455 56, 866 45, 948 
N eae us 505. 400 104. 760 84,646 
Pershing 88. 690 6. 689 5, 364 
Storey........... 189,665| 50. 8544 41. 090 
Was hoe 7. 980 7, 980 10. 743 8. 680 
White Pine 41, 48701, 452, 045 452, 080 169, 285 
Total: 1946. 75, 89412, 656, 290 73, 80011, 250, 651|1, 010, 526 
1945...... 82, 705|2, 894, 675 27511, 043 741, 959 


County m 
Churchill. A A A WE CS gf E EES, —ß3 $10, 516 
¡ET AAA ES 352, 713 
Elk moot a et Je 1, 078, 630 
Esmeralda....................]...........|..........] 14000] 436 64, 502 
Eureka 979, 956 
LGE lee EE NEEN A GE, Eege rar eh etie cedet 20, 732 
ander....................-...| 1,074,000] 173, 9888 160, 000 17, 440 836, 948 
Lincoln. 

FFII. ĩ⁵ðVAͥ ² mi ꝶgꝶ 109029000 16, A EE DECO Me 107. 255 

N TCC 243. 
ye...........................] 8,0001 1, 2960 154,000 16, 7866 128 
io AA Nee ee Sc 042 
BORO EEN EE TA 00-000] | ‚ 231, 409 
MET ARA 87, 184 
White Pine 293, 77616, 856, 577 
Total: 19466 564, 150/45, 298, 000 5, 526, 356) 27, 026, 416 
1945. 5. 22s suu 200 9, 300) 42, 914, 000| 4, 935, 110/24, 186, 294 


ion dé itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right 
y. 
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MINING INDUSTRY 


The 7-percent increase in total tonnage of ores and old tailings sold 

or treated in Nevada in 1946 compared with 1945 reflects an increase 
m total and siliceous ores (to a large extent used as fluxing ore at 
base-metal smelters) and an increase in all the base-metal ores except 
zinc ore. The increased production resulted from higher prices for 
all metals except gold. It is notable that a greater tonnage of copper 
ore was treated in 1946 to produce a smaller quantity of copper com- 
paree with 1945, which denotes an over-all lower grade of such ore 
mined. 
_ The connected-bucket dredge of the Manhattan Gold Dredging Co. 
in the Manhattan district, Nye County, was again the largest pro- 
ducer of placer gold and the third largest producer of gold in the 
State. Except for this operation and two dragline dredge operations 
(in Lyon and Lander Counties), Nevada placer mines were limited 
almost entirely to small-scale hand operations. 


ORE CLASSIFICATION 


. The accompanying table classifying ores sold or treated in Nevada 
1D 1946 shows that 89 percent of the tonnage (including old tailings) 
was copper ore, 5 percent gold ore and old tailings, 5 percent zinc- 
lead ore, and the remainder lead ore and old tailings, zinc ore, and 
silver and gold-silver ore and old tailings. 

Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore and old tailings sold or treated in Nevada in 1946, with content in terms of 
recovered metals 


Materia! sold or 


treated 
Gold Silver 
Copper Lead Zinc 
Source (fine (fine 
Ore pie ounces)| ounces) (pounds) | (pounds) | (pounds) 
(short j hort 
tons) (Saor 
tons) 
EEN MESES 251 EE RA IPS 
Dry and siliceous gold ore... 312,179 165 | 27,614 85,979 2, 700 8,000 
Dry and siliceous gold-sil ver 
ONO ie RANDE E 6,310 | 1,838 | 1,184 93,151 9, 500 14,700 000 
Dry and siliceous silver ore... 7,241 | 1,842 175 63, 579 17,800 | 186, 700 2, 000 
Total 325,730 | 3,845 | 28,973 242, 709 30, 000 209, 400 2, 000 
Copper ore. 5,102, 212 |........ 43,260 | 289,701 | 196,959,900 | 508.000 | 515. 000 
Lead ore 11,946 | 2,522 371 196, 518 31. 200 | 3,145, 800 19, 7 
Zinc ore 22... ee 11,306 |........ 103 17,339 89,100 | 397,200 | 3,148, 600 
Zinc-lead ore. 268, 244 3,187 | 498, 402 121,800 |10, 089, 600 |41, 612, 700 
Total lode mines 5,719,438 | 6,367 | 75,894 | 1,244,669 | 1 97, 232, 000 14, 350, 000 |45, 298, 000 
ECV AAA ROA PO 14, 786 ö§öÜê(!w 88 
Total: 19466 5. 719, 438 | 6,367 | 90,680 | 1,250,651 | ! 97, 232,000 14, 350. 000 45, 298, 000 
1945. ......-.-.-. 5,360, 513 | 14,160 | 92, 265 | 1,043, 380 |2105, 190, 000 |12, 550, 000 42, 914, 000 


! Includes 3,229,000 pounds of ccpper from precipitates. 
2 Includes 4,459,300 pounds of copper from precipitates, 
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METALLURGIC INDUSTRY 


Of the 5,725,805 tons of lode material from Nevada mines sold or 
treated during 1946, 93 percent went to concentrating mills, 5 percent 
to amalgamation and cyanidation mills, and 2 percent to smelters; 
of the total, 6,367 tons (0.11 percent) was old tailings, all cyanided 
or smelted. Flotation was employed at concentration mills to the 
virtual exclusion of gravity concentration. Of the gold recovered as 
bullion, cyanidation supplied 91 percent and amalgamation 9 percent; 
of the silver recovered as bullion, 98 percent was derived by cyanida- 
tion and 2 percent by amalgamation. The tonnage of crude ore and 
old tailings shipped to smelters decreased 22 percent compared with 
1945. 

The 600-ton selective-flotation mill operated by the Combined 
Metals Reduction Co. at Pioche, Lincoln County, treated zinc-lead 
and zinc ores on a custom basis for several neighboring mines and 
also milled company zinc-lead ore. The Kennecott Copper Corp. 
treated all the copper ore produced by the Consolidated Coppermines 
Corp., on a contract basis, in addition to milling its own ore. The 
Kennecott Copper Corp. also operated the McGill copper smelter, 
Nevada's only smelter. 


Mine production of metals in Nevada in 1946, by methods of recovery, in terms 
of recovered metals 


Silver 


treat Copper Lead Zine 
Method of recovery (fine (fine 
5 ounces) | ounces) (pounds) | (pounds) | (pounds) 

Ore amalgamated................... 3, 502 1,915 AR AA E, AEA 

Ore and old tailings cyanided....... 303, 293 20, 298 C1, E A 
Concentrates smelted: 

Fleiss 233, 826 45,111 654, 239 | 87,302, 900 | 7,752,900 | 40, 142, 300 

Galt! 995 1,017 12, 176 44, 200 189, 300 113, 400 

Ore and old tailings smelted........ 115, 369 7, 553 504,975 | 6,655,900 | 6,407,800 | 5,012, 300 

Precipitates smelted . ...............]. .-....... ].......... Z: 3, 229, 000 | 

Total lode mines..............|.......... 75.894 | 1,244, 669 | 97, 232, 000 | 14, 350, 000 | 45, 298, 000 

; E, EE 14, 786 6!!! 8 

Total: .. 90, 680 | 1, 250, 651 | 97, 232, 000 | 14,350, 000 | 45, 29S, 000 

Il 8 92, 265 | 1,043, 380 1105, 190, 000 | 12, 550, 000 | 42, 914, 000 
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Mine production of metals from amalgamation and cyanidation mills (with or 
without coneentration equipment) in Nevada in 1946, by types of mills and by 
counties, in terms of recovered metals 


AMALGAMATION MILLS 


Material 
treated 


Recovered in 
bullion 


Concentrates smelted and recovered metal 


County Old 
Ore! | tail- | Gold 
(short | ings (fine 
tons) 
tons 
Churchill........ 1015. 3 
Jark............ 3 13 
EN I lI 1 
Esmeralda....... 1 22 
Humboldt 9321......- 509 


Total: 1946. 301,428| 1,865| 20,298| 71,882 54 15| 2,960|......... 6, 000|........- 
1945....... 173, 020 520| 29,2130 % ß reete 
Grand total: 
1946... 304, 930 1, 865 22. 213] 73, 279 74 192 3, 452 6, 000|......... 
1 178,358} 520] 20, 789] 5,321 23 143 7% ae A » 


! Figures under “Ore” include both raw ore and concentrates amalgamated or cyanided, but not raw 
ore concentrated before amalgamation or cyanidation of concentrates. 


Mine production of metals from concentrating mills in Nevada in 1946, in terms 
of recovered metals 


BY COUNTIES 


Concentrates smelted and recovered metal ! 


Ore 
treated 
(short Zinc 
tons) 
(short 
tons) 
JJ ⁵ĩͥ ͥ ³ d pe PI, EA AA A et 
CCC 3, 685 488 113, 400 
Elko ce ⁰» arene es 31, 214 8, 774 
Eureka 60, 486 8, 052 7, 410, 000 
Endes eaten oe 76, 714 6,707 | 3,899 | 58,800 | 895,300 | 36,700 |.......... 
Lincoln 22222 190, 108 39, 154 
Mineral. 2, 248 712 
JJ ͤK A UN 730 43. . 16, 004 1, 000 38,000 |......---- 
Storey SEA 5, 000 r AAN EE 
Washoe ee 3, 305 779 
White Pine. 4,930,151 | 169,963 | 38,555 | 140,537 |83, 393, 400 |......----|---------- 
Total: 19463. 5,303, 641 | 234, 747 662, 963 |87, 347, 100 |7, 936, 200 |40, 255, 700 


591, 024 |94, 219, 800 |6, 425, 600 |36, 762, 300 


See footnote at end of table. 
793065—48———_-94 
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Mine production of metals from concentrating mills in Nevada in 1946, in terms 
of recovered metals—Continued 


BY CLASSES OF CONCENTRATES 


Concentrates smelted and recovered meta] ! 


produced| (fine 
(short | ounces) 


tons) 

Dry RO BEE , E A 
DF UU A A ⅛ↄw q ... PA BEE 
pe” cone ised 185,210 | 42,604 | 202,333 [87,288,700 | 36,700 |.......... 
TCO WEE A E E 9,911 à 1, 020, 200 
Ké c cs cu scu Dal m si 88 39, 058 900, 000 39, 122, 100 
e,, 488 113, 400 

KOCH TL 234, 747 662, 963 |87, 347, 100 |7, 936, 200 |40, 255, 700 


1 Includes in 1946 concentrates and metals from tungsten ore not included in “Ore treated.” 


Gross metal content of concentrates produced from ores mined in Nevada in 1946, 
by classes of concentrates 


Gross metal content 


Classes of concentrates 


— ————— o 2 


Drygold..............................] 96] 104 23718]  195]|...........]......---.. 

Dry silver A ff!!! A NEN 

Copper 1385, 210 42,604 | 202,333 | 89, 454,604 | 61,100 |........... 
Lead a “ẽ 16, 325 
V/ EEN 46, 393 
Zinc-lead -2000an 903 

Total: 194. 234, 821 89, 518, 420 | 8,156,211 | 41, 674, 753 

I 83 241, 910 98, 268, 143 | 6,607, 020 | 37, 862, 131 


: Mine production of metals from Nevada concentrates shipped to smelters in 1946 
in terms of recovered metals 


BY COUNTIES 


Concen- 
trates AA el ed Copper Lead Zinc 
: 00 ounces) | ounces) | (Pounds) | (pounds) | (pounds) 

Clark "x 488 4 8, 676 800 189, 300 113, 400 
II) 8 8, 774 186 17, 260 | 3, 002, 900 73, 000 99, 700 
Die, ß tae i Mat 8, 052 39 43, 111 42, 000 294, 000 7, 410, 000 
Lander- EEN 6, 707 3, 899 58, 800 895, 300 36, 700 |........... 
MN CON es eost eat raete e 39, 154 3,000 | 354, 420 100 | 6, 747, 800 | 31, 992, 600 
ERT e REESEN 712 14 11, 379 2, 600 333, 400 

TN ete V8 43 16, er 1, 000 38, 000 |........... 


666, 415 | 87, 347, 100 
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Gross metal content of Nevada crude ore and old tailings shipped to smelters in 
1946, by classes of material 


Material treated Gross metal content 


Class of material 


Copper Lead Zinc 

ounces)! ounces) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold 4, 15, 151 4, 735 4 178 
Dry and Siliceous gold-silver. ... 86, 352 11, 345 24, 935 |.......... 
Dry and siliceous silver 61, 772 20, 756 211, 832 3, 512 
qu ee e oes rn ese EE 87,368 | 19, 969, 674 479, 746 711, 266 
EE eth A AO 207, 769 43, 491 | 4, 228, 043 52, 389 

Al, Ee 17, 339 103, 316 405, 372 | 4, 349, 357 
Zinc-lead—a—öw 20. 224 70, 552 | 1,342, 361 | 1, 936, 681 
Total: 1946 504, 975 | ! 10. 223, 869 6. 696, 464 | 7, 053, 205 
19455 A. 442, 851 | 2 11, 468, 165 | 6, 390,817 | 8, 500, 263 


1 Includes 3,308,405 pounds of copper from precipitates. 
3 Includes 4,652,842 pounds of copper from precipitates. 


Mine production of metals from Nevada crude ore and old tailings shipped to 
smelters in 1946, in terms of recovered metals 


BY COUNTIES 


Material treated 
Gold Silver 
Copper Lead Zine 
Old (fine (fine 

a tailings | ounces) | ounces) (pounds) | (pounds) | (pounds) 

tons) (short 

tons) 
Churchillllll 267 184 3,024 AA 14,000 |.........- 
Clark 1 e end e i 5,557 |........ 834 | 26, 700 61, 200 542, 700 | 1, 474, 600 
Lal EE 10,269 | 2,522 82 | 115, 369 711, 100 | 2, 405, 000 640, 300 
Esmeralda 1,697 |........ 1,665 | 6,073 |............ ,000 |..-....... 
n oe ote NT 44. JJ oe esto 8 
Hum bold 38 |... 44 j| 2 EE Dee 8 
J) oe ee 892 |....... 186 6, 732 178, 700 423,300 |.......... 
Lincoln. .......................... 12, 487 138 451 | 146,085 383, 900 | 1, 198, 200 517, 400 
Lyon AA A 1,019 [........ 45 380 102, 000 Ne eos! Los tub wae oe 
Mell! 1,113 | 1,842 175 | 45, 477 , 400 | 1,080, 600 
iv); EE 2,921 |; ous 942 | 83,175 7, 000 116, 000 |.......... 
Pershing..........................] 201 |........ ] III 16, 000 2, 000 
Bee eege EU e 6 129 e ne C 
LEI » eee bos 4 |... 5 110 RRE lee 
White Pins 72,397 |........ 2,932 | 68.974 |! 8, 428,600 608, 000 | 2, 408, 000 
Total: 19466 110,867 | 4,502 | 7,553 | 504,975 | ! 9, 884, 900 6, 407, 800 | 5.042, 300 
1945... 2c s ete 135, 184 | 13,640 | 8,976 | 442, 851 |*10, 970, 200 | 6, 124, 400 | 6, 151, 700 


2, 000 —— 2 —e— 

14. 700 2. cease 

185, 700 2, 000 

471, 300 515, 000 

4,017, 200 8, 600 

398, 200 | 3, 148, 600 

1, 318, 700 | 1, 368, 100 

110, 867 6, 407, 800 | 5, 042, 300 


! Includes 3,229,000 pounds of copper from precipitates. 
3 Includes 4,459,300 pounds of copper from precípitates. 
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REVIEW BY COUNTIES AND DISTRICTS 
CHURCHILL COUNTY 


Eastgate District.— William H. Schweis shipped gold ore to a 
smelter from the Gold Ledge mine during 1946. Fred F. Erb worked 
the Gold Trail & Lucky group during the year and recovered gold by 
amalgamation. Ed Tavernia shipped 13 tons of gold-silver ore to a 
smelter from the North Star mine and recovered 2 ounces of gold and 
318 ounces of silver. 

Holy Cross District.—A small quantity of gold-silver ore from the 
Good Hope mine was shipped to & smelter by Louis DeVetsera, and 
J. J. Martin shipped 6 tons of silver ore to & smelter during 1946. 


CLARK COUNTY 


Eldorado Canyon District.—The Patimac Metals Co. operated the 
Eldorado, Rover, Crown, and Rambler groups of claims in 1946. 

Searchlight District.—Lessees shipped gold ore to smelters from the 
Blossom mine during 1946. The M & M Mines, Inc., operated the 
Quartette mine during July and August 1946; gold-silver ore con- 
taining some copper and lead was shipped to a smelter. 

Yellow Pine (Goodsprings) District.—The Argentena Consolidated 
Mining Co. worked the Argentena mine throughout 1946; 989 tons 
of zinc ore containing 10 ounces of gold, 3,663 ounces of silver, 1,702 
pounds of copper, 53,110 pounds of lead, and 418,243 pounds of zinc 
were shipped to & smelter. R. F. Carlson operated the Clementina 
mine from April 1 through December 20, 1946, and nippe 22 tons 
of gold ore to a smelter. William T. Frazer worked the Hoosier mine 
during the first 6 months of 1946 and shipped zinc-lead ore to a smelter. 
The Diamond Gold Mining Co. operated the Mountain Top mine 
from February 15 to March 25, 1946, shipping 45 tons of zinc-lead 
ore containing 30 ounces of silver, 5,536 pounds of lead, and 15,006 
pounds of zinc to a smelter. H. K. Thurber shipped 42 tons of copper 
ore to a smelter from the Ninety-Nine mine during the last 2 months 
of 1946; the ore contained 179 ounces of silver, 10,291 pounds of 
copper, and 209 pounds of lead. Hamilton and Jacobson operated 
the Pilgrim, Root Zinc, and Sultan mines during 1946. Zinc-lead 
ore from the Pilgrim mine (965 tons containing 9 ounces of gold, 
2,934 ounces of silver, 19,029 pounds of copper, 115,571 pounds of 
lead, and 372,492 pounds of zinc) was shipped to a smelter. Zinc 
ore from the Root Zinc mine (773 tons containing 6 ounces of gold, 
1,763 ounces of silver, 24,902 pounds of copper, 60,977 pounds of 
lead, and 292,107 pounds of zinc) was shipped also to a smelter. 
From the Sultan mine 3,685 tons of zinc-lead ore were milled in a 
75-ton gravity concentration plant to proguce 488 tons of zinc-lead 
concentrates containing 4 ounces of gold, 8,676 ounces of silver, 903 
pounds of copper, 192,622 pounds of lead, and 156,404 pounds of 
zinc; in addition, 1,295 tons of zinc-lead ore containing 7 ounces of 
gold, 10,716 ounces of silver, 2,860 pounds of copper, 185,512 pounds 
of lead, and 570,505 pounds of zinc were shipped to a smelter. The 
Coronado Copper & Zinc Co. worked the Yellow Pine mine from 
January through August 1946 and shipped zinc ore to a smelter. 
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ELKO COUNTY 


Contact (Salmon River) District.—The Marshall Mining Co. worked 
the Allen and Delano claims during 5 months in 1946 and shipped 
975 tons of copper ore containing 10 ounces of gold, 943 ounces of 
silver, and 56,/16 pounds of copper to a smelter. Lessees worked 
the Galena King mine during 1946, shipping lead ore to a smelter. 

Cope (Mountain City) District.— The Mountain City Copper Co. 
(the third largest copper producer in Nevada) operated throughout 
1946; most of the ore was treated in the company 400-ton flotation 
mill, but some high-grade copper ore was pups for direct smelting. 

Cortez District.— The McCarthy Mining Co. operated the Mili 
Canyon mine throughout 1946; 325 tons of zinc-lead ore were shipped 
to & concentrator-smelter. l 

Delano District.—McFarland & Hullinger worked the Cleveland 
mine during 1946, shipping lead ore to a smelter. Aaron Bracken 
shipped lead ore from the Gold Note mine to a smelter. 

Loray District.—During 1946, L. D. Foreman and Charles E. 
Roberts shipped old tailings containing silver, lead, and a small 
quantity of copper to a smelter from the Maybelle mine. 

Merrimac District.— The zn Van Winkle Consolidated Mining 
Co. operated the Rip Van Winkle mine from May to December 1946, 
shipping 825 tons of zinc-lead ore containing 8 ounces of gold, 7,335 
ounces of silver, 3,746 pounds of copper, 59,120 pounds of lead, and 
93,936 pounds of zinc to a concentrator-smelter for treatment. 

Railroad District.—Byrns Basin Mines, Inc., worked the Gray 
Eagle mine, shipping copper ore to a smelter and zinc-lead ore to a 
concentrator-smelter for treatment. 

Ruby Valley District.—Lambert & Associates operated the Michi- 
gan group and shipped a small quantity`of zinc-lead ore to a smelter. 

Spruce Mountain District.— Eugene Parker e pe 28 tons of lead 
ore containing 209 ounces of silver, 205 pounds of copper, and 6,739 
pounds of lead to a smelter from the Humbug mine in 1946. The 
Missouri Monarch Consolidated Mines Co. and .R. J. Birch worked 
the Monarch mine during 1946, shipping silver ore and lead ore to a 
smelter. The Nevada Lead Zinc Co. operated the Nevada Lead 
mine during 1946, shipping zinc-lead ore to a smelter. Edgar O. 
Gibson shipped lead ore from the Spruce Standard mine during a 
short period of operation in the last quarter of 1946. 


ESMERALDA COUNTY 


Goldfield District.—The Combination Fraction Mining Co. worked 
the Combination Fraction mine throughout 1946; 51 tons of gold ore 
containing 103 ounces of gold and 14 ounces of silver were shipped to 
a smelter. Pius Kaelin worked the Possibility mine, shipping a 
small tonnage of lead ore to a smelter. Lessees operated the St. Ives, 
Florence, and Black Butte claims of the Goldfield Deep Mines Co. 
of Nevada intermittently during 1946; 107 tons of gold ore containing 
216 ounces of gold and 78 ounces of silver were shipped to a smelter. 
The Goldfield Consolidated Mines Co. worked the mine of the same 
name during 1946 and shipped 51 tons of gold ore containing 63 
ounces of gold and 30 ounces of silver to a smelter. 
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Gold Mountain (Divide) District.—Lessees working the Tonopah 
Divide mine shipped 1,383 tons of gold ore containing 1,123 ounces 
of gold and 5,046 ounces of silver to a smelter during 1946. N. L. 
Brown operated the Gila Monster mine for 6 months in 1946, ship- 
ping 8 tons of gold ore to a smelter. 

Hornsilver District.— Earl B. Mack operated the Gold Crest (Ohio) 
mine and shipped gold ore to a smelter; in addition, a small quantity 
of gold and silver was recovered by amalgamation. 

Silver Peak District.—Roy Cleary and Frank Scott recovered 48 
ounces of gold and 31 ounces of silver from 26 tons of gold ore shipped 
to a smelter from the Coyote mine during the latter part of 1946. 


EUREKA COUNTY 


Eureka District.— The Callahan Zinc-Lead Co. worked the Mount 
Hope mine throughout 1946, treating 60,486 tons of zinc-lead ore in 
the company 250-ton flotation mill. Two hundred and five tons of 
lead concentrate (containing 10 ounces of gold, 25,845 ounces of silver, 
2,224 pounds of copper, 246,762 pounds of lead, and 14,580 pounds of 
Zinc) and 7,847 tons of zinc concentrate (containing 29 ounces of gold, 
17,266 ounces of silver, 41,769 pounds of copper, 58,951 pounds of 
lead, and 7,549,469 pounds of zinc) were shipped to smelters. Santos 
Jayo and Wallace R. Jurey shipped 4 tons of silver ore containing 
1 ounce of gold and 317 ounces of silver from the Gates Bertrand 
open-pit mine to a smelter. 


HUMBOLDT COUNTY 


Awakening District. —The Awakening Syndicate did some rehabili- 
tation work at the Alabama mine in 1946 and shipped 37 tons of gold 
ore to a smelter. The Austin Bros. Gold Mining Co. treated gold 
ore from the Jumbo mine by amalgamation during 1946. Jay S. 
Jones worked the May Day mine intermittently during 1946 and 
treated gold ore by amalgamation. 

Barrett Springs District.— Jeff Rice worked the King Gold No. 2 and 
Stormy Weather mines in 1946; gold ore from each mine was treated 
by amalgamation. M. J. Smith treated the Ten Mile tailings dump 
by cyanidation during irregular periods of operation in 1946. 

Paradise Valley District.— Wesley Lane reopened the El Paso mine 
during the last quarter of 1946 after a long period of idleness; 75 tons 
of gold ore containing 13 ounces of gold and 3 ounces of silver were 
treated by amalgamation in a newly installed 25-ton mill. Arnold 
Scossa treated a few tons of gold ore by amalgamation at the Yellow 

etal mine. 

Potosi District.—Getchell Mines, Inc., made some test runs of ore 
from the Getchell mine and from less than a ton of material shipped 
to two smelters recovered 17 ounces of gold and 5 ounces of silver. 


LANDER COUNTY 


. Battle Mountain District.— The Hi-Bar Co. conducted placer opera- 
tions in Iron Canyon, and the Natomas Co. operated a dragline dredge 
at Greenan Placers in 1946. Lessees operated the Copper Canyon 

ining Co. Copper Basin property during 1946; although most of 
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the copper ore was shipped to a smelter, some ore was treated by 
flotation in the Copper Canyon Mining Co. mill. The Copper Can- 
yon mine and 350-ton flotation mill were operated by the Copper 
Canyon Mining Co. throughout 1946; copper concentrate was shipped 
to a smelter. Claude A. Post, lessee, worked the Gold Butte mine 
for 2 months in 1946 and shipped 52 tons of gold-silver ore (contain- 
ing 7 ounces of gold, 540 ounces of silver, 236 pounds of copper, and 
5,182 pounds of lead) to a smelter. Nelson & Riech, lessees, operated 
the Silver Chief group from March 1 to June 10, 1946, shipping 
41 tons of gold-silver ore containing 5 ounces of gold, 184 ounces of 
silver, 259 pounds of copper, and 5,184 pounds of lead to & smelter. 
The same partnership worked the Nevada group from August 26 
through the remainder of the year, shipping 189 tons of lead ore con- 
taining 16 ounces of gold, 1,536 ounces of silver, 282 pounds of copper, 
and 48,935 pounds of lead to a smelter. 

Bullion District.— The Goldacres mine was operated throughout 
1946, for the first 9 months by Willow Creek Mines, Inc., and the last 
3 months by Consolidated Goldacres Co., owner of the property. 
Ore mined by open-pit method was treated by cyanidation. O'Leary & 
Kinsella shipped gold ore to a smelter from the Gold Quartz mine 
during the first part of 1946. 

New Pass District.— The Thomas W. mine was operated almost 
continuously throughout 1946 by the Reorganized Silver King Divide 
Mining Co.; gold ore was treated by amalgamation, and in addition 
lead ore was shipped for direct smelting. 


LINCOLN COUNTY 


Chief (Caliente) District.—Lloyd Hoskins, lessee, shipped gold ore 
from the Caliente-Cobalt mine to a smelter. 

Comet District.—Comet Mines, Inc., worked the Comet mine during 
1946 and shipped zinc-lead ore to a custom flotation mill for treatment. 
Joan Valente shipped a small tonnage of lead ore from the Wood 
Butcher mine to a smelter. 

Ferguson District.— During 1946 lessees shipped gold ore to a smelter 
from the Delamar mine. 

Groom District.— The International Mining Corp. and Dan Sheahan 
worked the Groom mine during the first 6 months of 1946, and durin 
the latter half of the year Dan Sheahan operated the property. Lea 
ore (3,012 tons containing 11 ounces of gold, 7,786 ounces of silver, 
3,498 pounds of copper, 698,706 pounds of lead, and 40,402 pounds of 
zinc) was shipped to a smelter; in addition, 54 tons of lead ore con- 
taining 399 ounces of silver, 181 pounds of copper, 25,276 pounds of 
lead, and 24,934 pounds of zinc were shipped to a concentrator-smelter 
for treatment. 

Jack Rabbit District.—The Bristol Silver Mines Co. operated the 
Bristol Silver mine throughout 1946; 6,263 tons of copper ore contain- 
ing 37 ounces of gold. 78,760 ounces of silver, 443,763 pounds of copper, 
47 s pounds of lead, and 711,266 pounds of zinc were shipped to a 
smelter. 

Pioche District.—The Combined Metals Reduction Co. operated its 
enlarged,600-ton flotation mill on company and custom ore throughout 
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1946. Company ore was derived from the Abe Lincoln, Pioche 
No. 2, and Amalgamated Pioche properties. This ore, with custom 
ore from the Raymond Ely West Mining Co. property, was hoisted 
through the Castleton shaft. Additional custom zinc-lead ore for the 
mill was derived from the Ely Valley and Prince mines. The mill 
products were lead concentrate and zinc concentrate, which were 
shipped to smelters. The Salt Lake-Pioche Mining Co. operated the 
Apex and Financier mines throughout 1946. Lead ore from the Apex 
mine (454 tons containing 36 ounces of gold, 11,764 ounces of silver, 
268 pounds of copper, and 84,805 pounds of lead) was shipped to a 
smelter. Also shipped to a smelter, 1,579 tons of lead ore from the 
Financier mine (leased to O. G. Jarvis) contained 120 ounces of gold, 
41,205 ounces of silver, 663 pounds of copper, and 317,886 pounds of 
lead. Free Bros. operated the Black Prince mine in 1946, shipping 
ld-silver ore to a smelter; it also shipped old tailings from the Dry 
alley mine and recovered gold, silver, and some lead. Hall Bros., 
under a lease from Amalgamated Pioche Mines, shipped several car- 
lots of gold-silver ore from the old Raymond Ely dump to a smelter. 


LYON COUNTY 


Silver City District—The Grafe Dayton Dredging Co. operated a 
large dragline excavator and floating washing plant at the north 
edge of Dayton during the last quarter of 1946. W. M. Donovan 
operated his custom cyanide mill in Silver City during 1946 on ores 
from his own mines—the Silver Hill and the Hartford (Storey County). 
A number of small mines in the district were active during 1946; gold 
ore from the following properties was treated by amalgamation: 
Buckeye Extension (Leo K. Johnson), Dayton (Willis F. Wilson), 
Gamble and M. C. Nos. 1-2-3 (J. A. Cushman), Montezuma (Panos 
& McGuire), Haywood and Oest (Harry Bennett), Silver City 
(Nevada Mining Exchange, Inc.), Valentine (Serfeno Pedroli), and 
Wonder Extension (A. R. Dickson et al.). 

Talapoosa District.—F. J. De Longchamps operated the Talapoosa 
mn: from January through April 1946 and shipped gold ore to a 
smelter. 

Yerington District.—Ed Parr shipped copper ore to a smelter from 
the Malachite mine during 1946 and also worked the Mason Valley 
mine, as did J. B. Bookman, Anton Lilja, and Al Matt; copper ore 
was shipped to a smelter. Anton Lilja worked the Northern Lights 
mine during the latter part of 1946, shipping copper ore to a smelter. 


MINERAL COUNTY 


Bell District.—The Simon Lead mine was worked extensively durin 
1946 by the B. B. S. Mining Corp. and Wilson & Simpson; zinc-lea 
ore was shipped to a concentrator-smelter for treatment, and a 
smaller tonnage of lead ore was shipped for direct smelting. 

Columbus (Candelaria) District.—Charles R. Hammock shipped 
old tailings containing silver and lead from the Columbus mine to & 
smelter during 1946. 

Santa Fe District.—Olsen, Cram & Taylor worked the Commodore 
mine during 1946, shipping silver ore to smelters. The Lime Point 
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mine was operated for a short period during the year by Charles R. 
Hammock; lead ore was shipped to a smelter. 

Silver Star District.—Layton & Brasher, lessees, shipped 54 tons of 
gold ore containing 55 ounces of gold and 62 ounces of silver to a 
smelter from the Sunshine mine during 1946. 


NYE COUNTY 


Bellehelen District.—Western Gold Co. and Neighbors € Terrell 
shipped gold-silver ore from the dumps of the Clifford mine to a smelter 
during 1946. 

Manhattan District.—The Manhattan“ Gold Dredging Co. (largest 
producer of placer gold in the State) operated throughout 1946 its 
electric connected-bucket dredge Squipped with 108 9X-cubic-foot 
buckets. 'The Manhattan Gold Mines Co. operated the Manhattan 
mine during 1946; gold ore was treated by amalgamation. 

Quartz Mountain District.—Obie LeFavor, lessee, worked the San 
Rafael mine throughout 1946; 517 tons of lead ore containing 13 
ounces of gold, 5,573 ounces of silver, 4,947 pounds of copper, and 
86,799 pounds of lead were shipped to a smelter. 

Reveille District.—O. J. Belleville, lessee, worked the Reveille mine 
dumps intermittently during 1946; 71 tons of material shipped to a 
smelter contained 1 ounce of gold, 607 ounces of silver, 138 pounds of 
copper, and 31,794 pounds of lead. 

San Antone District. W. E. King and H. J. Kniefel worked the 
Burbank No. 1 mine during 1946, shipping 24 tons of silver ore con- 
taining 2 ounces of gold and 439 ounces of silver to a smelter. 

Tonopah District.—Gold-silver ore mined by a lessce at the Jim 
Butler mine (220 tons containing 114 ounces of gold and 9,667 ounces 
of silver) was shipped to smelters. Several separate groups of lessees 
worked the property of the E Mining Co. of Nevada during 
1946 and shipped 1,892 tons of gold-silver ore containing 763 ounces 
of gold and 63,703 ounces of silver to smelters. 

Union District.—Alexander and Brooklyn Mines, Inc., operated 
the Alexander mine during 1946; lead ore was treated in the company 
50-ton flotation mill, and the lead concentrate produced was shipped 
to a smelter. 

PERSHING COUNTY 


Echo (Rye Patch) District.—The Standard Cyaniding Co. operated 
the Standard mine, 18 miles south of Imlay, from September 16 to 
December 31, 1946; 52,021 tons of gold ore were cyanided to recover 
1,886 ounces of gold and 3,804 ounces of silver. 

Rochester District.— Silver ore was shipped to a smelter from the 
Bonanza King mine by V. D. Bradley and from the Olive mine by 
Fred Neff during 1946. 

Seven Troughs District. —G. P. Williams worked the Portland mine 
dung 1946; gold ore was treated in an amalgamation-concentration 


Sierra District.—Clarence Basso worked the Auburn mine from 
April 16 to November 6, 1946, and recovered 9 ounces of gold and 
4 ounces of silver from 29 tons of ore treated by amalgamation. 
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STOREY COUNTY 


Comstock District. —W. M. Donovan operated the Hartford mine 
during 1946 and treated the ore by cyanidation at his mill at Silver 
City. The South Comstock Gold Mines, Inc., operated the Bruns- 
wick mine for a short period in 1946; gold ore was treated in an 
amalgamation-concentration mill, the concentrates being shipped to 
& smelter. The Consolidated Virginia Mining Co. operated the 
Consolidated Virginia mine for 2 months in 1946; 5,000 tons of gold 
ore were treated in a 100-ton flotation mill to produce 75 tons of 
concentrate (containing 216 ounces of gold, 2,210 ounces of silver, 
and 175 pounds of ppan, which was shipped to a smelter. The 
Dayton Consolidated Mines Co. operated the company custom 
cyanide mill at Silver City, Lyon County, during the first part of 
1946 treating gold ore from the Keystone mine and various smaller 
shippers. The Overman open-pit mine was operated by the Con- 
solidated Chollar Gould & Savage Mining Co. from April 10 through 
December 31, 1946; 111,078 tons of gold ore were treated in the 
company 500-ton cyanide plant to recover 4,558 ounces of gold and 
43,688 ounces of silver. 


WASHOE COUNTY 


Galena District The Union Lead Mining & Smelting Co. shipped 
milling-grade zinc-lead ore to custom concentrators for selective 


flotation. 
WHITE PINE COUNTY 


Aurum (Silver Mountain) District.— The Grand Deposit Mining 
Co. operated the Grand Deposit and Kansas mines throughout 1946. 
From the Grand Deposit mine 5,493 tons of zinc ore (containing 25 
ounces of gold, 5,084 ounces of silver, 62,811 pounds of copper, 104,903 
pounds of lead, and 2,140,819 pounds of zinc) and 44 tons of silver 
ore (containing 1 ounce of gold, 288 ounces of silver, 1,544 pounds 
of copper, and 4,059 pounds of lead) were shipped to smelters for 
treatment. From the Kansas mine 2,410 tons of copper ore contain- 
ing 25 ounces of gold, 3,430 ounces of silver, and 205,118 pounds of 
copper were shipped for direct smelting. l 

Osceola District.—The Gilded Age Mining Co. operated the Gilded 
Age mine throughout 1946 and shipped gold ore to a smelter. 

Robinson (Ely) District—The Nevada Mines Division of the 
Kennecott Copper Corp. worked the Copper Flat pit and the Ruth 
mine throughout 1946. This corporation also operated the McGill 
flotation concentrator and the McGill copper smelter—both at Mc- 
Gill—where the product from its mines and that of the Consolidated 
Coppermines Corp. were treated. Kennecott, the largest privately 
financed industrial organization in Nevada, produced over half the 
total copper for the State and was the leading producer of gold in 
Nevada. The Consolidated Coppermines Corp., second largest 
copper and gold producer in the State in 1946, was active throughout 
the year. Korgan-Piscovich worked the Calumet group UE 1946 
and shipped 679 tons of zinc ore containing 3 ounces of gol , 473 
ounces ai silver, 2,925 pounds of copper, 5,612 pounds of lead, and 
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297,527 pounds of zinc to a smelter. Sam Robinson shipped zinc ore 
to a smelter from the Columbia mine. Drollinger & Steele worked 
the Golden Revenue mine intermittently in 1946 and shipped 441 
tons of gold-silver ore containing 62 ounces of gold, and 1,508 ounces 
of silver to a smelter. Benson Bros. and Johnson & Mays shipped 42 
tons of lead ore (containing 3 ounces of gold, 485 ounces of silver, 146 
pounds of copper, and 31,840 pounds of lead) to a smelter from the 
Golden Rod mine. Lessees worked the Sunbeam claim of the Kenne- 
cott Copper Corp. during the latter half of 1946; 71 tons of gold-silver 
ore containing 26 ounces of gold and 2,501 ounces of silver were 
shipped. O. V. Siegle and Roy Linsea worked the Veteran mine dur- 
ing Is last quarter of 1946 and shipped gold ore and copper ore to & 
smelter. 

Taylor District.—Ramsey, Bower & Gubler worked the Capital Hills 
mine from April 1 to December 15, 1946, and shipped silver ore to a 
smelter. The Goodman mine was operated by the Nevada Sunshine 
Silver Mines and A. E. Potash, lessees, during 1946; a substantial 
tonnage of silver ore and lead ore was shipped to smelters. 

White Pine District.—E. R. Woolley shipped lead ore to a smelter 
from the Dog Star mine and the Young Treasure dump during 1946. 
Hall Bros. shipped a substantial tonnage of silver ore to a smelter 
from the Treasure Hill mine during 1946. 


New Mexico 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By S. A. GUSTAVSON 


GENERAL SUMMARY 


HE quantities of gold, silver, copper, lead, and zinc produced b 

New Mexico mines in 1946 compared with 1945 were less in eac 

instance, but the total value of the five metals was slightly greater 
in 1946. Factors contributing to the decrease in production were 
shortage of skilled labor, uncertainty of the continuation of the 
Premium Price Plan, labor strikes or unrest at major producing mines 
and smelters, and, to some extent, a lower average grade of ore mined 
(considerable quantities of low-grade ore from development were 
treated). Also, difficulties in obtaining equipment and higher cost 
of both labor and equipment were deterrents to the reopening of 
mines, especially those most dependent upon gold as a source of 
revenue. | 

Production (in terms of recovered metals) in 1946 was 4,009 fine 
ounces of gold, 338,000 fine ounces of silver, 100,382,000 pounds of 
copper, 9,798,000 pounds of lead, and 72,206,000 pounds of zinc, 
compared with 5,604 ounces of gold, 465,127 ounces of silver, 113,142,- 
000 pounds of copper, 15,324,000 pounds of lead, and 80,590,000 
pounds of zinc in 1945. 

The total gross value of gold, silver, copper, lead, and zinc produced 
in 1946, calculated at the average prices shown in the following table, 
was $26,552,417, compared with $26,386,781 in 1945, and included gold 
valued at $140,315, silver $273,104, copper $16,261,884, lead $1,067,- 


— 


FiGURE 1.— value o“ mine production of copper and zinc and total value of gold, silver, copper, lead, and 
zinc in New Mexico, 1870-1946. The value of gold, silver, and lead produced annually has been relatively 
small, 
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982, and zinc $8,809,132. Of the 1945 total, $196,140 was in gold, 
$330,757 in silver, $15,274,170 in copper, $1,317,864 in lead, and 
$9,267,850 in zinc. Thus the output of all five metals decreased in 
both quantity and value except copper, which, however, increased 
only in value. PEN 

À comparison of mine production in 1946 with 1945 and former 
years shows: Gold production decreased 28 percent from 1945 and 
was the lowest since 1876; silver decreased 27 percent and was the 
lowest since 1904; copper decreased 11 percent but was greater than 
any year prior to 1940 except 1917; lead decreased 36 percent but 
was greater than the war years 1941 and 1942; and zinc decreased 10 
percent but was still the highest of any year prior to 1941—the peak 
of 119,048,000 pounds was reached in 1943. 

Of the 11 counties producing in New Mexico in 1946 Grant County 
was by far the largest contributor to the metal output, accounting for 
93 percent of the State total value and ranking first in output of each 
of the five metals. Socorro County produced these five metals 
valued at 5 percent and all other counties 2 percent of the State total. 

All tonnage figures are short tons and dry weight”; that is, they 
do not Ges moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices: 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Year Zinc 3 
Per nd | Per pound 
1777. - E 7114 . 067 $0. 093 
TAS A E à * . 130 .075 . 108 
E A A E E s e . 080 .114 
II111!;Ü̃⁵ M 88 à : e . 086 . 115 
111 tee ue . . 808 " . 109 . 122 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 
" 1 0 buying price for newly mined silver, 1942 to June 30, 1946: $0. 71111111; July 1, 1946 to Dec. 
1, 1946: $0.905. 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Otice of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1948, 
by months, in terms of recovered metals 


Gold (fine | Silver (fine Copper Lead 


Zine 
Month ounces) ounces) (pounds) (pounds | (pounds) 

lr 370 26, 500 9. 068,000 | 1, 100. 000 5, 526, 000 
Febrtiarys A ses oe 370 28, 400 8, 144.000 | 1,030. 000 5. 853, 000 
e ß 273 22. 600 8. 734. 000 748. 000 6. 266, 000 
J))! ᷣͤVV . UR 413 24, 850 8, 634, 000 756, 000 4, 940, 000 
JJ A ee 8 487 21, 200 7,872, 000 668, 000 5, 308, 000 
JA 290 26, 690 8. 046. 000 760, 000 5. 068, 000 
J)) OS eee M UE 220 28, 080 8, 892, 000 892, 000 6, 404, 100 
EE 343 24, 750 8, 276, 000 712, 000 7, 006, 000 
Septem Der e est 352 29, 730 8, 170, 000 672, 000 6, 260, 000 
err 300 37, 100 8, 390, 000 880, 000 6, 760, 000 
INOVOM EE 300 34, 000 8, 000, 000 800, 000 6, 950, 000 
Peel 8 201 33, 500 8. 156, 000 780, 000 6, 860, 000 
Total: EE 4, 009 338, 000 | 100, 382,000 | 9, 788,000 | 72,206. 000 
HCV ee uos 5, 604 465,127 | 113,142,000 | 15,324, 000 | 80, 590, 000 
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The following table shows the number of mines in New Mexico 
producing gold, silver, copper, lead, and zinc and their annual output 
of ore and metals from 1942 to 1946, as well as the total production 
from 1848 to 1946. The report of this series for 1929 (chapter of 
Mineral Resources of the United States, 1929, pt. 1, pp. 729-759) gives 
the yearly production of each important metal-producing district in 
New Mexico from 1904 to 1929, inclusive. Subsequent records, year 


by year, may be found in annual issues of Mineral Resources and 
Minerals Yearbook. 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1942-46, 
and total, 1848-1946, in terms of recovered metals 


Mines producing Gold (lode and placer) 


Silver (lode and placer) 


Year Ore (short = = S 
ine ne 
Lode Placer aunes Value dunas Value 
122 78 48 11. 961 $418, 635 676, 170 $480, 832 
I 64 16 5, 563 194, 705 463, 553 329, 650 
1914. 55 3 6, 918 242. 130 535. 275 380, 640 
1945.22 2 ole 46 4 5, 604 196, 140 465, 127 330, 757 
19166 50 4 4, 009 140, 315 338, 000 273, 104 
1848-104 .. () 2, 182, 835 | 49, 733, 418 | 67,754, 731 52. 945, 198 
Copper Lead Zinc Tod 
p kü y ^ 
Year value 
Pounds Value Pounds Value Pounds Value 
1942. ........... 160, 200, 000 1$19, 384, 200 9, 216, 000 $617, 472 | 92, 922, 000 | $8. 641, 746 | $29, 542, 885 
198433. 152, 326, 000 | 19, 802, 380 | 11, 446, 000 858, 450 119, 048, 000 | 12, 857, 184 34, 042, 378 
1944...........- 139, 460, 000 | 18, 827, 100 | 14, 530. 000 1, 162, 400 ,101, 454, 000 | 11, 565, 756 32, 178, 026 
194995. 113, 142, 000 15, 274. 170 | 15, 324, 000 1, 317, 864 | 80, 590, 000 9, 267, 850 26, 386, 781 
1946. ........... 100, 382, 000 | 16, 261, 884 9, 798, 000 1, 067, 982 | 72, 206, 000 8, 809, 132 26, 552, 417 
1848-1946. ...... 3 1,350, 199 398, 428, 717 | 31274, 841 | , 555, 899 2 844, 910 1126, 028, 192 | 655, 691, 424 


Figure not available. 
2 Short tons. 


Gold and silver produced at placer mines in New Mexico, 1942-46, in terms of 
recovered metals 


l | | 


Gold Rilver Gold 
y AAA AÁ Total 
Y ear jul Year value 
Fine Fine T Maga? Fine Fine 
ounces | Value | ounces Value ounces Value | ounces | Value 

1942 1, 247 43, 645 135 $06 843, 741 1948....... 15 $525 7 35 $530 
1943. 92 3, 220 25 18 3, 238 1946. 10 350 2 2 392 
1944....... 8 280))ʒ) 280 : 


Gold.—During 1946, the first full year after revocation of War 
Production Board Limitation Order L-208 (effective July 1, 1945), 
roduction of gold from the State decreased 28 percent from 1945. 
This decrease in gold output can be attributed to the suspension of 
operations from June to November by the Exploration Syndicate, 
Inc., at the Carlisle group of mines and the loss of about 3 months 
roduction because of a labor strike at the American Smelting & 
Refining Co. Hanover unit; moreover, high labor and material costs 
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hampered the reopening of gold mines. Mine production of recovered 
gold in New Mexico decreased from 5,604 fine ounces in 1945 to 4,009 
ounces in 1946. The principal gold-producing districts in 1946 were: 
Lordsburg, Hidalgo County, which produced 39 percent of the State 
total; Central, Grant County, 30 percent; Steeple Rock, Grant County, 
10 percent; Mogollon, Catron County, 8 percent, and Pinos Altos, 
Grant County, 7 percent. All others produced 6 percent. Copper 
ore yielded 39 percent of the State total gold, dry and siliceous ores 34 
percent, zinc ore 19 percent, and lead and zinc-lead ores and placers 
8 percent. The principal producing mines in 1946, in order of output, 
were: Atwood mine, Lordsburg district, Hidalgo County; Bayard 
mine, Central district, Grant County; Bonney and Miser’s Chest 
group, Lordsburg district, Hidalgo County; Boston Bicket mine, 
Central district, Grant County; Carlisle mine, Steeple Rock district, 
Grant County; Bearup mine, Mogollon district, Catron County; and 
Houston-Thomas mine, Pinos Altos district Grant County. These 
seven properties produced 90 percent of the State total. 
Silver.—Mine production of recovered silver in New Mexico 
declined from 465,127 fine ounces in 1945 to 338,000 ounces in 1946— 
a 27-percent decrease; in value the decrease was 17 percent. It can 
be attributed to cessation in 1945 of operations of the Peerless mine, 
Grant County, and Tom mine group and Crosby mine, Hidalgo 
County; and to decreased production in 1946 from the Ground Hog 
Unit of the American Smelting & Refining Co., Hobo mine of the 
Black Hawk Consolidated Mines Co., Carlisle mine of the Explora 
tion Syndicate, Inc.—all in Grant County—and the Bearup mine of 
the Silver Creek Mining Co., Catron County. The principal silver- 
producing districts in 1946 were: Central, Grant County, which pro- 
duced 39 percent of the State total; Lordsburg, Hidalgo County, 30 
percent; Magdalena, Socorro County, 21 percent; Mogollon, Catron 
County, 5 percent; and all other districts, 5 percent. Of the total 
silver produced in the State during 1946, zinc ore yielded 41 percent, 
copper ore 30 percent, zinc-lead ore 19 percent, dry and siliceous ores 
9 percent, and lead ore 1 percent. The following nine producers, in 
order of output, contributed 93 percent of the State total: United 
States Smelting, Refining & Mining Co. (Bayard mine) in Grant 
County, C. H. & S. A. McIntosh (Atwood mine) in Hidalgo County, 
American Smelting & Refining Co. (Magdalena unit) in Socorro 
County, Banner Mining Co. (Bonney and Miser's Chest group) in 
Hidalgo County, Ámerican Smelting & ee Co. (Ground Hog 
Unit) in Grant County, J. E. Torres and C. S. Elayer (Kelly mine) 
in Socorro County, Peru Mining Co. and subsidiary (Pewabic, 
Kearny, and Copper Flat mines) in Grant County, Silver Creek Min- 
ing Co. (Bearup mine) in Catron County, and Exploration Syndicate, 
Inc. (Carlisle mine), in Grant County. 
_ Copper.—Mine production of recovered copper in New Mexico 
in 1946 was 100,382,000 pounds—an 11-percent decrease from 1945; 
in value, however, there was a 6-percent increase. The Chino open- 
pit mine of the Kennecott Copper Corp. at Santa Rita, Grant County, 
was by far the largest copper producer in the State; the second largest 
was the Bonney and Miser's Chest group of the Banner Mining Co. 
south of Lordsburg, Hidalgo County. Other producing mines, in 


— — — 
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order of output, were: The leaching operation at the Burro Mountain 
properties of the Phelps Dodge Corp. at Tyrone, Grant County; the 
Atwood mine south of Lordsburg, operated by C. H. & S. A. McIntosh, 
Hidalgo County; the Bayard mine, operated by the United States 
Smelting, Refining & Mining Co., Grant County; the Magdelena 
Unit, operated b erican Smelting & Refining Co., Socorro County; 
and the Ground Hog Unit, operated by the American Smelting & 
Refining Co., Grant County. The above seven mines produced over 
99 percent of the State total production of copper in 1946; of the 
total copper produced, copper ore, mine-water precipitates, and pre- 
cipitates from leaching dump material accounted for 99 percent. 
Lead.—Lead production in New Mexico in 1946 decreased 36 
percent in quantity and 19 percent in value from 1945. This decrease 
can be attributed to cessation of operations in 1945 of the Peerless 
mine, Grant County, and Tom mine group and Crosby mine, Hidalgo 
County, and to decreased production in 1946 from the Ground Hog 
Unit of the American Smelting & Refining Co., the Hobo mine of the 
Black Hawk Consolidated Mines Co., and the Carlisle mine of the 
Exploration Syndicate, Inc., all in Grant County. Other producers 
maintained or reported a slight increase in production. Zinc ore 
yielded 67 percent of the total lead, zinc-lead ore 26 percent, dry and 
siliceous ores 4 percent, and copper and lead ores 3 percent. The 
principal lead-producing districts in 1946 were the Central, Grant 
County (65 percent); Magdalena, Socorro County (26 percent); 
Steeple Rock, Grant County (4 percent); Lordsburg, Hidalgo County 
(2 percent); and Cerrillos, Santa Fe County (1 percent). The nine 
largest producers of lead in New Mexico supplied 96 percent of the 
State total; in order of output they were: United States Smelting, 
Refining & Mining Co. (Bayard mine), Grant County; American 
Smelting & Refining Co. (Magdalena Unit), Socorro County; Ameri- 
can Smelting & Refining Co. (Ground Hog Group), Grant County; 
J. E. Torres and C. S. Elayer (Kelly mine), Socorro County; Explora- 
tion Syndicate, Inc. (Carlisle mine), Grant County; Peru Mining Co. 
and subsidiary (Pewabic, Kearny, and Copper Flat mines), Grant 
County; C. H. & S. A. McIntosh (Atwood mine), Hidalgo County; 
Empire Zinc Co. (Hanover mine group), Grant County; and Moline 
Mining & Milling Co. (Franklin group), Santa Fe County. 
Zinc.—Production of recovered zinc in New Mexico in 1946 
decreased 10 percent in quantity and 5 percent in value from 1945. 
The eight leading producers of zinc in New Mexico in 1946 accounted 
for 98 percent of that metal and, in order of output, were: United 
States Smelting, Refining & Mining Co. operating the Bayard mine 
Peru Mining Co. and subsidiary operating the Pewabic, Kearny, an 
Copper Flat mines, Empire Zinc Co. operating the Hanover mine 
unit, Kennecott Copper Corp. operating the Oswaldo mine, and 
American Smelting & Refining Co. operating the Ground Hog Unit, 
all in Grant County; and American Smelting & Refining Co. operating 
the Magdalena Unit, J. E. Torres and C. S. Elayer operating the 
Kelly mine, and McDonald & Dobson operating the Nitt mine, all in 
Socorro County. Zinc ore yielded 91 percent and zinc-lead ore 8 
percent of the total zinc. Six mining districts produced all of the 
recovered zinc in the State. They were the Central, Grant County 
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(89 percent); Magdalena, Socorro County (10 percent); and Steeple 
Rock, Pinos Altos, and Swartz, Grant County, together with Cerrillos, 
Santa Fe County (1 percent). Of the above eight leading zinc pro- 
ducers in New Mexico, the American Smelting & Refining Co. (Mag- 
dalena Unit) and J. E. Torres and C. S. Elayer (Kelly mine), in 

corro County, and Kennecott Copper Corp. (Oswaldo mine), in 
Grant County, mined greater tonnages of ores and had a greater zinc 
production in 1946 than in 1945. The United States Smelting, Refining 
& Mining Co. (Bayard mine) and Peru Mining Co. and subsidiary 
(Pewabic, Kearny, and Copper Flat mines) mined greater tonnages 
but had a slightly smaller zinc production partly because of the lower 
grado of large quantities of ores from development work done in 1946. 

he en. Zinc Co. (Hanover mine unit) in Grant County and 
McDonald & Dobson (Nitt mine) in Socorro County treated slightly 
less ore and produced less zinc. The American Smelting & Refining Co. 
Hanover Unit, Grant County, was idle from February 24 to June 20 
because of a strike of its employees (beginning February 25 and 
ending June 17) which resulted in a considerable decrease in tonnage 
of ore mined and zinc produced during 1946. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in New Mexico in 1946, 
by counties, in terms of recovered metals 


Mines producing | Gold (lode and placer) | Silver (lode and placer) 


County SS EE 
Lode | Placer Fine ounces! "Value Fine ounces] Value 
e S coc ß ee 2]. tmo 319 $11,165 18, 187 $14, 695 
G AA A PS 5 175 1 
Dons naaa A AAN E 110 
A IS AA AA 2 1 1,911 66, 885 145, 932 317, 913 
PERI GO! cis a dec 56555 1, 582 55, 370 100, 963 57 
, ele cceccu eos 1 1 4 
¡E AAA ENEE Y ARE, AAA PAM 26 21 
OteTO A A Eh AN E, AAA 11 9 
AC A 4 1 58 2, 030 2,016 1, 629 
e A A O „ 8 1. 135 917 
Socorr ooo N 125 4,375 60, 614 56, 248 
Total: 1918. 5 ee 50 4 4, 009 140,315 338, 000 273, 104 
e EE 46 4 5, 604 196, 140 465, 127 330, 757 


Pounds Value Pounds Value Pounds Value 


— ——— —— —Eñ—— —— — — —ñA— 


!!!!!! nd,, ß k 8 $25, 860 
56 ]²]iù ꝛ dd x ole wi Ne 176 
Don eer ENEE 4,000 | | $5930 ]|............]..-....--... £25 
F 97, 707, 000 815, 828, 534 | 6,885,000 | 750,465 | 65,179,000 $7,951, 838 | 24,715,635 
q A 2, 392, 000 387, 504 215, 000 PB ANS A AO 547, 887 
BANCO Mice et Ä AAA 1, 000 C MEQUE 148 
rrr FOE RUN ESE C RUE! SEENEN ß eege, NM E 21 
EE 4, 000 EE . GEES 657 
Santa Fe 6, 000 972 140.000 | 15,200 79, 000 9, 638 29, 529 
Ser 1, 000 162 6, 000 AAA D 2.013 
Socorro. ........... 272, 000 44,064 | 2,547,000 | 277,623 | 6,948,000 847,656 | 1,229,966 


Total: 1946... 100, 382. 00016. 261,884 | 9,798,000 |1, 067,982 | 72,206,000 | 8,809,132 | 26,552, 417 
1945...|113, 142, 000 | 15, 274,170 | 15,324,000 |1,317, 864 | 80,590,000 | 9,267,850 | 26,386, 781 
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MINING INDUSTRY 


During 1946 skilled labor continued to be scarce, but common labor 
became comparatively plentiful. Materials and supplies were still 
difficult to obtain. Metal prices, except for gold, increased, as did 
costs of material and labor. 

The Premium Price Plan for copper, lead, and zinc expired June 30. 
Price control ended on the same date, when legislation for the exten- 
sion of the Office of Price Administration was vetoed. There was no 
price control from July 1 to July 25, when a new law was signed by 
the President, effective July 26. The Premium Price Plan for copper, 
lead, and zinc was reestablished with some new provisions. This 
plan, effective until June 30, 1947, was retroactive to July 1; it in- 
cluded allowance of adjustment in premiums, gave allowances for 
depreciation, and made all classes of premiums noncancellable unless 
necessary in order to make individual adjustments to specific mines. 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in New Mexico in 1946, with content in terms of recovered 


metals 
Gold Silver 
Ore (short Copper Lead Zine 
Source (fine (fine 

tons) ounces)| ounces) (pounds) (pounds) | (pounds) 
Dry and siliceous gold ore.......... 512 697 924 5, 888 5, 4360. 
Dry and siliceous gold-silver ore... 10, 557 687 27, 368 88, 365 407, 240 328, 800 
Dry and siliceous silver ore 159|........ 1, 532 600 9,000|........... 
11, 228 1, 384 29, 824 94, 853 421, 676 328, 800 
Copper ora. 6,044,004] 1, 500 1 100, 3180 1 99, 275.28 — 180,087]..........- 
Lead re 2 737 179 3,5371, 2, 937 122, 34444. 
Zinc ora — P A Aw. 487, 003 743 140, 674 754, 786 6. 515,316, 65, 888, 449 
Zinc-lead ore. .. 51, 858 127 63, 645 254, 196 2, 558, 577| 5, 988, 751 
6, 583, 662 2,615} 1 308,174] ! 100, 287, 147 9, 376, 324| 71, 877, 200 
Total lode mines 6, 594,800| 3,999| 1 337, 998! 1 100,382,000| 9, 708, 000| 72, 206, 000 
/ ///! wae nace DEE 
Total: 194. 6, 594, 800 4,009| 1338,000| 1 100, 382, 000 9, 798, 000| 72, 206, 000 
KT EECH 6, 843, 327 5, 604| ! 465,127] 1 113, 142,000} 15,324,000) 80, 590, 000 


! Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper ore as follows: 1946, 73 ounces of silver and 20,203,536 pounds of copper; 1945, 381 ounces 
of silver and 23,855,551 pounds of copper. 


METALLURGIC INDUSTRY 


Of the 6,594,890 tons of ores from New Mexico mines in 1946, 
6,522,646 tons (99 percent) were treated at nine concentrating plants, 
135 tons were treated first by amalgamation and then concentration 
at two small mills, and 72,109 tons were shipped crude to smelters. 
Of the 6,522,646 tons of ores sent to concentrating plants, 5,974,442 
tons were copper ore, 486,862 tons zinc ore, 51,858 tons zinc-lead ore, 
and 9,484 tons dry and siliceous ores. Of the 72,109 tons of ores sent 
crude to smelters, 69,562 tons were copper ore, 1,157 tons dry and 
siliceous gold-silver ore, 737 tons lead ore, 377 tons dry and siliceous 
gold ore, 201 tons zinc ore, and 75 tons dry and siliceous silver ore. 
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The nine concentrating plants operating in New Mexico in 1946 
were: Hanover Unit of the American Smelting & Refining Co. 
(company and custom zinc and zinc-lead ores); Magdalena Unit of the 
American Smelting & Refining Co. (company zinc-lead ore); Banner 
mill of the Banner Mining Co. (company copper ore); East Camp mill 
of the Exploration Syndicate, Inc. (company gold-silver ore) ; Hanover 
milling unit of the Empire Zinc Co. (company and custom zinc and 
zinc-lead ores); Hurley concentrating unit of the Kennecott Copper 
Corp. (company copper ore); Moline mill of the Moline Mining & 
Milling Co. (company zinc-lead ore); Peru mill of the Peru Mining Co. 
(company zinc and custom zinc and zinc-lead ores); and Bayard mill 
(formerly called Bullfrog mill) of the United States Smelting, Refining 
& Mining Co. (company zinc ore). 

The Chino reverberatory copper smelter of the Kennecott Copper 
Corp. was operated throughout 1946 and treated company copper 
concentrates, siliceous copper ore, and copper precipitates; the pre- 
cipitates were derived from the company operation at Chino and com- 
pany operation at Ray, Ariz. All of the copper produced during the 
year was marketed as fire-refined copper bars. 


Mine production of metals in New Mexico in 1946, by methods of recovery, in 
terms of recovered metals 


Muterlal Gold Silver Copper 


. treated Lead 
Method of recovery (short 9 a 1 0 (pounds) | (pounds) | (pounds) 


tons) 
Ore amalgamated ................... 135 27 61 ADDO A corm ee cee 
Concentrates sinelted................ 250, 081 1,800 | ! 244,481 | 199,196, 563 | 9,481,330 | 72,051,707 
Ore smelted AA 72,109 | 2,172 > 1,181, 237 316,670 154, 293 
Plica a ait reco E it e a hr AMAS GENEE 
Total: hh ³ð 8 4,009 | ! 338, 000 | ! 100, 382, 000 9, 798, 000 | 72, 206, 000 
1905 EE, 8 5, 604 |! 465, 127 |! 113,142, 000 | 15, 324,000 | 80, 590, UGO 


Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in Pu 5 concentrates as follows: 1946, 73 ounces of silver and 20,203,536 pounds of copper; 1945 
381 ounces of silver and 23,855,551 pounds of copper. 


Mine production of metals from amalgamation mills (with or without concentration 
equipment) in New Mexico in 1946, by counties, in terms of recovered metals 


i obra in Concentrates smelted and recovered metal 
Ore 8 — 
treate 
County 
(short | Gold | silver | Concen- | Gola Silver 
tons trates Copper 
(fine (fine produced (fine (fine (pounds) 
ounces) | ounces) (short tons) ounces) | ounces) 
Santa Fe 000000 100 6 1 11 10 200 
Seo das 35 11 OM EE EE DEEG CU ks m 
Total 1946 11. 135 17 6 11 10 4, 200 


No ore treated in amalgamation mills in 1945. 
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Gross metal content of concentrates (all produced at concentrating mills) from 
ores mined in New Mexico in 1946, by classes of concentrates smelted 


Gross metal content 


Class of concentrates Silver | Copper (wet | Lead (wet Zine 
(fine assay) assay (pounds) 
ounces)| ounces) (pounds) (pounds) 

Copper. occu eR E Hd EFE VES 1 08, 144 | ! 100, 700, 083 1, 042 862 
77/ôö·Ü ð⅛- E E 130, 897 520, 203 | 8,180,168 | 1. 076, 685 
· A 95, 417 830, 538 | 1,959,714 | 79, 405, 403 
Total: 1946. 1 324, 458 | 1 102, 050, 824 | 10, 140, 924 | 80, 482, 950 
EPC 1372, 653 | 1 113, 328, 738 | 14,475, 798 | 90, 469, 815 


1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper concentrates as follows: 1946, 89 ounces of silver and 20,630,891 pounds of copper; 1945, 
405 ounces of silver and 24,348,144 pounds of copper. 


Mine production of metals from concentrating mills in New Mexico in 1946, 
in terms of recovered metals 


BY COUNTIES 


Concentrates smelted and recovered metal 


trates Gold Silver 
Copper Lead 
produced | (fine (fine 
(short ounces) ounces) | (pounds) (pounds) 


tons) 
Dona Ann f WO ⅛˙ dices. 4, 000 
FFF 286,719 197, 101, 213 6, 847, 008 
Hidalgo 3, 799 „823, 3 
Santa Fo. e 40, 000 
WTO AAA 9, 340 270, 247 2, 490, 322 
Total: 1946 250, 081 1 99, 196, 563 9, 481, 330 | 72,051, 707 
IA 266, 259 1 110, 782, 151 | 13, 651, 594 | 80, 590, 000 


o 9, 400 865 359 8, 639 87, 265 403, 640 328, 800 
Dry and siliceous silver 84 11133 WO eke fc Sarthe ns 4, 000 | ooo... 
0 AA 5,974, 442 | 169. 638 571 | 132,023 | 198, 104, 14 
DING cree phe eee cee 486, 862 71, 162 743 | 140,004 750,956 | 6,515, 113 | 65, 734. 126 
Zinc-lead.................. 51, 858 8, 402 127 | 603,645 254,196 | 2,558,577 | 5,988,751 

Total 1946 6, 522,646 | 250,081 | 1,800 | ! 244, 481 | 1 99,196,563 | 9,481,330 | 72,051, 707 


! Silver and copper contained in precipitates recovered from mine water and leached dumps are included 
with that in copper concentrates as follows: 1946, 73 ounces of silver and 20,203,536 pounds of copper; 1945 
$81 ounoes of silver and 23,855,551 pounds of copper. 
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Gross metal content of New Mexico crude ore shipped to smelters in 1946, by 
classes of ore 


Gross metal content 
Ore 


Class of ore (short 

tons) (nue po Copper Lead Zinc 
ounces) ounces) (pounds) | (pounds) | (pounds) 
Dry and siliceous gold...................... 377 670 863 2, 196 7,077 2, 400 
Dry and siliceous gold-silver................ 1, 157 328 | 18, 729 1, 768 o 
Dry and siliceous sil ver rr T5 A 1, 422 696 5.949 1.2. re 
Ree 69, 562 1,037 | 69,092 1, 605, 316 300, 784 668, 500 
ET WEE ven E ee 737 179 3, 537 3, 583 127, 915 50, 500 
Total to copper and lead plants....... 71, 908 2, 214 | 93,643 1, 613, 559 444, 905 721, 400 
Zine: Total to zinc plants 201 |........ 1, 011 7, 664 393 184, 524 
Total: 1946 —EUieꝛe 72, 109 2,214 | 04, 654 1, 621, 223 445, 208 905, 924 
1945 NETTEN 78, 912 3,182 177, 160 2, 426, 458 1, 868, 048 37, 133 


Mine production of metals from New Mexico crude ore shipped to smelters in 
1946, by counties, in terms of recovered metals 


Ore Gold | Silver Copper 


Lead Zinc 
Count (short | (fine | (fine 
d tons) ounces) ounces) (Pounds) | (pounds) | (pounds) 


——— — — 2 | — M—— | MÀ — 


Cation- E 1,090 319 | 18,187 |..... ü 8 


C ³o·wiÜ1¹Ü. r ½;t y Sen 57, 155 811 4, 728 605, 787 37, 992 154, 293 
RIGA RO EE 13, 521 1,011 | 69,013 568, 697 215,000 |.......... 
EFH ³ A epe nocet 3 N ,000 |.......... 
LE) eso cee ee CES 8 „ JJJ7%%/%/ ͤKd A 
H ·¹Om1AAAA·¹Ü˙. ³⁰˙ůmꝛqʃ tee. . 11 4,000 „„ cused 
Santa Fe e 8 22 // (K WEN 
Birra A A aa 8 74 8| 1,135 1, 000 6,000 |.........- 
BOCOLITÓO. EE eder c 226 1 344 1, 753 56,678 |.......... 

Total: 1955 DOR EE 8 72, 109 2,172 | 93,456 1, 181, 237 316, 670 154, 293 


A E 78,912 | 3,182 177, 160 2,359,849 | 1,672,406 |.......... 


REVIEW BY COUNTIES AND DISTRICTS 
CATRON COUNTY 


Mogollon District.—The Silver Creek Mining Co. operated the 
Bearup group on Silver Creek about 8 miles north of Glenwood 
throughout 1946 and shipped 1,090 tons of dry gold-silver ore con- 
taining 318 ounces of gold, 18,173 ounces of silver, and 467 pounds of 
copper. Development included 50 feet of shaft and 150 feet of 
drifts. The Bradley Mining Co. continued extension and repair 
(begun in 1945) of the Oaks tunnel, but produced no ore. 


DONA ANA COUNTY 


Organ District.—J. H. Brown treated about 84 tons of ore, chiefly 
from dumps of the Torpedo group, in a small gravity-concentration 
plant and shipped 14 tons of lead concentrates containing 110 ounces 
of silver and 4,929 pounds of lead. Geophysical and magnetometer 
work was done in the district by the Empire Zinc Co. in 1946 prepara- 
tory to a diamond-drilling program to begin in 1947. 
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Mine production of gold, silver, copper, lead, and zinc in New Mexico in 1946, 
by counties and districts, in terms of recovered metals 


Mines producing | Ore sold or Gold (fine ounces) 
County and district "a 


Lode | Placer tons) Lode | Placer | Total 


— . —— —üʒüc- ——)—PB— 


Catron County: Mogollo nn 33 1. 090 319 319 
Colfax County: Mount Baldy coco loco © MD DE EE 5 5 
Dona Ana County: Organ ld eme OF | AN CA 8 
Grant County: 
Black Uowk cere ‘ D ee 67 992 
CC öÜôê⁵Ü—Oa—²gê«&en 8 1 scwee 6,470,856 | 1,210 |.......- 1, 210 
Chloride Fl ae E 7/;ͥö;“e 8 
Pinos Altos 2 1 652 265 1 266 
SAO LL sl s ss rrr ur N 9, 535 408 |.......- 408 
!! A he RAN A H EEN 877 l'a 1 
White Signal.......... LLL lel ccce cesare 2 ictor 19 11330 17 
Hidalgo County: Lords burg AS 54,729 1, 582 1. 582 
Lincoln County: 
ll... 8 CCC 1 1 
J ]]⁰Ü¹rͤ B A PEE . 77ͥͥ A E 
Luna County: Tres Hermanas..................- a oic PE EE KE EA 
Otero County: Sacramento............ l.l ss... I AAA OL sees AA e es 
Santa Fe County: 
Cerrillos- EE Se 2, 166 Kal GC 17 
San Pedro (New Placers).................... 2 1 108 38 3 41 
Sierra Count y: i 
Hermosa m A omo 12 I 1 
Khigs ton nace N )ͤ EEN AS 
Las Animas (Hillsboro)— . e 12 S 7 
Socorro County: 
AENOR Aletas 2 54, 535 114225 114 
Oscura Mou nta 3 e E A ͤ (y PEA 
San Mateo Mountains 1 5 . 5 
Silver Mountain EEE 30 G 6 
Total New Mexico. -oocooooconmoccoono.... 50 4 6, 594, 890 3, 999 10 4, 009 
; Silver (fine ounces) A Eei 9i 8181 
PN opper CAS inc ota 
County and district (pounds) (pounds) (pounds) value 
Lode |Placer| Total 
Catron County: Mogollon. ...| 18,187 |....... FFV... PA AA $25, 860 
Colfax County: Mount Baldy..|......... 1 Err! 8 176 
Dona Ana County: Organ... — 110 HO euer 4,000 |...........- 525 
Grant County: 
Black Hawk........ MEE 542 |....... 542 1, 100 8,600 ]............ 1, 323 
Centraal!!! 2131, 9112 2131, 911 | 3 97, 611, 500 6. 398, 600 | 64, 557, 000 124, 835 398 
Chloride Flat... 1.1412 1.14444. i er 4) 900 
Pinos Altos 2,729 EE 2. 729 4, 300 29,100 | 161. 000 35, 020 
Steeple Rock. 8, 7777 8, 797 87,800 | 405,200 32. 800 119 893 
Satt ce es ue 681 ]....... 661 1, 600 46, 200 132, 200 21, 992 
White Signal............... 151 b tores 151 700 F 1,037 
Hidalgo County: Lordsburg...| 100, 063 |_._.... 100, 063 2, 392, 000 215,000 |............ 7, 887 
Lincoln County: 
I: tbo te A õ - ⁊ð h DE, AA 35 
N ozal CCC Bt sect n eee wks, 1 113 
Luna County: Tres Hermanas. 26 |....... 7h E E DEO 21 
Otero County: Sacramento LIE us 11 40000000 tandas 657 
Santa Fe County; 
Geras ? 1, 9522 1. 952 1,800 | 140,000 79, 000 27. 362 
San Pedro (New Plncers) 63 1 64 / A 2, 167 
Sierra County: 
Ro F TOT loecoitus TIT AA 1, 400 |............ 832 
Kingston. a.a.o aaan 2550 255 600 0000 8 804 
Las eninge (IIillsboro) 882 83 1 ³˙¹³ ete 377 
Socorro County: 
Magdalena ................ 69,607 |....... 69, 607 271, 800 2, 546, 600 | 6, 948,000 | 1, 229, 499 
Oscura Nfountgiin Sek Ns 2 200 400 EE 78 
San Mateo Mountains... (ees E EE DE ͤ 177 
Silver Mountain........... 2 77 ee C 212 
Total New Mexico. ...... 2337, 998 2 2338, 000 {3 100, 382, 000 9, 798, 000 | 72, 206, 000 20. 552, 417 


| 
p 
t Includes Burro Mountain district, silver and copper, figures for which Bureau of Mines is not at liberty 
to publish separately. 
2 Includes silver recovered from precipitates. 
8 Includes copper recovered from precipitates. 


1506 MINERALS YEARBOOK, 1946 


GRANT COUNTY 


Black Hawk District—Saunders & Billingsley shipped 67 tons 
of gold-silver ore from the Astrologer and Rover claims in July. The 
properties are about 2 miles south of Tyrone. 

Burro Mountain (Tyrone) District.—Leaching operations at the 
Burro Mountain mine of the Phelps Dodge Corp. were continued 
throughout 1946, except for the period March 4 toduly 1, when work- 
ers were on strike. ater is percolated through subsided areas of the 
former mine workings, and copper is precipitated from the return 
solutions in wooden precipitating tanks that can handle about 600 
gallons per minute. Robert P. Thompson precipitated copper from 
copper-carrying waters originating in the Liberty Bell mine. 

Central (Bayard, Fierro, Georgetown, Hanover, Santa Rita) 
District. —The Chino Mines Division of the Kennecott Copper Corp., 
the largest copper producer in New Mexico, operated its open-pit 
mine at Santa Rita and its flotation mill and reverberatory copper 
smelter at Hurley at near capacity during 1946. The mill was oper- 
ated on a 6-day week for 8 months and a 5-day week for 4 months. 
Production was not as great as for 1940 to 1945, inclusive, when the 
plant was operated at and above rated capacity. Copper produced 
in 1946 was marketed in the form of fire-refined copper bars; as a 
result, molybdenite was the only byproduct made from ore containing 

old, silver, copper, and molybdenum. Copper was recovered also by 
eaching accumulated dump material from the pit and from siliceous 
copper ore used in the converter as flux. The company began con- 
struction of two large thickeners to reclaim more water from the mill 
tailings; it is estimated that 500 gallons per minute of “new” water 
will be available as a result of this work. The company continued 
development of its Oswaldo zinc property and shipped increasing 
quantities of zinc ore to the Empire Zinc Co. mill at Hanover. De- 
velopment &t the Oswaldo mine in 1946 included 2,063 feet of drifts, 
162 feet of raises, and 15,544 feet of diamond drilling. 

The United States Smelting, Refining & Mining Co. operated several 
properties in the Central district under the single name ‘‘Bayard mine" 
and was the largest producer of zinc and lead in New Mexico in 1946. 
The ore was treated at the company 450-ton selective-flotation mill. 
Lead concentrates were made and shipped to the El Paso, Tex., 
smelter and zinc concentrates to the Anaconda and Great Falls, Mont., 
electrolytic plants. The company purchased the Combination, 
Hobo, and Hobo No. 2 mines on ms and option from the Black 
Hawk Consolidated Mines Co.; possession was taken July 1, 1946. 

The Empire Zinc Co. operated its Hanover mine group and selective- 
flotation mill throughout 1946. In addition to ore from the company 
properties in the Central district, the mill treated ore from the Kelly 
mine group at Kelly, Socorro County; Oswaldo mine of the Kennecott 
Copper Corp. in the Central district, Grant County; and Cleveland 
mine in the Pinos Altos district, Grant County. Zinc concentrates 
were shipped to Palmerton, Pa., and Depue, Ill., smelters; lead con- 
centrates were shipped to the American Smelting & Refining Co. 
E] Paso, Tex., smelter. 

The Peru Mining Co. operated the Pewabic mine throughout 1946. 
The New Mexico Consolidated Mining Co., & subsidiary of the Peru 
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Mining Co., operated the Kearny mine throughout the year and the 
Copper Flat mine for 9 months. Development in 1946 included 
910 feet of drifts and 2,933 feet of diamond drilling in the Pewabic 
mine and 1,480 feet of drifts and 2,959 feet of diamond drilling in the 
Kearny mine. Ore from the mines was treated at the Peru 1,000-ton 
selective-flotation mill at Wemple, 5 miles north of Deming, Luna 
County. In addition to company ores, the mill treated custom ores 
from the Phelps Dodge Corp. Campbell Junction mine at Bisbee, 
Ariz., and the Nitt mine, Magdalena district, Socorro County. Zinc 
concentrates were shipped to the Dumas, Tex., smelter and lead con- 
centrates to the E] Paso, Tex., smelter. 

The American Smelting & Refining Co. operated its Ground Hog 
group in the Centra] district and the leased 400-ton Hanover milling 
unit (formerly Combination-Black Hawk mill) continuously through- 
out 1946, except for the period of a labor strike, February 25 to June 
17 (actual operation was resumed June 20). Custom ores were 
treated in the Hanover milling unit from the Hobo mine in the Central 
district, Houston-Thomas mine in the Pinos Altos district, and Royal 
John mine in the Swartz district, all in Grant County; the Nitt mine 
in the Magdalena district, Socorro County; and Pennsylvania mine 
in the Cerrillos district, Santa Fe County. Stock-piled ore (from the 
Hobo mine) of the Office of the Metals Reserve was also milled in the 
Hanover unit. Development at the Ground Hog group included 
4,813 feet of crosscuts and raises and 20,013 feet of diamond drilling. 
Further improvements in mine ventilation were made during the year. 

The Black Hawk Consolidated Mines Co. operated its Hobo mine 
from January 1 to May 1 and produced 3,539 tons of zinc ore, which 
were shipped to the Hanover milling unit of the American Smelting & 
Refining Co. Possession of the mine (purchased on lease and option) 
Mes taken by the United States Smelting, Refining & Mining Co. on 

1, 1946. 

4. Vigil & Sons shipped 81 tons of gold ore from the Little Goat mine 
to the El Paso smelter, and Cesario Holguin shipped 62 tons of high- 
grade gold ore from the Boston Bicket mine to the El Paso smelter. 

Steeple Rock District.— The Exploration Syndicate, Inc., operated 
its 125-ton selective-flotation mill and leased Carlisle group of mines 
from January 1 to July 1, when the mine was closed. Shipments of 
concentrates were resumed again in November. Elayer & Richmond 
operated the Center and Pennsylvania mines from January 1 through 
April 10, 1946, and produced 120 tons of gold ore containing 32 
ounces of gold, 96 ounces of silver, 552 pounds of copper, 2,640 
pounds of lead, and 2,400 pounds of zinc. Development included 
100 feet of drifts and 200 feet of diamond drilling. J. A. Nard get 
15 tons of gold ore from the Rival mine to Hawley & Hawley, bullion 
buyers at Douglas, Ariz. The ore contained 17 ounces of gold and 
62 ounces of silver. 

Swartz (Carpenter, Camp Monarch) District A. L. Owen operated 
the Royal John mine and shipped 877 tons of ore from July through 
October to the American Smelting & Refining Co. Hanover milling 
unit. The ore contained 2 ounces of gold, 842 ounces of silver, 2,631 
pounds of copper, 68,278 pounds of lead, and 170,208 pounds of 
Zinc. 
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HIDALGO COUNTY 


Lordsburg District. —The Banner Mining Co., the largest producer 
in Hidalgo County in 1946, operated its Bonney and Miser's Chest 
group of copper mines and 500-ton flotation mill throughout the 
year. The mill operated 6 days a week and handled an average of 
110 tons of ore a day; copper concentrates were made and shipped to 
the E] Paso, Tex., smelter. Development included 102 feet of shaft, 
2,061 feet of drifts, and 568 feet of diamond drilling. Improvements 
at the mine included construction of a change house at the Miser's 
Chest mine. 

The Atwood group of claims on Atwood Hill near Valedon 4 miles 
south of Lordsburg was operated throughout the year by C. H. & S. A. 
McIntosh. The mine was worked through a three-compartment 
vertical shaft 800 feet deep with crosscuts to the vein at three levels— 
the 210-foot, 350-foot, and 500-foot. "The shrinkage-stope method 
of mining is used. Most of the mining &nd development during 
1946 was carried on at the 500-foot level. Development included 
800 feet of drifts, 200 feet of crosscuts, and 700 feet of diamond drilling. 
A new air compressor and additional water pumps were installed 
during the year. By the end of the year production had been in- 
creased to about 100 tons of ore a day. The ore was shipped crude 
to the El Paso, Tex., smelter. 


SANTA FE COUNTY 


Cerrillos District.—The Moline Mining & Milling Co. operated 
its 35-ton selective-flotation mill intermittently from January 1 
through August 3 on zinc-lead ore, chiefly from the Franklin claim. 
Approximately 2,000 tons of zinc-lead ore were produced, which 
yielded 93 tons of lead concentrates, containing 16 ounces of gold, 
1,313 ounces of silver, 1,195 pounds of copper, and 103,780 pounds of 
lead, and 44 tons of zinc concentrates, containing 1 ounce of gold, 163 
ounces of silver, 295 pounds of copper, 9,477 pounds of lead, and 39,512 
pounds of zinc. The Cerrillos Lead & Zinc Co. operated the Pennsyl- 
vania group of mines from January 1 to August 15 and produced 166 
tons of zinc-lead ore containing 3 ounces of gold, 680 ounces of silver, 
1,111 pounds of copper, 43,866 pounds of lead, and 57,491 pounds of 
zinc. The ore was shipped to the American Smelting & Refining Co. 
Hanover milling unit for treatment. 

San Pedro (New Placers) District. —The Shamrock Gold Mining Co. 
operated the Padilla mine and 25-ton amalgamation-concentration 
mill (built in 1946) 2 weeks in November and treated 100 tons of gold- 
silver-copper ore. Six ounces of gold and 1 ounce of silver were re- 
covered as bullion; and 11 tons of copper concentrates were made, 
which contained 10 ounces of gold, 55 ounces of silver, and 4,618 


pounds of copper. 
SOCORRO COUNTY 


Magdalena District. —The American Smelting & Refining Co. 
operated its Magdalena unit (Waldo mine) and 200-ton selective- 
flotation mill d 1946. The mill was operated three shifts, 
4 days a week; lead concentrates and zinc concentrates were sent to 
‘Texas smelters. The crude ore is crushed at the mine plant and 
delivered to the mill over a 1-mile aerial tram; secondary crushing is 
done at the mill. Development included 2,171 feet of drifts and 
13,601 feet of diamond drilling. 


Oregon 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By ALFRED L. RANSOME 


GENERAL SUMMARY 


RODUCTION of gold in Oregon in 1946 was four times the 1945 

output, owing largely to dredging operations, but the total recov- 

ered was only 16 percent of the all-time record set in 1940. Silver 
production was down to 66 percent of the 1945 output, and copper 
and lead production remained extremely low. No zinc production 
was reported. 

The total value of the gold, silver, copper, and lead (in terms of 
recovered metals) produced in Oregon was $624,231 in 1946 compared 
with $164,456 in 1945 and $4,148,271 in the peak year 1940. It 
was divided among the metals as follows: Gold, 98.7 percent; silver, 
0.9 percent; copper and lead combined, 0.4 percent. Baker County 
continued to be the leading metal producer and contributed 55 per- 
cent of the State total value; Grant County yielded 34 percent, 
Jackson, Josephine, and Lane Counties each 3 percent, and the other 
Seven producing counties 2 percent. 

The major portion of the increased value of production came from 

lacer gold operations, largely worked by connected-bucket dredges. 

here was an increasing number of dragline dredges in operation in 
1946—the first year that any have been in operation since 1942, 
when gold mines were closed as the result of War Production Board 
Limitation Order L-208. Both placer and lode mines continued 
to face increasing costs and the problem of obtaining labor and sup- 
plies. Because of these factors and because of the smelter strike 
during the first half of 1946, the relatively minor contribution to 
ie made by lode mines did not appear until late in the year. 

Placer mines contributed 94 percent and lode mines 6 percent of 
the gold produced in Oregon in 1946. In 1945 the ratio was placer 
mines 89 percent and lode mines 11 percent. 

All tonnage figures are short tons and “dry weight“; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer oper- 
ations are bank measure; that is, the material is measured in the 
ground before treatment. 
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The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Per fine ounce| Per fine ounce| Per pouneg Per pound | Per pound 
$35. 00 $o. 067 $0. 093 


111. $0. 711＋7 

O 8 ; 130 075 . 108 
II as oue eei Hans i Ex . 080 . 114 
1945... . E seus aes ERR . 086 .115 
J)! . 109 .122 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. TISSUE legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+-($20.671835) per 'fine oun 
3 Treasury buying price for newly mined silver. 1942 to June 3 30, 1946: $0.71111111; July 1 to Dec. 31, 


1946: $0.905. 
3 Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 


payments by Office of Metals Reserve for overquota production. 


Mine production of gold, silver, copper, lead, and zinc in Oregon, 1942-46, and 
total, 1852-1948, in terms of recovered metals 


Mines producing ! 2 Gold (lode and placer) | Silver (lode and placer) 


Year etc. Chou 
Lode Placer tons) Fine ounces Value Fine ounces} Value 


1912 48 83 31, 728 46, 233 | $1,618, 155 87, 376 $62, 134 
1, 097 35, 395 


Pounds | Value Pounds Value Pounds Value 
ll RA AA $1, 708, 297 
EE A 48, 038 
/ 63. 760 
172 2, 000 $230 164, 456 
E, MONET 624, 231 
76, 781 3141 14, 076 | 136, 693, 218 


! Eee itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


pro 
‘cake not available 
me tons. 
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Gold produced at placer mines in Oregon, 1942-46, by classes of mines and by 
methods of recovery 


Gold recovered 
Mines Material 


treated 
Class and method Mer (cubic Average 
yards) per cubic 
yard 
Surface placers: 
Gravel mechanically handled: 

Connected-bucket dredges: 
Ee 6 | 4,725, 000 $0. 160 
/Ü)))ͥͤͤͥͤ A, DS yd dy AA 
17)! ete eee 3| 1,895,000 . 070 
/..’. ... 4 5, 116, 000 . 094 

Dragline: ! 
J E A EEEE 14 2, 852, 000 . 164 
DIL WEE 8 Sek, ECKE O 175 ieee 
A EE AR yd GER Ee, m 
AAA - 9 252, 000 . 265 

Suction dredges: 4 
E TEE EE, GE, AAA E OH E 
lr EEN 2 15, 000 . 362 

Nonfloating washing plants: ? 
J/!;ö;Ä%o EE 45, 000 . 206 
IJ! „ . ͤͤ 1? oco 5l zv 
Jö; dcc. uecrzeeuE ern, cece 
///%ö⁵ ˙¹˙iXAàXAààAAAnAA..ñ«j³ĩ5ẽ8ẽ0ù ̃ m mx. 
I » K 1 4, 200 375 

Gravel hydraulically handled: 

Hydraulic: 
Y AAA O A aa 41 306, 000 . 162 
16. W 10 38, 000 . 114 
I du Tol rer cec 4 22, 700 . 153 
65 2222 8 5 43, 000 . 138 
lr A 8 114, 000 . 125 

Small-scale hand methods: $ 

Wet: 
/ A EE 12 220, 500 .232 
IM 88 4 2,750 . 062 
br EE 6 7, 500 574 
17; 2 3. 000 . 618 
IA a a a 10 16, 800 363 

Underground placers: 

Drift: 
1942 EE 4 1, 500 1. 167 
/ 2 250 1. 400 
I1JJöĩẽͤö.0 ³ ſͥ ſyſdſdſ dd ⁵² A ꝗ y EE 
r ³·. c REESE 3 1. 000 . 665 

Grand total placer: 

A . ! . 83 [, 150, 000 . 165 
11 EAEE ³ 8 16 41, 000 . 178 
JJ toes 10 30, 200 . 840 
1048) cee aa 10 1, 941, 000 .072 
IMMO EE 37 5, 519, 000 577, 570 . 105 


3 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

3 Een all placer operations using dragline excavator for delivering gravel to floating washing plant. 

5 Gold from terminal clean-up; property and equipment not counted as producing. 

4 Includes all placer operations using suction pump for delivering gravel to floating washing plant, except 
those producing less than 100 ounces of gold, which are included under Small-scale hand methods.“ 

§ Includes al! placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed “dry-land dredge”. 

* Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, etc. 
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- Gold.— Production of gold in Oregon in 1946 increased 294 percent 
1 with 1945, 94 percent coming from placer mines. Of the 
total placer gold, connected-bucket dredges recovered 84 percent 
dragline dredges 12 precent, hydraulicking 2 percent, and combine 

l hand methods, drift mines, suction dredging, and non- 
floating washing plants (with mechanical excavators) 2 percent. 
All the lode gold was derived from dry and siliceous ores. though 
60 properties produced in 1946 (19 in 1945), the greatest proportion 
of the gold came from relatively few mines; the following 5 properties, 
listed in order of output, supplied 83 percent of the State total: 
Sumpter Valley Dredging Co., Western Gold Dredging Co., Porter 
& Co., and Sunshine Mining Co. (Burnt River Division)—all con- 
SE dredges—and Associated Dredging Co. (dragline 
redge). 


Mine production of gold and silver in Oregon in 1946, by months, in fine ounces, 
in terms of recovered metal 


The monthly production figures given in the accompanying table 
show a marked increase in zold output in March following the usual 
seasonal slump due to winter conditions, with the high point of the 
year reached in June. Production during the latter half of 1946 was 
somewhat erratic, but the general pattern was one of a decline. Of 
four connected-bucket dredge operations in Oregon, only two were in 
operation December 31, the remainder having shut down September 
1 and October 15, respectively. None of the dragline dredges was in 
operation in December. 

Silver.—Silver production in Oregon in 1946 decreased 34 percent 
compared with 1945. Of the State total, Baker County yielded 
nearly one-half, and most of the remainder came from Grant, Jefferson, 
and Lane Counties; 53 percent came from lode mines, principally 
from dry gold ore, and direct smelting was the principal method of 
recovery. The accompanying table gives the monthly production 
during 1946. Output was erratic un for the most part tended to 
follow the trend of gold. The marked increases in May and Septem- 
ber reflect periods of substantial production from lode mines. 

Copper, Lead, and Zinc.—Most of the copper output of Oregon was 
from copper ore mined at one property, the balance being a byproduct 
of ores worked primarily for their gold content. Lead output was 
entirely a byproduct from gold ores. No zinc was reported recovered. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Oregon in 1946, by 
counties, in terms of recovered metals 


Mines ) 
producing! Gold 
County Placer Total 
Fine Fine 

Value Erres? Value 9 Value 
A AAA $6, 50 9, 540 | $333, 900 9,716 | $340,060 
Grant...........-..-.... 9,065 | 5,735 | 200,725 | 5, 994 209,790 
Ear APS DEEG, A E AA O h PA AENA cra et 
Jackson 518 18, 130 594 20, 790 
Jefferson Ti CIO: 6 210 
Tosophine F 1, 330 484 16, 940 522 18, i 

G 2 140 „ 
̈˙'ů A 16; 890.1. soli 454 15. 800 
Malheur and Union 2 . 4 3 213 7, 455 213 7, 455 
T.. 2. 275 1 
Total: 1946. 38, 360 16, 502 577, 570 17, 598 615, 930 
1945. 48 16, 835 3, 988 139, 510 4. 467 156, 345 
Silver (lode 
and placer) 3 SE 
| To 
County E value 
ne 
Duces Value Pounds | Value 
Baker e , PA AS eo ease $342, 576 
Curry. .............-. 5 Ole atc earl IEA AA EE ARA AO 634 
Grant Boxe 8 We e oA lives toc a . E 211, 189 
Harney............... 57 46 | 10,000 | $1,620 |..........]........]. .........].......- , 666 
Jackson 89 !! ⁵⅛]² EEN EEN NEE EE ; 

Jefferson Jb. ² ↄ ͤͤͤ ⁰ EE AER 981 
Josephlne hh èðͤ K a acta ata 18, 330 
/ ⁵˙¹A d ꝗ MDxꝰ 8 145 
—＋Ä2» . 838 | 677 4, 000 618 4000) 843%) 17. 651 
Malheur and Union 2. 44 36 à sae wean? 7, 491 
Y a s Mt, eege e 8 2, 706 
Total: 1946 6, , 000 : 8 _....| 624, 231 
1945........- 000 27 $230 | 164, 456 


! Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


property. 

2 Combinod to avoid disclosure of individual outputs. 

3 Sources of total silver as follows—1946: 3,698 ounces from lode mines and 3,229 ounces from placers; 1945: 
9,672 ounces from lode mines and 789 ounces from placers. 


MINING INDUSTRY 


- Of the 3,246 tons of ore (including 2,630 tons of old tailings) sold 
or treated in Oregon in 1946, Baker County produced 2,579 tons 
(including 2,500 tons of old tailings) or 79 percent, Lane County 238 
tons or 7 percent, Josephine County 133 tons (including 130 tons 
of old tailings) or 4 percent, and Harney County 5 percent. Almost 
95 percent of the total (including all the old tailings) was dry gold ore, 
E aie all the remainder was copper ore. 

The four properties worked by connected-bucket dredges had one 
dredge each; at the end of the year only two of the dredges were in 
operation. Eight dragline dredges washed gravel at nine Oregon 


193066—48———96 
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properties, and one suction-type dredge operated in two locations; 
none of these types of dredges was in operation at the close of the 


year. 
ORE CLASSIFICATION 


` Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore and old tailings sold or treated in Oregon in 1946, with content in terms of 
recovered metals 


Material sold or 
treated 


Gold Silver Copper Lead Zinc 


Source o Old l 1 UR (pounds) | (pounds) | (pounds) 


(short pae 
tons) 

and siliceous gold ore 439 | 2,630 | 1,083 | 2,310 4, 000 
Dry and siliceous gold-silver ore........ Bg 7 ))) 8 
Dry and siliceous silver ore............. 2A |........ 6 ¿A . 8 

464 | 2,630 | 1,096 | 3, 641 

Copper ore 33 8 57 10, 000 

Total lode mines 616 | 2,630 | 1. 096 3,698 14, 000 
A CI EE, A 1 7 AAA A 

Total: 19466... 616 2, 630 | 17,598 | 6, 927 14, 000 

pn AA E L 378 1... 4, 467 | 10, 461 2, 000 


METALLURGIC INDUSTRY 


Of the State total ore and old tailings (3,246 tons), 81 percent (in- 
cluding all the old tailings) was cyanided, 14 arn was shipped 
crude to smelters, and 5 percent was amalgamated. Ultimate recovery 
of 67 percent of the total lode gold was from the smelting of ore, 19 
percent was as bullion from the amalgamation of ore, and 14 percent 
was as bullion from the cyanidation of ore. Of the lode silver re- 
covered, 83 percent was from the direct smelting of ore, 16 percent 
from ore cyanided, and 1 percent from ore amalgamated. All ma- 
terial requiring smelting was shipped out of the State, as Oregon has 
no smelters. No data covering quicksilver or cyanide consumption 


at Oregon mills were obtained in 1946. 


Mine production of metals in Oregon in 1946, by methods of recovery, in terms of 
recovered metals 


Material d 
Method o tovary treated 5 ae Silver (fine ierg Zine 


(short tons) 


—— — e o rr 
zm ap e ém og ee ee ele se e a o ee eege 42 wee — ee 


mg ee eg — o e e e o ps o 
—— i-i 


— . — 
— ——— | a 


—— e zm zm mm me e ze ls — sam es 1»g＋ꝙꝓ—.- oe oe ey 
——— | eee 
— a | Sore | A aS 
—— j 4 — —ꝛ 1 17, 998] D, 92 18, 0000 1. AN l...-ee-2------ 


me gege ee age wes le —2— e e e e = 
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Mine production of metals from amalgamation and cyanidation mills (with or 
without concentration equipment) in Oregon in 1946, by types of mills and by 
counties, in terms of recovered metals 


AMALGAMATION MILLS 


Material treated Recovered in bul- Concentrates smelted and metal 


Concen- 
Silver | trates pro- 


Mine production of metals from Oregon crude ore shipped to smelters in 1946, in 
terms of recovered metals 


BY COUNTIES 


ann 19918 Copper | Lead Zine 


tons) ounces) (pounds) | (pounds) | (pounds) 


———— | ——M— | OO | — | ED 


Baker nin A Ee 2 r es a VEER 
Ve EE 31 259 | £821 A A 
E A ⁵ð⅛ðùůù v 152222 . . 57] 10, 00 
Jefferson a „ PA ee 
EE % RA EE 
J AA 235 453 4,000 |.........- 
Total: 1946 447 733 4,000 |.......... 
. EES 643 255 2, 000 2. 000 

BY CLASSES OF ORE 
Dry and sfliceons gold 270 720 1. 666 4, 000 4,000 |.........- 
Dry and siliceous gold-silver 1 7 Mq. A eeh A 
Ty and siliceous silver................... 24 6 Sĩ§ð¹1¹I. ⁰y 
77 ³ 8 152 |.........- 57 10:000 4.2: —-—cꝙ7Eᷓ 
Total 194 447 733 3,054 | 14,000 4,000 |.......... 
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Gross metal content of Oregon crude 5 shipped to smelters in 1946, by classes 
: of ore | 


Gross meta] content 
Ore 
Class of ore . eal Gold 
ns 
(fine 
ounces) ) | (pounds) | (pounds) 
Dry and siliceous gold 270 720 6, 41444 
Dry and siliceous gold-silver.............- 1 „/ EE EES 
Dry and siliceous silver 24 1,093 |.........- 
ooo e A O M92 AS — C 1 1608 p.e 


—— ee e wm .ꝑ̃ - mm mp mp mm e mm e mm earn — — zm 


REVIEW BY COUNTIES AND DISTRICTS 
BAKER COUNTY 


Cornucopia District.—Pine Creek Placer Co. operated the High- 
Bar mine, 10 miles northeast of Hereford, from June 10 to July 15. 
Bench gravel was worked by power shovel and treated in a portable 
washing plant; 45 ounces of gold and 6 ounces of silver were recovered. 
The Golden Dredging Co. operated a 1%-cubic yard dragline dredge 
on Pine Creek near Burnt River from March 17 to May 30 and re- 
covered a substantial quantity of gold and some silver. The equip- 
ment was subsequently moved to the Middle Fork, John Day River, 
near Caribou Creek in Grant County. | 

Cracker Creek District. D N. McTavish, under lease from the 
Bald Mountain Mine, treated 2,500 tons of old tailings from the Bald 
Mountain mine during 1946 from which 122 ounces of gold and 597 
ounces of silver were recovered by cyanidation. A small quantity of 
Ge shipped to a smelter yielded 7 ounces of gold and 377 ounces 
of silver. 

Greenhorn District.—The Sunshine Mining Co. (Burnt River 
Division) operated a Yuba electric connected-bucket dredge with 3%- 
cubic foot buckets from March 1 to October 15, 1946; gravel treated 
g this period yielded 1,098 ounces of gold and 238 ounces of 
silver. 

Sumpter District.— The Sumpter Valley Dredging Co., the largest 
producer of gold in Oregon in 1946, operated its Yuba electric con- 
nected-bucket dredge with 72 9-cubic foot buckets throughout the 
year. Treatment of 3,085,000 cubic yards of gravel yielded 8,055 
ounces of gold and 1,816 ounces of silver. 

Upper Burnt River District.—Pat Vinson operated the Dawn O'Day 
mine from July 15 to August 18, 1946. A small test shipment of gold 
ore was made to a smelter, and 4 ounces of gold and 1 ounce of silver 
were recovered. 

Virtue District.—Joe J. Davis worked the Virtue mine under lease 
from March 1 to December 15. A small quantity of gold and some 
silver were recovered by amalgamation. 

Weatherby District.—A few ounces of gold and silver were reported 
recovered by amalgamation of gold ore from the Lovejoy mine by 
A. V. Lovejoy during intermittent operation early in 1946. 
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Mine production of gold, silver, copper, and lead, in Oregon in 1946, by counties 
and districts, in terms of recovered metals 


Mines pro- | Ore | Gold Silver 
ducing ? and od at (lode 
y Copper | Total 


; tri —— —— talli and 
County and district ! 7 y Lode | Placer | Total |placer) *|(pounds)| value 
Lode| Placer| tons) |. ‘fine | (fine | (fine | (fine 
! Le "7 |ounces)| ounces)| ounces)| ounces) 


— — 


————MX— — — * — — 


Baker County: 


F fed 1 (4) 5 1 39 40 1 PSA $1, 412 
Op el 25 een 2 TEM peep ALL 301 301 MM dildo 10, 575 
Cracker Creek.. LS cn 2, 501 125 A A 129 cri M A 5, 302 
Greenhorn 4......... 5. edet l 1, 098 1, 068 238 L4 38, 622 
Mormon Basin z. n S SÉ 26 26 AS 916 
r Seen EEE 8,070 | 8,070 1,819 ---....| 283,920 
Upper Burnt River....... 1 1 1 4 6 10 B TR 354 
(Un en EA RN py 64 UD ee 36 41 1, 263 
Wetbutbv.. i-i 1 SE g 6 E E 6 > 1 hit, 212 
Curry County: Chetco....... 1 21 (4 eo 18 KIK béi 634 
Grant County: 
S weg A ` d... s. Sach Aasch leën 3, 126 3, 126 200 ...| 109, 649 
Golde 1 (7) 31 259 (7) 8 259 2 8 0, 728 
Greenhorn — LI 729 729 KR Ms geg 2s 25, 618 
Harney County: Pueblo 
Nonnen... rá ciao) 1 d. O |S E dE 57 10, 000 1,666 
Jackson County: 
Gl l 7 20 60 197 257 | EON 9, 026 
Jacksonville d- * ] 30 8 32 329 IB 0) s AS 11, 554 
Upper Applegate 3 11 8 8 3 282 
Jefferson County: Ashwood ` ] 24 3128511. 6 954 981 
Josephine County: 
Oallee EE, DE 1 13 13 NA 457 
Grants Pass (Jump off | 
OO A esc PS ees es ud Y (ES AS 1 135 15.1. sis caía 4,737 
FC l 2 2 2 282 284 42 9, 974 
Illinois River Peter mu 1 2 130 32 50 82 15 2, 882 
Waldo YO TERT TR ] 2 1 4 1 GS | 250 
Lake County: New Pine 
Creek (High Grade). ....... 18 3 I 4 8:1, 24K 145 
Lane County: Bohemia_. 3 238 454 à 45 838 4,000 | 9 17, 651 
Wheeler County: Antone 2 4 65 12 77 14 : 2. 706 
Other districts 19. .............]|... Ea] q 2,093 | 2,093 532 73, 685 
Total Oregon | B| 37] 3.246 1,096 | 16, 502 | 17, 598 | 6,927 | 14, 000 |*624, 231 
| 


1 Only those counties and districts shown separately for which Bureau of Mines is at liberty to publish 
figures; other producing districts listed in footnote 10 and their output included under “Other districts." 
EN Ven itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right 

property. 

3 Source of silver: 3,698 ounces from lode mines, 3,229 ounces from placers. 

4 Output from property not classed as a mine.“ 

ê Greenhorn district is in Baker and Grant Counties. 

* Mormon Basin district is in Baker and Malheur Counties. 

Included under Other districts." 

¢ Exclusive of placer output which is Included under Other districts.” 

* Includes value of 4,000 pounds of lead from Bohemia district, Lane County. 

Ori A raul district (placer), Grant County; Mormon Basin, Malheur County; Camp Carson, 
on County. cat 


CURRY COUNTY 


Chetco District.—W. D. Bowser operated the Robert E. mine from 
January 1 to August 1, 1946; 21 tons of ore amalgamated and cyanided 
yielded 18 ounces of gold and 5 ounces of silver. 


GRANT COUNTY 


Canyon District.—The Golden Dredging Co., following movement of 
its 1M-cubic yard dragline equipment from Pine Creek in Baker County, 
operated on the Middle Fork of the John Day River from July 1.to 
August 8, 1946. From November 18 to 25 the property was again in 
operation, but the operator's name had been changed to the Dixie 
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Dredging Co. A moderate quantity of gold and some silver were 
recovered. The Western Gold Dredging Co. operated its connected-. 
bucket dredge with 72 6-cubic foot buckets on the John Day River 
from January 1 to September 1, 1946. 

Granite District. Phe Buffalo mine was operated intermittently 
during 1946 by Bruce Dennis. During the latter part of the year the 
property was acquired from Dennis under lease and bond by a partner- 
ahip represented by Alan Kissock. Gold ore was shipped to & smelter. 
Porter & Co. resumed operation of its connected-bucket dredge with 
62 4X-cubic foot buckets on April 5 following a period of idleness since 
October 16, 1942, occasioned by War Production Board Limitation 
Order L-208. 'The dredge continued to operate on the property on 
Clear Creek throughout the remainder of the year. The Associated 
Dredging Co. operated a %-cubic yard Lima dragline excavator and 
Bodison floating washing plant on Vincent Creek near Bates from 
June 1 to November 6, 1946; 79,000 cubic yards of gravel yielded 729 
ounces of gold and 127 ounces of silver. 


HARNEY COUNTY 


Pueblo Mountain District.—Harrison Grove shipped copper ore to 
& smelter from the Northern Light mine. 


JACKSON COUNTY 


Gold Hill District. —Mardon Bros. amalgamated 20 tons of ore from 
the Sunrise mine in 1946; 60 ounces of gold and 10 ounces of silver 
were recovered. The mine was operated from January 15 to April 20. 
The Crescent Pacific Mining Co. operated a 1%-cubic yard dragline 
dredge on Kane’s Creek from February 16 to April 10, 1946; treatment 
of 39,000 cubic yards of gravel yielded 114 ounces of gold and 17 ounces 
of silver. R. E. Cook hydraulicked 600 cubic yards of gravel from the 
Lance mine on Foots Creek during a 10-day period in February and 
recovered 8 ounces of gold. F. G. Lyons and Ellis B. Matherly oper- 
ated a suction-type dredge on the Rogue River from January 1 to 
August 19; the operation was carried on in Jackson County from May 
11 following a period of operation in Josephine County. 

Jacksonville District.—The C. & D. Mining Co. operated a dragline 
dredge, having a 1X-cubic yard bucket, from January 1 to May 15. 
Luyben & Goodwin operated a %-cubic yard line dredge four 
blocks north of the Jacksonville Post Office from March 1 to July 1; 
2,000 cubic yards of gravel yielded 12 ounces of gold and 2 ounces of 
silver. Paul Pearce hydraulicked 11,200 cubic yards of old tailings 
from the Sterling mine from January 1 to May 15 and recovered 82 
ounces of gold and 13 ounces of silver. Bert Pankey operated the 
Red Dog mine from January 15 to March 17; a small tonnage of gold 
ore was treated by amalgamation. 

Upper Applegate District.—George Slade operated the Rock Gulch 
mine and D. A. Wright the Steamboat mine during the first half of 
1946. The small quantity of gold ore produced from each property 
was treated by amalgamation. 
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JEFFERSON COUNTY 


Ashwood District.—Henry Anderegg operated the Oregon King 
mine under lease from Oregon Kin ines, and in May made one 
shipment of silver ore for direct smelting. ) 


JOSEPHINE COUNTY 


Grants Pass District.—F. G. Lyons and Ellis B. Matherly operated 
& suction-type dredge on the Rogue River from January 1 to August 
19; the operation was carried on in Josephine County until May 10 
and subsequently in Jackson County. Hydraulicking was carried on 
by T. L. Schrader at the Sexton mine from January 1 to April 15. 

Greenback District.—M. H. Davis carried on a hydraulicking oper- 
ation at the Blue Channel mine on Coyote Creek from January 1 to 
May 1. Vernon L. Story recovered & moderate quantity of gold 
and a few ounces of silver by hydraulicking at the Buckhorn mine. 
Charles Lull cyanided a small quantity of gold ore produced from 
the Copper King mine during October 1946. 

Illinois River District. —B. H Oregon, Ltd., operated a dragline 
dredge on Sucker Creek from October 10 to November 13. Harry H. 
McGrath hydraulicked at the Frances mine on Josephine Creek 
during the early months in 1946. Earl Young cyanided 130 tons 
of old tailings at the Eureka mine during 1946 and recovered 32 
ounces of gold and 8 ounces of silver. 


LANE COUNTY 


Bohemia District.— Fred J. Bartels operated the Champion mine 
during 1946 and shipped gold ore for direct smelting. Kenneth O. 
Watkins operated the Helena mine during the latter part of the 
year and shipped gold ore to a smelter. A small quantity of copper 
and lead was recovered from the ore from both properties. 


MALHEUR COUNTY 


Morman Basin District.—The Placeritas Mining Co. operated a 
dragline dredge in Morman Basin for a short period in October and 
November; the dragline excavator was equipped with a 1X-cubic 


yard bucket. 
UNION COUNTY 


Camp Carson District.—The Progress Mining Co. operated a drag- 
line dredge on East Fork Creek, tributary of the Grande Ronde 
River, from May 4 to July 17. 


WHEELER COUNTY 


Antone District. —A. C., R. T., and Isaac New worked the Oregon 
Gold mine and Rosa D. claim during 1946; the small quantity of 
gold ore produced from each property was treated by amalgamation. 


SOUTH DAKOTA 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By S. A. GUSTAVSON 


GENERAL SUMMARY 


RODUCTION of gold. and silver from lode-gold mining, the prin- 
Dii source of mineral revenue in South Dakota, was valued in 

1946 at nearly $11,000,000. This was about 52 percent of the 
value of the production in 1941, the last prewar year. During 1946, 
5 lode-gold mines were operated, 2 continuously and 3 intermittently, 
as compared with 3 lode mines in 1945, and 10 lode and 41 small 
placer mines in 1941. In South Dakota 312,247 fine ounces of gold, 
valued at $10,928,645, were recovered in 1946, compared with 55,948 
fine ounces valued at $1,958,180 in 1945. The output of silver, all a 
byproduct of gold mining, was 86,901 fine ounces valued at $70,216, 
compared with 26,564 fine ounces valued at $18,890 in 1945. 

The Homestake mine supplied 95 percent of the total value of metals 
produced in 1946 and the Bald Mountain mine most of the remainder. 
Chiefly due to a shortage of skilled underground workers, both the above 
reas were operated at only slightly more than half capacity. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. | 

The value of the metal production herein reported has been calcu- 
lated at the following prices. ! 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Gold 1 Silver 1 


Per fine ounce| Per fine ounce| Per pound | Per nd | Per pound 
$35. 00 . + E. 7 


ee $0. 711 $0. 121 . 06 $0. 093 
2227. — 35. 00 : d .075 . 108 
EE 5. Se ` . 080 . 114 
i E NIHU QN UN ERNE 086 . 115 


Y AN E AR ENDE 5. ` 808 . 109 


! Price under authority of Gold Reserve Act of Jan. 3!, 1934. Treasury legal coin 
7 d: ; i value of gold 
Jan 18. 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce, Pee eae eof gold fom 
81 a M o g price for newly mined silver. 1942 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 
i Yearly aver 
y average weighted price of all grades of primary metal sold b : 
Payments by Office of Metals Reserve for overquota production, y producers, price Includes bonus 
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Mine production of gold, silver, copper, lead, and zinc in South Dakota, 1942-46, 
and total, 1876-1946, in terms of recovered metals ! 


Mines pro- Silver (lode and 


ducing placer) 
Year 
Fine 
ounces Value 

II E OE: ; 186,937 | $132,933 
11ĩv50 % 204, 932 35, 886 25, 519 
19144444. AAA E, A Ce 2, 839 5, 445 3, 872 
AA, . s 312, 612 26, 564 18, 890 
A TEE, VE, e EE 872, 242 312. 247 86, 901 70, 216 
S ĩ˙’ͥiw AS IA Ee 21, 046, 301 


Total value 


Pounds 


230, 000 $18, 430, 385 


92, 000 3, 767, 145 
112, 000 429, 085 
E E E bidet D WE, E AS 1, 977, 070 
FFC JJ u D 008, 66] 


————— e.. | . Lf ——————————— 


44, 094 | 525, 256, 862 


—— U — — 


1For total production of gold and silver in South Dakota, by years, see Mineral Resources, 1913, pt. 1, 
nere Resources, 1922, pt. 1, p. 194; aud subsequent volumes of Mineral Resources and Minerals 
ear 

3 Figure not available. 

3 Short tons. 


8 


E EE, 
ENEERBENEENEEBNENCE 
— —— Ny 


. 


1880 1920 1930 1940 


MILLIONS OF DOLLARS 


FIGURE 1.—Total value of mine production of gold and silver in South Dakota, 1876-1946. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold and silver in South Dakota in 1946 by counties, in terms of 
recovered metals 


Mines Ore Gold (lode and Silver (lode 
producing sold or placer) placer) on 
County — ipd SE 
short Fine Fine 
Placer tons) Ge Value ounces Value 
Lawrence „ Ce Té EEN 872, 202 312, 246 |$10, 928, 610 | 86, 901 |$70, 216 ¡$10, out 
Pennington...............|] . 1 S EE 
Total: 19460. | 5|.......- 872, 242 | 312,247 | 10,928,645 | 86,901 | 70, 216 | 10, 998. 861 


8 312. 612 55,948 | 1,958, 180 | 26, 564 | 18,890 | 1,977,070 
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MINING AND METALLURGIC INDUSTRY 


The total ore mined and treated by producers of lode gold and silver 
in South Dakota in 1946 was 872,242 tons, yielding, in recovered 
metals, 312,247 fine ounces of gold and 86,901 fine ounces of silver. 
No copper, lead, or zinc was produced; all ore mined was dry and 
siliceous gold ore containing no economically recoverable base metal. 
A break-down by methods of treatment shows that 792,994 tons of 
ore, yielding 298,470 ounces of gold and 53,668 ounces of silver, were 
treated by amalgamation followed by cyanidation of sands and slimes; 
79,208 tons, yielding 13,776 ounces of gold and 33,233 ounces of silver, 
were treated by flotation followed by cyanidation, or cyanidation only; 
and 40 tons, yielding 1 ounce of gold, were treated by amalgamation 


only. 
No recovery of metals has been reported from placer operations 
since 1942. 


Gold and silver bullion produced Mone South Dakota by amalgamation, 


Gold in Silver in 


Year Ore treated bullion bullion 
Fine ounces 
jov MESE NOR 8 1, 275, 138 : 56, 852 
des JJ 8 183, 246 E 13, 640 
TEE RS 298,830 | 35, 308. 0000 7,254 1. 500 
JJ teo caua eau ĩͤ ( ee dE 793, 034 97, 425. 35, 498 


! Figure not available. 
Gold and silver bullion produced at mills in South Dakota by cyanidation, 1942-46 


Material treated 
oa OI TA Silver in Sodium 
Year bullion bullion cyanide 
Crude Concen- | Sands and Total product product used ! 
ore trates slimes S 

Short tons | Short tons | Short tons | Short tona | Fine ounces | Fine ounces| Pounds 
y 5. co 161, 635 ? 366 1, 271, 305 1, 433, 306 | 244, 421. 00 122, 312 801, 478 
rei EEN 18, 772 „— 178, 318 197,090 | 36, 679. 00 19, 048 149, 326 
19458 13, 782 |............ 237, 503 251, 285 20, 550. 00 19, 310 109, 900 

o E 79, 28 783, 103 862, 311 | 114, 822. 00 61, 403 9» 


1 In terms of 98- to 98-percent strength. 
3 From 17,614 tons of crude ore treated by table and jig concentration. 
¡Figure not available. 


REVIEW BY COUNTIES 
LAWRENCE COUNTY 


Homestake Mine.—The Homestake Mining Co. operated its Home- 
stake mine throughout the year, the first full year of work, except for 
maintenance, since closing June 8, 1943, because of War Production 
Board Limitation Order L-208. 

Surface lants treated an average of 2,173 tons of ore per day, 
operating three shifts, 7 days a week. The milling unit consists of 
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primary crushing plants at the hoists, the South mill, which includes 
the main secondary crushing (including 180 stamps), grinding, and 
amalgamating plant, with a T of 3,900 tons per 24 boun, 
cyanıde sand plant No. 1, cyanide sand plant No. 3, and the refinery— 
all at Lead; and the slime plant at Deadwood. At the refinery silver 
is parted from the gold and virtually pure metals are ahinped té the 
Denver Mint. Development in the mine during the year included 
11,924 feet of drifts, 8,014 feet of raises, and 15,304 feet of diamond 
drilling; no shaft sinking was performed. The annual report of the 
gene manager of the Homestake Mining Co. for the year ended 
ecember 31, 1946, says— 


Ore mined in 1946 amounted to 792,994 tons which compares with approxi- 
mately 1,400,000 tons annually before suspension of operations in 1942. ullion 
with value of $10,458,896.22 was produced. Average realization was $13.19 per 
ton and metallurgical recovery was 95.60 percent. 

The mine and plant are in excellent condition and functioned without interrup- 
tion throughout the year. In December, production of ore had reached 70,430 
tons and was entirely from shrinkage and timber stopes. Mining of low-grade 
ore by oy N one on the upper levels, from which a substantial part of 
the tonnage had to be obtained when operations were resumed after the shut- 
down, was discontinued in May, which resulted in some temporary decrease in 
tonnage though it caused little change in output of bullion. 

Operating expenses per ton, exclusive of taxes, were higher than in pre-war 
years because of increases in wages and in cost of supplies and also on account 
of 5 being substantially less than capacity. 

here are 330, 000 tons of broken ore in shrinkage stopes as compared to 167, 000 
tons at the end of 1945. 

The reserve of developed ore including broken ore in shrinkage stopes is 19,845, 
000 tons, an increase of 866,000 tons over the reserve at the end of 1945. 

In 1947 it is expected that progress toward full-scale operations will continue 
though it will depend upon the rate at which new men can be obtained and trained 
for mine work. A sufficient number of men are available for all surface work. 

Precipitation during 1946 was 40.09 inches as compared to a maximum of 
40.75 inches during the forty-two years in which records have been kept. The 
very heavy rainfall in May caused floods which in places washed out roads and 
bridges, filled intake dams for the hydro-electric plants and washed out one section 
of pipeline which resulted in shut-down of Hydro-electric Plant No. 2 for thirty- 
three days. In general, however, results were beneficial in that hydro-electric 
power was 20 percent greater than in 1945 and 93 percent above the output in 
1940 at the end of a period of dry years. 

The operation and. output of our sawmill in Spearfish were normal. As our 
requirements for mine timber are still relatively low, some surplus was available 
for local needs. 

Production of coal from the Wyodak mine was 174,337 tons as compared to a 
previous record of 122,426 tons. Increasing demand for electric power made 
&dditional generating capacity necessary and installation is now in progress. 


Ore milled, receipts, and dividends, Homestake mine, 1942-46 ! 


Receipts for bullion product 


Ore milled 
Year (short tons) Dividends 
11. 1, 275, 138 | $17, 068, 437. 84 $7, 534, 800 
kr WEE 183, 246 3, 629. 507.33 | 19.8067 |...........--- 
Jö 0 (2) 402, 591. 9129 (3) —U— 
I ͥ ͥ oð—/½]0 8 298, 828 1,873.872.64 | | 6.2707 |......-..-...- 


——— ———————— € 10, 458, 896. 22 


si 1876 to 1946, Inclusive, me rine yielded bullion and concentrates that brought a net return of 

1,975,133 and d $152,618,794 in dividends. 

3 No ore milled; bullion product recovered in clean-up of launders, pipe lines, mill liners, and other ma- 
during course of mill maintenance. 
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Other Mines.—The Bald Mountain Mining Co. operated its property 
at Trojan throughout the year, RATS chiefly the Portland, Dakota, 
and Clinton claims. Its 370-ton all-sliming countercurrent-cyanida- 
tion plant, also at Trojan, operated 7 days per week on & three-shift 
basis and treated an average of 214 tons of ore perday. Development 
by the company included 450 feet of drifts, 843 feet of crosscuts, and 
1,744 feet of diamond drilling. The Belle Eldridge Gold Mines, Inc., 
operated its Belle Eldridge mine and 150-ton flotation and cyanidation 
mill at Deadwood and made its only shipment of bullion to the Denver 
Mint in December. Additions to the mill, including a cyanidation 
section begun in 1945, had been completed early in 1946. Mine 
development included 1,000 feet of drifting. There were 26 ounces 
of gold and 65 ounces of silver recovered from ore treated at the 
Frerichs Mining Co. cyanidation mill during the year. 


PENNINGTON COUNTY 


R. E. Nelson and James A. Murphy operated the Western Bell lode 
near Hill City 90 days and treated about 40 tons of ore in their amal- 
gamation plant, recovering about 1 ounce of gold. 


TEXAS 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By S. A. GUSTAVSON 


GENERAL SUMMARY 


MALL shipments of zinc concentrates during 1946 from the 

Bonanza mine, Hudspeth County, marked the first recovery of 

zinc from Texas ores since 1917. Moreover, plans for a slag- 
fuming plant at E] Paso, construction of which was begun early in 
1947, promised to raise Texas to the ranks of substantial zinc pro- 
ducers. The fuming plant would have a large accumulation of zinc- 
bearing slag to treat as well as hot slag from a lead smelter. 

Texas production of gold, silver, copper, lead, and zinc had a total 
value of $56,950 in 1946. This production was from five mines— 
three in Hudspeth County and two in Presidio County. In terms of 
recoverable metals, Texas mines produced 9 fine ounces of gold 
42,922 fine ounces of silver, 6,000 pounds of copper, 94,000 pounds of 
lead, &nd 88,000 pounds of zinc in 1946, compared with 23,265 fine 
ounces of silver, 110,000 pounds of copper, and no gold, lead, or 
zinc in 1945. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and sinc, 1942-46 


Year Gold! Silver 2 Copper 3 Lead 3 Zinc? 


— — 


Per ſine ounce Per ſine ounce Per pound Per pound Per pound 
JööÜͥ Ä A. ese $35. 00 $0. 7114- $0 121 $0. 067 $0. 093 


THI ————— 8 35. 00 701104 . 130 . 075 . 108 
11 ĩ k 35. 00 .711＋ . 135 . 080 . 114 
10 ³˙ tA eR A BUS sped eds 35. 00 .7114- 135 . 086 . 115 
. ðͤ Vu. 35. 00 . 808 162 . 109 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67--($20.671835) per fine ounce. 
` 3 Treasury buying price for newly mined silver. 1942 to June 30, 1946: $0.71111111; July 1, 1946 to Dec. 31, 
1946: $0.905 


3 Y carl y Average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by the Oflice of Metals Reserve for overquota production. 
1525 
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MINETPRODUCTION 


The following table shows the annual 0 05 of ore and the quantity 
and value of the metals recovered from Texas mines from 1942 to 
1946, as well as the total metal production from 1885 to 1946. 


Mine production of gold, silver, copper, lead, and zinc in Texas, 1942-46, and 
total, 1885-1946, in terms of recovered metals 


Ore (short 
tons) 


Year 


Figure not available. Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Texas in 1946, by 
counties, in terms of recovered metals 


Mines Ore Gold Silver 


County produc- | (short (fine (fine | Copper | Lead Zinc 
ing tons) ounces) | ounces) (pounds) | (pounds) | (pounds) 
Hudspeth.....................- 3 4, 441 1 905 5, 000 24. 000 88, 000 
Presid ioo 2 2, 264 8 41, 927 1, 000 70, 000 |.......... 
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ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in Texas in 1946, with content in terms of recovered metals 


Mines | Ore Gold Silver C 
Source pro- | (short (fine (fine (poun 
ducing | tons) | ounces) | ounces) | PO 


opper Lead Zine 
ds) | (pounds) | (pounds) 


— —— 


Dry and siliceous silver ore......... 2, 054 1 41, 300 765 28,193 |.......... 
la pal 9J;§; 8 1 8 18 5,000 1.2 8 
vo A e emos 2 221 7 813 235 43, 6927 
Total to copper and lead 
plànt8..—..... oxi cocus 4| 2,355 8 42, 131 6, 000 71, 890 |.......... 
Zinc ore to zinc plants 1 4,350 1 I 22, 110 88, 000 
T'otál:-1048 ðâ dae 5| 6,705 42, 922 6, 94, 000 88, 000 
I/ 4| 2,093 |.......... 23,265 | 110, 0000 


SMELTING AND REFINING PLANTS IN TEXAS 


Texas has in its smelting industry & capacity for the reduction of 
ores and concentrates containing gold, silver, copper, lead, and zinc 
far beyond the capacity of its mines and mills to produce them. "The 
industry shows a diversity of smelter products that is equaled only by 
Montana &mong the Western States. 'Texas smelters provide a 
market for ores and concentrates from mines chiefly in the nearby 
Western States of New Mexico, Arizona, and Colorado and from mines 
in foreign countries of the Western Hemisphere; a substantial quantity 
of smelter residue is treated from other sections of the United States. 
The industry has abundant supplies of natural gas available as fuel. 

In 1946 two horizontal-retort zinc smelters and one electrolytic 
zinc smelter, one copper smelter, one lead smelter, and one copper 
refinery were in operation in Texas. The zinc smelters had capacity 
for producing 134,500 tons of slab zinc at the end of 1946, and the lead 
and copper smelters had capacity to treat 250,000 tons and 600,000 
tons, respectively, of ores and concentrates. Gold and silver ores were 
absorbed at both lead and copper smelters as flux. The copper re- 
finery had a capacity of 240,000 tons of refined copper. 

The American Smelting & Refining Co. operated its lead and copper 
smelters at El Paso throughout 1946, except from February 5 to 
June 17, when the workers were on strike. The lead plant consists 
of two blast furnaces. Ores and concentrates were supplied domesti- 
cally by operators in Arizona, New Mexico, and Texas, and material 
was received also from foreign operators in Mexico, Newfoundland, 
South-West Africa, and Argentina. The copper plant consists of 
two reverberatory furnaces and three converters. Ores and con- 
centrates were supplied domestically by operators in Arizona, Colo- 
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rado, New Mexico, and Texas, and foreign material was received 
from Mexico and Newfoundland. The lead and copper plants also 
treated residues from other smelting plants. Plans were made and 
design work was done in 1946 fora slag-fuming plant to treat old slag 
of the company El Paso smelters for the recovery of zinc; construction : 
was begun early in 1947. | 

At Amarillo the American Smelting & Refining Co. operated its 
horizontal-retort zinc smelter throughout the year. The plant is 
equipped with 8 furnaces nis: & total of 6,400 horizontal retorts and 
has an annual rated capacity of 56,500 tons of metal. 'The plant also 
makes a highly refined zinc product by further distillation, recovering 
cadmium oxide as a byproduct from this process. The plant was 
operated on a 48-hour cycle during 1946. The Office of Metals Reserve 
maintains a stock pile of concentrates at the plant. Concentrates 
were received from domestic mines in Arizona, Colorado, New Mexico 
and Utah and foreign ores from Mexico. 

The American Zinc Co. of Illinois operated its Machovec gas-fired 
horizontal-retort zinc smelter near Dumas throughout 1946. The 
plant is equipped with 8 furnaces having a total of 6,656 retorts and 
can produce 48,000 tons of zinc metal annually. A stock pile of zinc 
concentrates is maintained &t the plant by the Office of Metals 
Reserve. In 1946 concentrates were purchased from operators in 
Arizona, Colorado, New Mexico, Utah, Mexico and Peru. 

Electrolytic zinc was produced throughout 1946 by the American 
Smelting & Refining Co. at its Corpus Christi plant, which has an 
annual capacity of 30,000 tons of cathode zinc. The plant treated both 
foreign and domestic concentrates; it received and stock-piled zinc 
concentrates for the account of the Office of Metals Reserve. 

The Phelps Dodge Corp. Nichols electrolytic copper refinery at 
El Paso continued to treat blister-copper anodes cast at corporation 
smelters in Arizona throughout 1946, except for the period March 4 
to July 1, when the plant was closed because of a labor strike. Early 
in the year the plant operated at less than capacity; however, after 
resuming work July 1, output was increased steadily until capacity 
production was reached about August 15. This production rate was 
maintained for the rest of the year. The corporation also has a copper 
sulfate (blue vitriol) section and a slime plant (for recovery of rare 
metals and gold, silver, and lead) in connection with the electrolytic 
plant. The blue vitriol plant has a capacity of 1,000 tons per month. 
Improvement and remodeling of the slime residue plant was begun 
during 1946. Së | | p OF | 
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REVIEW BY COUNTIES 


Hudspeth County.—The Clark Mining Co. operated the Bonanza 
mine and its 300-ton gravity-concentration mill intermittently through- 
out 1946. Both the mine and mill are in the Quitman Mountains 
southwest of Sierra Blanca. The mill treated about 4,350 tons of 
ore during 78 days of operation; 15 tons of lead concentrates, con- 
taining 1 ounce of gold, 791 ounces of silver, and 19,283 pounds of 
lead, and 112 tons of [zinc concentrates, containing 4,524 pounds of 
lead and 100,156 pounds of zinc, were recovered. The mill consiste 
of a crushing plant having a jaw crusher, two trommels, and two sets 
of rolls and & concentrating plant consisting of eight Clark-type jigs 
(three 42 by 42 inches and five 24 by 24 inches). Power for both mill 
and mine is supplied by gasoline engines. 

In January A. T. Barrett shipped 80 tons of ore mined in 1945 from 
the Black Shaft mine in the Carrizo Mountains, 9 miles north of 
Allamoore; the ore contained 18 ounces of silver and 5,644 pounds of 
copper. J.J. Trepanier shipped 11 tons of lead ore from the Big Four 
mine, Sierra Blanca district, in December. 

. Presidio County.—M. F. Drunzer, a lessee, operated a part of the 

Presidio mine and shipped 2,054 tons of silver ore from July through De- 
cember; the ore contained 1 ounce of gold, 41,300 ounces of silver, 1,056 
pounds of copper, and 29,368 pounds of lead. R. I. Carr operated 
the Carr mine near Presidio from August through December and 
shipped 210 tons of lead ore containing 7 ounces of gold, 627 ounces 
of Ls 294 pounds of copper, and 43,704 pounds of lead. 
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Utah 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By C. E. NEEDHAM AND PAUL LUFF 


GENERAL SUMMARY 


ROLONGED labor strikes and continued shortages of labor drove 
1946 production of gold, silver, copper, lead, and zinc in U 
down to the lowest levels in recent years. Copper bore the brunt 

of the precipitous decline, but the output of each of the other four 

metals also slumped markedly. Despite appreciable increases in 
average prices of all metals except gold, the value of the five metals in 

Utah decreased 33 percent from $90,018,641 in 1945 to $60,202,627 

in 1946. Of the State total value in 1946, copper contributed 62, 

zinc 11, lead 11, gold 10, and silver 6 percent. Compared with 1945, 

the value of the five metals produced in the West Mountain (Bingham) 

district in 1946 declined 40 percent; the Park City region and the 

Tintic district showed an opposite trend and gained 22 and 3 percent, 

respectively. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of metal production herein reported has been calculated 
at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Lead 3 Zinc 3 


Per fine ounce | Per fine ounce | Per pound | Per pound | Per pound 
$35. $0. 7114- jo. 121 $o 067 $0. 093 


UE 00 ; 

A A ÓN 35. 00 . 130 .075 . 108 
/ ĩͤ J cases 35. 00 . 135 . C80 .114 
II! TERMINER 35. 00 . 135 . 086 . 115 


JJ)! K i ` 808 . . 109 


! Price under authority of Gold Reserve Act of Jan. 31, 1 i 
Jan. 18, 1837, to Jan, 31, 1934, was $2).674-($20.671835) per fine ounce. > sl Coinage value of gold from 


Ce. 
940 0 0 buying price for newly mined silver. 1642 to June 30, 1946: 30. 71111111; July 1, 1946, to Dec. 31, 


3 Yearly average weighted price of all gradcs of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. SS Si 
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Mine production of gold, silver, copper, lead, and zinc in Utah, 1942-46, and total, 
1864-1946, in terms of recovered metals 


Mines producing Gold (lode and placer) Silver (lode and placer) 
O | Ore (short 
Year tons) 
Lode Placer Fine ounces Value Fine ounces Value 
1912 o 123 6| 34, 981.655 391, 544 | $13, 704,040 | 10, 574, 955 $7, 519, 968 
1913. ............ 110 1 37, 386, 731 390, 470 13, 666, 450 9, 479, 340 6, 740, 864 
1984444. N 30, 940, 205 344, 223 12, 047, 805 7, 593, 075 5,399, 520 
1917 8 89 |.......... 24, 123, 184 219, 979 9, 799, 265 6,106, 545 4, 342, 432 
19466 88 l| 13,245, 691 178,533 | 6,218,055 | 4, 118, 453 3, 327, 710 
1864-191 „ (1) 10, 642, 973 | 272, 729, 270 | 719,172, 519 | 524. 085. 762 
Copper Lead Zine 
Year AAA AA | Total value 
Pounds Valuc Pounds Value Pounds Value 

1942 ...... 613, 382.000 | $74, 219, 222 | 143, 860, 000 $9, 638, 620 91, 086, 000 $8, 470, 998 | $113, 552, 848 
1943. ...... 647, 978, 000 81, 237,149 | 130, 514. 000 9, 788, 550 93, 792, 000 10, 129, 536 124, 562, 540 
1914. 565, 150. 000 76, 295. 250 | 105, 038, 000 8, 403, 040 77, 988, 000 8, 890. 632 111, 036, 247 
19155. 452. 752. 000 61, 121. 529 81, 634, 000 1,020, 524 67, 260, 000 7, 734, 900 90, 018, 641 
1916. | 228, 568, 000 37, 028, 016 61, 422. 000 6, 694, 998 56, 584, 000 6, 908, 248 60, 202, 627 


— (:v——ñ—ñ— | eee Wl ea ee eo Oe ee Keel eee 


1864-1916 | 24, 900. 441 |1,372,390,489 | 24,419,040 | 489, 257, 574 2 083,011 | 137, 971, 941 2, 796, 435, 036 


11864-1901: Figures not available; 1902-46: 562,643,449 tons produced. 3 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Utah in 1946, by months, 
in terms of recovered metals 


Gold (fine | Silver (fine Lead Zinc 
ounces) ounces) (pounds (pounds) | (pounds) 
5, 610, 000 5, 242, 000 
8, 054, 000 8, 374, 000 
8, 508, 000 3, 932, 000 
3, 356, 000 3, 726, 000 
3, 510, 000 3, 476, 000 
3, 124, 000 3, 334, 000 
5, 088, 000 4, 026, 000 
6, 114, 000 4, 920, 000 
5, 818, 000 5, 070, 000 
6, 242, 000 5, 690, 000 
7, 396, 000 6, 348, 000 
8, 602, 000 7, 446, 000 
178, 533 | 4,118,453 61, 422, 000 | 56, 584, 000 
279,979 | 6,106, 545 81, 634,000 | 67, 260, 000 


Gold.—The yield of gold in Utah in 1946 experienced a sharp 
decline of 101,446 ounces (36 percent) from the 1945 output because 
of labor strikes that seriously affected operations at the principal 
copper and zinc-lead mines. Copper ore continued to be the chief 
source of gold, supplying 75 percent of the State output; zinc-lead ore 
followed with 13 percent; and siliceous ore furnished most of the re- 
mainder. One placer was active in 1946. 

The West Mountain (Bingham) district remained the leading Utah 
gold district in 1946, producing 79 percent of the State output. How- 
ever, production was only 57 percent of that in 1945, mainly because 
of severe decreases at the Utah Copper mine and the United States & 
Lark group. The Tintic district, second in position, gained 22 percent 
in gold output, maiuly as & result of a marked increase in production 
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FiGURE 1.—Value of mine production of gold, vee copper, lead, and zinc, and total value in Utab, 


from the Tintic Bullion mine. The Park City region again was in 
third place and recorded an increase of 23 percent over 1945 output. 

Following the Utah Copper mine in State gold output, in the order 
named, were the New Park E property (zinc-lead ore) in the 
Park City region, the Tintic Bullion mine (gold ore) in the Tintic 
district, the United States & Lark group (principally zinc-lead ore) 
and the National Tunnel & Mines Co. property (copper ore and zinc- 
lead ore) in the West Mountain (Bingham) district, the Calumet mine 
(zinc-lead ore) in the Rush Valley district, the Butterfield propery 
(zinc-lead ore) in the West Mountain (Bingham) district, and the 
Tintie Standard mine (lead ore and siliceous ore) in the Tintic district. 
These eight propers produced 96 percent of the State gold in 1946. 

Silver.—The slump of 1,988,092 ounces (nearly 33 percent) from the 
1945 output of 6,106,545 ounces dropped Utah production of silver in 
1946 to the lowest figure since 1880. Losses were particularly pro- 
nounced in the West Mountain (Bingham) district, as silver output 
for the year at the Utah Copper mine and the United States & Lark 
group dropped almost 50 percent below that in 1945. Silver produc- 
tion in the Tintic district decreased 43 percent, but only 2 percent in 
the Park City region, where a substantial gain by the New Park Min- 
ng o partly counterbalanced declines at other properties in the 
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The Utah Copper mine remained well in the lead among State 
silver producers in 1946, followed in the order named by the United 
States & Lark group, the New Park Mining Co. property, Chief Con- 
solidated Mining Co. properties in the Tintic district, Park Utah 
Consolidated properties and the Silver King Coalition mine in the 
Park City region, and the Calumet mine. From these seven proper- 
ties came 82 percent of the State silver in 1946. 

Zinc-lead ore, zinc ore, lead ore, and lead-copper ore together sup- 
plied over 59 percent of the total silver in Utah in 1946, copper ore 
30 percent, and siliceous ores 9 percent; the remainder came from 
zinc slag fumed. 

Copper.—The output of recoverable copper in Utah in 1946 
decreased nearly 50 percent from that m 1945 and was the lowest 
since 1938. AÑ the principal copper producing. operations reported 
a decline in 1946, the greatest being at the Uta pper mine of the 
Kennecott Copper Corp. at Bingham, which was closed by a labor 
strike from January 21 to June 26. In spite of this, the property 
remained the leading copper mine in the United States. 

Utah mines that yielded over a million pounds of recoverable 
copper each in 1946 included the Utah Copper mine, the National 
Tunnel & Mines Co. property, the Columbia group of the Ohio Copper 
Co.—all in the West Mountain (Bingham) district—and the Big Indian 
property of the Ohio Copper Co. in the La Sal district, San Juan 
County. These four properties supplied 98 percent of the State 
copper in 1946. 

Lead.—The lead industry in Utah in 1946 was less affected by 
labor strikes than the copper industry, yet output of recoverable lead 
dropped 25 percent below that in 1945 and was the lowest since 1899. 
Outstanding in the slump were the United States & Lark group and 
the Tintic Standard properties, which together fell nearly 22,000,000 
pounds of lead below the 1945 output; substantial decreases also were 
noted at a number of other important producers. Reversing the 
general trend, outstanding gains in yield of recoverable lead were 
made at the Horn Silver mine in the San Francisco district, the New 
Park Mining Co. property, the Chief Consolidated Mining Co. prop- 
erties, and the Tooele slag-fuming plant. 

Utah operations that yielded over a million pounds of recoverable 
lead each in 1946 included, in the order named, the United States & 
Lark group, the New Park Mining Co. property, the Chief Consoli- 
dated Mining Co. properties, the Calumet mine, the Park Utah 
Consolidated Mining Co. property, the Silver King Coalition mine 
the Tooele slag-fuming plant, the Tintic Standard mine, the Butterfield 
group, and the Horn Silver mine. These 10 properties supplied 89 
percent of the State lead in 1946. 

About 83 percent of the total lead output was recovered from zinc- 
lead ores concentrated, and most of the remainder from lead, siliceous, 
and zinc-lead ores smelted and zinc slag fumed. 

Zinc.—Zinc made the best showing among the five metals in Utah 
in 1946, as the output of recoverable metal declined less than 16 
percent from that in 1945; nevertheless, the yield was the lowest 
since 1934. Mainly because of a 5-month labor strike at the United 
States & Lark group, output of zinc in the West Mountain (Bingham) 
district, for years the leading source of zinc in Utah, was reduced to 


1534 MINERALS YEARBOOK, 1946 


about half of the 1945 level, 55 the Park City region to advance 
to first place. Smaller declines were registered at the operations of 
the Park Utah Consolidated Mines Co., the Tooele slag-fuming plant, 
the Silver King Coalition Mines Co., and the Calumet mine. Im- 

ortant increases were made by the New Park Mining Co. and the 

hief Consolidated Mining Co. The Pacific Bridge Co. began oper- 
ating an old tailing dump near Park City in August and soon 
became & major producer of zinc. 

The leading producers of zinc in Utah in 1946 were the United 
States & Lark group, the Tooele slag-fuming plant, and the New Park, 
Chief Consolidated, Park Utah Consolidated, Calumet, Silver King 
Coalition, and Pacific Bridge properties. These eight properties 
furnished 91 percent of the State zinc in 1946. 

Zinc-lead ore concentrated supplied 79 percent of the total zinc 
in 1946, and zinc slag fumed most of the remainder. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Utah in 1946, by counties, 
in terms of recovered metals 


ated Ve Gold Silver 
County — — ed SCH 
Lode | Placer 

Bea ver 1 27, 413 503 $17, 605 113, 469 $91, 683 
Box Elder.................... Aa [-: cocos 578 29 1,015 229 185 
TEE 1 348 14 4 248 
ir 14 109, 225 1, 845 64, 575 455, 230 367, 826 
E EE ME O Y EE 7 JAA O 

III -8 E EES? 42 1, 470 56 
Salt Lake.................... 12 |...... .| 12,574,603 | 141,272 | 4,944,520 | 2,089, 286 | 1, 688, 143 

San Juan 2 1 35 

ummit It I 274, 475 922 32, 270 §82, 504 470, 736 
NEEN 19 WEE 123, 576 1 63, 245 266, 370 215, 227 
tO EE 113 26, 181 16. 057 561, 995 180, 328 145, 705 
EE 8 . 61, 16, 661, 190 426, 828 344, 877 
Washington (UR GEN, BB ELS ̃ AA 2, 693 2,176 
Total: 19466. 88 1 | 13,245,691 | 178,533 | 6,248,655 | 4,118, 453 | 3,327, 710 
1945. ..........-- 89 |........ 24,723,184 | 279,979 | 9,799, 265 | 6, 106, 545 | 4, 342 432 


Value 


— á— 


Beaver 295, 500 $47, 871 
Box Elder.......... 26, 500 4, 293 
Iron 500 81 
Sheet 176, 000 28, 512 
III A AA NA ͤkd ͤ GWT. 
Piute... ...-------- 1, 000 
Salt Lake 225, 127, 500 | 36, 470, 655 
San Juan........... 1, 012, 500 164, 0 
Summit 299, 500 48, 519 
T S 574, 500 93, 069 
ee acsi 284, 000 46, 008 
Wasatch........... 593, 000 , 066 
as ton........ 177, 500 28, 755 


————— |— |—————— |—— —— ͤr—— 


Total: 1946. ..| 228, 568, 000 | 37, 028, 016 
1945. ..| 452, 752, 000 | 61, 121, 520 
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MINING INDUSTRY 


Ore production in Utah in 1946 was 46 percent less than in 1945, 
and most of the decline was in copper ore and zinc-lead ore from the 
West Mountain (Bingham) district. Chief among the causes for 
this poor showing was the labor strike called January 21, which lasted 
until June 26 and involved about 5,000 mine, mill, and smelter workers 
Ey: a eas by the Kennecott Copper Corp., the United States Smelting, 
Refining & Mining Co., and the American Smelting & Refining Co. 
In addition to stopping all work at the properties of the above com- 
panies, production was retarded or halted at many other mines usi 
the millin ing or smelting facilities of the companies concerned. 
smaller strike, involving 80 men, affected operations of the Park 
Utah Consolidated Mines Co. from March 2 to 5. 

Following the resumption of major operations in July, production 
mounted rapidly but was prevented irom wiping out the strike- 
incurred losses largely because of a labor shortage of long standing, 
and only near the end of the year was the situation eased. 

The only new operation of large size in the State in 1946 was that 
of the Pacific Bridge Co. at Park City—a 1,500-ton plant completed 
in August for treating old zinc-lead oxide and sulfide tailings. The 
4,600-foot transportation tunnel to the floor of the Utah Copper pit to 
provide &n outlet for sublevel copper ore was put into operation in 
August, and an electric ore-haulage line from the mine to the mills 
was partly completed. 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


Ore sold or treated in Utah in 1946, with content in terms of recovered metals 


Gold Silver Copper Lead Zinc 


Source (fine ( ine (pounds) | (pounds) | (pounds) 


— 


Dry and siliceous gold oro 3,990} 15,227 17, 160 73, 308 
Dry and siliceous gold-silver ore.. 
Dry and siliceous silver ore....... 


; 66, 279 
3,072| 182,855 377, 598| 1, 450, 631 19, 486 
776| 185, 732 159, 031) 1, 514, 956 


„875 19,075 385,747 609, 937| 3, 040, S66 19, 486 
Copper ‘ 133, 454] 1, 237, 060]! 224, 706, 576 13, 585 
Dr SE 1, 300 76, 870 42, 252| 3, 536, 492| 274,719 
Lead-copper......---------------- 312 49, 620 921,348]  537,120|.......... 
Cr EE 357 54, 056 526, 968! 2, 239, 141/10, 381, 636 
Zinc- Ts 24, 028! 2, 315, 100 1, 670, 919/52, 054, 796/45, 908, 159 
Total lode mines........... 13, 245, 691| 178, 526| 4, 118, 453|! 228, 568, 000/61, 422, 000| 56, 584, 000 
E A . _ | r; NAL AN AA AA 
Total: 1946...............-- 89/13, 245, 691| 178, 533| 4, 118, 453|1 228, 568, 000/61, 422, 000156, 584, 000 
1045... Eeer 4 89:24, 723, 184| 279, 979 6, 106, 545|5 452, 752, 000/81, 634, 000,67, 260, 000 


1 Includes 10,142,892 pounds recovered from mine-water precipitates. 

2 Includes 83,117 tons of zinc slag. 

3A mine producing more than 1 class of ore {s counted but once in arriving at total for all classes. 
All lode mines: no placers operated in 1945. 

! Includes 22,787,627 pounds recovered from mine-water precipitates. 
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METALLURGIC INDUSTRY 


The 13,245,691 tons of ore produced in Utah in 1946 were treated 
as follows: 13,055,452 tons (nearly 99 percent) at concentrating mills, 
compared with 24,456,945 tons in 1945; 107,122 tons (nearly 1 percent) 
shipped crude to smelters, compared with 186,826 tons in 1945; and 
83,117 tons (0.6 percent) of old slag fumed, compared with 79,413 
tons in 1945. 

The 10 concentrating mills active in Utah in 1946 treated ore and 
old tailings as follows: 5 plants (Arthur, Magna, Ohio Copper, Tooele, 
and Bi tee 12,466,732 tons of copper ore and old tailings; 5 
mills (Bauer, Midvale, Pacific Bridge, Silver King, and Tooele), 
570,720 tons of zinc-lead ore and old tailings and zinc ore; and 1 
flotation mill in Summit County, 18,000 tons of current zinc tailings. 
The custom milling capacity of the concentration mills in the Salt 
Lake Valley area remained at about 3,900 tons of ore per day, but less 
than half of this total was used in 1946. The largest custom mi 
in the area, the Midvale 1,700-ton concentrator of the United States 
Smelting, Refining & Mining Co., treated largely zinc-lead ore, which 
came mainly from company-owned properties in the West Mountain 
(Bingham) district. The plant was closed during the labor strike 
from late January to the end of June. "The copper unit of the Inter- 
national Smelting & Refining Co. concentrator at Tooele operated 
continuously, but the zinc-lead unit operated at such times during 
the year as milling ore was available; the bulk of the ore continued to 
come from custom sources. The 700-ton concentrator of the Com- 
bined Metals Reduction Co. at Bauer operated continuously, prin- 
ee on zinc-lead ore from company-owned or -operated rnines in 

tah and Idaho. The Silver King Coalition Mines Co. $00-ton 
concentrator at Park City was active throughout the year and. treated 
only zinc-lead-silver ore from the company mine. The 1,500-ton 
tailing plant of the Pacific Bridge Co. at Park City operated from 
i to the end of the year. 

he Garfield copper smelter and the er lead smelter operated 
by the American Smelting & Refining Co. and the Midvale lead smelter 
of the United States Smelting, Refining & Mining Co. all were closed 
during the 5-month labor strike, and the Tooele copper smelter of the 
International Smelting & Refining Co. remained idle throughout the 
year. The Garfield plant continued to operate largely on copper 
concentrates cae from the Utah Copper mills at Arthur and 
Magna; the Tooele lead plant of the International Smelting & Refinin 
Co. operated in conjunction with the company slag-fuming plant an 
treated zinc-lead ores and old slag, zinc-copper ores, lead concentrates, 
and zinc ores from company-owned operations as well as from custom 
sources; the Murray plant treated lead concentrates, lead ore, and 
siliceous ore chiefly from mines in Utah and Idaho; and the Midvale 
plant treated lead concentrates, lead ore, and siliceous ores principally 
from company-owned properties in Utah. 


ee ee, = on 
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Mine production of metals in Utah in 1946, by methods of recovery, in terms of 
recovered metals 


Materia] 
Gold Silver 
Method of recovery treated | (ane (fine Copper 


ounces) | ounoes) | (Pounds) 


tons) 
eem mat. anon mm hu mum "ie 
——————————————-- 7 , , , 50 
Mine-water precipitates smelted 1. 6, 356 10, 142, 892 
Total lode. ............ sl 
He Ee KE 
Total: 1946 178, 533 | 4, 118, 453 | 228, 568, 000 
rr EAS 279, 979 | 6, 106, 545 | 452, 752, 000 
! Includes 83,117 tons of old slag. 2 All from Salt Lake County. 


Gross metal content of concentrates produced from ores mined in Utah in 1946, 
by classes of concentrates smelted 


Genen Gross metal content 


Class of concentrates heen 


tons) 


Gold (fine|Silver (fine} Copper Lead Zinc 
ounces) | ounces) (pounds) (pounds) | (pounds) 


— — | —— Led eee — 


A EN PER 334,757 | 132,647 | 1, 197, 164 | 218, 606,031 |. 1 
mee 41,933 | 11, 986 | 1,830,337 | 1, 258, 644 | 46, 422,018 | 5,064, 842 


EE Ee 42, 553 4,347 | 258, 766 472,974 | 3, 428,472 | 45, 922 032 
Dry iron (from sinc and zinolead 
ore) J 33, 783 7, 637 189, 729 300, 320 | 3,037,771 | 2,875,919 
Total: 1946. 453,026 | 156,617 | 3,475,996 | 220, 637, 969 | 52, 888, 261 | 53, 862, 793 
1945. 5 870,935 | 259,248 | 4,852, 357 | 436, 908, 488 | 73, 584, 183 | 65, 022, 763 


Mine Production of metals from concentrating mills in Utah in 1946, in terms of 
recovered metals 


BY COUNTIES 


Concentrates smelted and recovered metal 


Con- 
Ore milled | cen- 
(short trates | Gold Silver 


Copper Lead Zine 

Kee duced 90880 Bois (pounds) | (pounds) | (pounds) 

(short 

tons) 
Bee PRI WE EE PARTE PRA ARIS 
die 9,631 | 2482| 144|  41,596| 13,905 | 784,063 | 1, 008, 236 
JͤõͤT , 20: eese c . 6, 339 10, 378 
MM o eii 78,214 10, 787. 785 | 288,505 38,805 | 4,039,757 | 7,227,128 
RS o on 12, 552, 046 283,472 |148, 667 | 1,953, 170 |213, 905, 589 | 23, 117, 261 | 15,098, 607 
EE ,333 1.80 VVV 
kum ait 270,994 | 16,453 | 845 557,614 | 277,867 | 8,840,853 | 8,292,259 
eda ene ae ,849 | 10,816 | — 956 | 197,475 25,573 | 5,191,965 | 3,390, 138 
F*** 2,835 | 1,431 69 | 14,091 6,901 | "410,784 | — 607,656 
e 61,521 | 19,735 | 15,144 | 420, 182 575,961 | 7,472,431 | 9,347,500 
Total: 1948 — 13, 055, 452 458, 026 |156, 610 | 3, 473, 187 |215, 849, 601 | 50, 764, 353 | 45, 036, 802 
1045. 24, 456, 945 870, 935 259,077 | 4,850, 504 427, 233, 200 | 69, 697, 635 | 53, 574, 745 

BY CLASSES OF CONCENTRATES SMELTED 
Cop ; 

E EE 334, 757 |132, 647 | 1,197, 164 |214, 234, 560 |..........--|----------5 
Lead Du M ae 41,933 | 11,986 | 1,830,337 | 941,783 | 44,099, 886 | 1,618,077 
)( 42,553 | 4,340 | 285,957 446, 218 | 3,085,301 | 43, 292, 866 

d io (from zinc and 
ee PA 33,783 | 7,637 | 189,729 | 227,040 | 2,679,166 | — 125,850 


Total 19466. 453, 026 156, 610 | 3, 473, 187 2165, 849, 601 | 50, 764, 353 | 45, 036, 802 
cce RR a A mD «H P“ EAS AS. — — ene NE 
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Gross metal content of Utah crude ore shipped to smelters in 1946, by classes of ore 


Class of ore 


Dry and siliceous gold............... 
Dry and siliceous gold-«ilver......... 
c and siliceous silver.............. 
EEN 


-——— o ëm o ee o om ee e e ee e me e e e d ee 


Gross metal content 


Includes 83,117 tons of old slag. 


Mine production of metals from Utah crude ore shipped to smelters in 1949, in 
terms of recovered metals 


BY COUNTIES 


Ore Gold Silver 
Copper Lead Zinc 
(short (fine (fine 
tons) | ounces) | ounces) | (Pounds) | (pounds) | (pounds) 
¡II 17, 782 359 | 71,883 281,595 | 1,337,037 596, 764 
Bor Ede sev 578 20, 500 000 90, 000 
))))! 8 319 14 500 37, 661 47, 122 
JUG 8 31,011 1,060 | 166, 725 137, 195 | 1, 590, 243 140, 372 
NA en nS i re 1,000 | | 600|.--.....-.- 
Salt Lake 22, 557 2,605 | 136,116 | 1,079,019 | 2,172 139 102, 40 
San Juan... cc e ðꝛ· ns 4 ) lanaa 
Summit... ³ AA 8 3, 481 77 24, 980 21, 633 408, 147 112, 741 
Deere EORUM 89, 727 851 | 68,895 548,927 | 2,952,035 | 10, 415, 362 
LEE 23, 346 15,988 | 166, 237 277,099 | 2,000,216 42, 344 
GREEN 47 890 6, 646 17, 039 23, 56) 
Washington.........................] 838 |.......... 2, 693 , 500 68, 000 | - ---------- 
Total: 19466. 190, 239 | 21,916 | 645,266 | 2,575,507 | 10,657,647 | 11, 547, 198 
EE 20, 902 |1, 256,041 | 2,731,073 | 11,936, 365 | 13, 685, 255 
BY OLASSES OF ORE 
Dry and siliceous gold 3, 990 15, 227 17, 160 73, 308 66, 279 |- .--------- 
Dry and siliceous gold-silver. _....... 41, 269 3,072 | 182,855 377, 598 | 1,459, 031 19, 486 
Dry and siliceous silver... 34, 616 776 | 185, 732 159,031 | 1, 514, 95 
r ee 4, 476 807 | 39,896 419, 124 13, 585 
NE MERERI RA 11, 700 1,300 | 76,870 42,252 | 3,536,492 274, 719 
Lead-copper.......................-- 1, 236 312| 49,620 921, 348 537, 120 |...-----.-- 
(41 ep ea ᷣ 8 87, 138 353 | 52,659 525,356 | 2,226,216 | 10, 268, 789 
A cce. -- 5, 814 69 | 40,474 57,490 | 1,303, 368 954, 204 
Total 1946 190, 239 | 21, 916 645,266 | 2,575,507 | 10, 657, 647 | 11, 547, 198 
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BEAVER COUNTY 


Granite District.— From the Beaver View group, R. A. Glenny, 
lessee, produced 73 tons of zinc-lead ore and 11 tons of lead ore. 
Metal content of the zinc-lead ore was 16 ounces of gold, 100 ounces 
of silver, 9,051 pounds of lead, and 16,784 pounds of zinc; that of the 
lead ore, 4 ounces of gold, 17 ounces of silver, and 1,337 pounds of lead. 

Rocky District. —F. S. Leany, lessee, worked the Old Hickory group 
until July 1 and thereafter shipped ore from stock piles. Shipments 
totaled 3,956 tons of gold-silver ore containing 61 ounces of gold, 
6,078 ounces of silver, and 173,371 pounds of copper. 

San Francisco District.— The Horn Silver mine was operated under 
lease throughout the year by Metal Producers, Inc. Ore output 
(16,870 tons) comprised 8,329 tons of silver smelting ore containing 
187 ounces of gold, 31,081 ounces of silver, 47,415 pounds of copper, 
and 593,466 pounds of lead and 8,541 tons of zinc-lead milling ore 
containing 187 ounces of gold, 38,444 ounces of silver, 19,146 pounds 
of copper, 804,796 pounds of lead, and 863,189 pounds of zinc. 
Remaining district output was principally 306 tons of gold ore shipped 
to & smelter from the Golden Reef group. 

Star and North Star District.—James D. Williams, lessee, again 
worked the Harrington-Hickory group throughout 1946 and produced 
3,220 tons of zinc-lead ore containing 28 ounces of gold, 25,537 ounces 
of silver, 24,908 pounds of copper, 820,463 pouuds of lead, and 750,400 
pounds of zinc; 499 tons of lead ore containing 5 ounces of gold, 
3,490 ounces of silver, 4,038 pounds of copper, and 133,928 pounds of 
lead; and 127 tons of silver ore containing 1 ounce of gold, 555 ounces 
of silver, 876 pounds of copper, and 13,062 pounds of lead. Moscow 
Mines, Inc., operated the Burning Moscow group of claims in 1946 
and shipped 570 tons of silver ore, 638 tons of zinc ore, and 836 tons 
of zinc-lead ore. The remainder of the district output was largely 
244 tons of silver-lead ore produced from the Wild Bill and Rebel mines. 


BOX ELDER COUNTY 


Crater Island District.—About two cars of gold-copper ore from 
the Copper Blossom mine were shipped to & smelter in 1946. 

Lucin District.—Lessees worked the Copper Mountain mine in 
1946 and shipped two cars of copper ore to a smelter. 

Promontory District. From the Lake View Carbonate mine the 
Lakeview Mining Co. shipped 368 tons of zinc-lead ore to a smelter. . 


IRON COUNTY 


Indian Peak District. —The New Arrowhead Mining Co. operated 
the Arrowhead mine in 1946 and produced 259 tons of zinc-lead 
smelting ore and 29 tons of zinc-lead milling ore. 

Stateline District. —H. J. Holt operated the Etna Gold mine in 
1946 and shipped 60 tons of gold ore to a smelter. | 


JUAB COUNTY 


Mount Nebo District.—Lucius Rowe shipped 2 tons of high-grade | 
lead-gold ore to a smelter from the Central Sultana claim, and 2 tons 
of similar ore were produced from the Mona claim. 
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Tintic Distriot.— The Tintic district, which lies in both Juab and 
Utah Counties, is reviewed here. The table that follows gives the 
metal production in each section of the district in 1946, a comparison 
with the total in 1945, and the grand total from 1869 to 1946. 


Mine production of gold, silver, copper, lead, and zinc in Tintic district, Juab and 
Utah Counties, Utah, 1945-46, and total, 1869-1946, in terms of recovered 
me 


Silver 


Copper Zinc Total 


(fne. (pounds) 55 (pounds) val 
ounces) poun poun poun value 


— | — | À | H —ñjä—6 2 E E 


1946 

Juab County......... 6, 484, 000| 7, 367, 500| $2, 063, 170 
Utah County 1.993,000| ' 51,500| 962 

Total: 1946..... 8,477,000| 7,419,000| 3,025, 7% 

1945. Y 9. 850, 000| 5,255, 400| 2, 926. 511 

Total: 1869-1946. 2, 588, 373|259, 815, 729|242, 745, 561 1, 863,850, 070,68, 994, 5381393, 526, 912 


1 Figure not avallablo. 


The Chief Consolidated Mining Co. operated its Chief No. 1, 
Gemini, and Eureka Hill mines throughout 1946. Output from the 
three mines comprised 77,978 tons of zinc-lead milling ore containing 
1,391 ounces of gold, 339,240 ounces of silver, 44,134 pounds of copper, 
5,911,248 pounds of lead, and 9,379,179 pounds of zinc; 5,424 tons of 
silver smelting ore containing 110 ounces of gold, 25,835 ounces of 
silver, 20,043 pounds of copper, and 368,162 pounds of lead; and 1,726 
tons of lead smelting ore containing 22 ounces of gold, 14,970 ounces 
of silver, 2,089 pounds of copper, 514,311 pounds of lead, and 194,237 

ounds of zinc. In 1946 e properties ranked third among State 
ead producers and fourth in silver and zinc. 

Lessees operated the Centennial-Beck-Victoria mine throughout the 
year and shipped about 200 cars of silver ore to a smelter. Philip P. 
Clark, lessee, again worked the Godiva mine throughout the year and 
shipped 1,821 tons of silver ore and lead ore to smelters. The Mam- 
" moth Mining Co. increased its output of ore over 1,100 tons, compared 
with that in 1945; total 0 of 7,181 tons of smelting ore con- 
tained 401 ounces of gold, 20,459 ounces of silver, 66,961 pounds of 
copper, and 112,003 pounds of lead. Other production from the dis- 
trict was as follows: Dragon and Martha Washington properties, 371 
tons of silver ore; Eagle and Blue Bell mine, 801 tons of gold-silver ore; 
Windridge mine, 293 tons of silver ore; Alaska mine, 94 tons of zinc- 
ead ore; Showers group, 142 tons of zinc-lead ore and 83 tons of silver- 
ead ore. 

The Tintic Standard Mining Co. operated its Tintic Standard mine 
the entire year and shipped all production to smelters. Output com- 
prised 8,166 tons of gold-silver ore, which contained 661 ounces 0 
gold, 71,728 ounces of silver, 34,039 pounds of copper, and 650,486 
pounds of lead; and 2,781 tons of lead ore, which contained 134 ounces 
of gold, 19,103 ounces of silver, 6,723 pounds of copper, 1,365,683 
pounds of lead, and 57,389 pounds of zinc. The company worked the 
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Iron Blossom mine from July through December and shipped 1,132 
tons of silver ore to a smelter. 

The Tintic Bullion mine was operated in 1946 by the North Lily 
Mining Co. and the International Smelting & Refining Co. Output 
was high-grade gold ore shipped to a smelter. The mine ranked 
third among State gold producers in 1946. The Colorado Con- 
solidated Mines Co. operated its Colorado property from July through 
December and produced 1,935 tons of gold-silver ore which was shipped 
to a smelter. Owing to smelter strikes, the Yankee mine of the 
Yankee Consolidated Mining Co. was worked about 7 months; output 
was 877 tons of gold-silver ore shipped to a smelter. The Eureka 
Lilly Consolidated Mining Co. operated its Eureka Lilly group about 
7 months in 1946 and shipped 3,231 tons of copper-gold-silver ore to 
a smelter; metal content was 785 ounces of gold, 33,100 ounces of 
silver, and 164,867 pounds of copper. Other production from this 
part of the district, all shipped to smelters, included 375 tons of silver 
ore from the Eureka Bullion mine; 1,611 tons of gold-silver ore from 
the Mountain View group; and a few cars of silver ore from the 
Twentieth Century lease. 

West Tintic District.—S. L. Jerman, lessee, operated the Scotia 
group from July to December and shipped to smelters 117 tons of 
gold-silver ore containing 17 ounces of gold, 606 ounces of silver, 823 
pounds of copper, and 14,963 pounds of lead and 186 tons of lead 
ore containing 30 ounces of gold, 967 ounces of silver, 2,289 pounds 
of copper, and 36,575 pounds of lead. 


PIUTE COUNTY 


Gold Mountain District.—From the Annie Laurie claim 40 tons of 
gold ore were shipped to a smelter. 

Ohio District. —Tushar Mines, Inc., operated its Tushar group from 
July to November and shipped 32 tons of silver ore to a smelter. 
About 1 ton of lead ore shipped to & smelter from the Cascade claim 
ae 28 ounces of 8010 32 ounces of silver, and 256 pounds of 
ead. 

SALT LAKE COUNTY 


Big Cottonwood District.— Mountain Mines Co. worked the Lake 
Blanche and other claims from May to December and shipped to a 
smelter 65 tons of gold-silver ore containing 10 ounces of gold, 401 
ounces of silver, and 1,561 pounds of lead. 

Little Cottonwood District.— Production from the Little Cottonwood 
district in 1946 was shipped to smelters and included several cars of 
lead-copper ore and copper ore from the Wasatch Mines; 207 tons 
of silver ore from the Michigan-Utah mine dump; 1 ton of high-grade 
gold ore from the Clementine mine; and a test shipment of lead-copper 
ore from the Emma & South Hecla mine. In addition, R. G. Shaw 
worked the Peruvian Consolidated mine from June to October and 
shipped 106 tons of lead ore and 7 tons of zinc-lead ore to smelters. 

Smelter District.—Output credited to the Smelter district in 1946 
was lead plant dump slag and clean-ups shipped to a smelter. , 

West Mountain (Bingham) District.—In 1946 the West Mountain 
(Bingham) district contributed 79 percent of the State gold output, 
49 percent of the silver, 98 percent of the copper, 40 percent of the 
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lead, and 27 percent of the zine; the total value of the metal output 
declined 40 percent from that in 1945. The following table shows 
production in the district in 1945 and 1946 and the total from 1865 
to 1946. | 


Mine production of gold, silver, copper, lead, and zinc in West Mountain (Bingham) 
district, Salt Lake County, Utah, 1945-46, and total, 1885-1946, in terma of 


recovered metals 


— ——————— — —— 


19455 . 248, 923 3, 628, 2291448, 568, 800/45, 446, 000 29, 840, $79, 131,715 
1946... e eoru 140, 877| 2,030, 182/224, 166, 500/24, 685, 500 15, 186, 500 47, 429,473 
E 
Total: 1885-1946 3 479, 6071, 802, 426,865 
1 Figure not available. 
3 Short tons. 


Operations at the Utah uod mine of the Kennecott Copper 
Corp. in Bingham were seriously hampered by labor strikes, which 
closed the mine and mills from January 21 to June 26. Asa result, 
the output of copper ore declined over 50 percent from that in 1935; 
nevertheless, the mine remained the Nation’s leading copper mune 
and Utah’s leading gold and silver producer, as well as an important 
1 of molybdenum. Ge e ore was milled at the Arthur and 

agna plants at an average daily rate of 67,566 tons, compared with 
67,517 tons in 1945. Important quantities of copper continued to 
be leached from waste dumps and precipitated at the company plant 
at Lead Mine in the mouth of Bingham Canyon. 

The United States & Lark property, operated by the United States 
Smelting, Refining & Mining Co., continued to be the largest producer 
of lead and zinc in the State and ranked second in silver and fourth 
in gold. Labor strikes closed the mine from January 21 to June 26; 
consequently, output of ore declined greatly and for 1946 fell 43 a 
cent below that in 1945. The great bulk of the output was zinc-lead 
ore treated at the company Midvale concentrator, but in addition 
some gold-silver ore and lead ore were shipped to smelters and a few 
cars of zinc-lead ore to the Tooele slag-fuming plant. 

The National Tunnel & Mines Co. operated the Apex-Delaware 
group throughout the year; ore production was 25 percent less than 
in 1945. The output was mainly copper ore treated at the Tooele 
concentrator, but considerable zinc-lead ore also went to the Tooele 
concentrator and some to a lead smelter. In 1946 the property 
ranked second among State copper producers and fifth in gold. 

The Columbia group of the Ohio Copper Co. was worked contin- 
uously in 1946, and 515,732 tons of old tailings were treated in the 
company leaching-flotation plant. The yield was 5,277 tons of copper 
concentrate containing 351 ounces of gold, 3,883 ounces of £ We 
and 2,177,942 pounds of copper. In addition, 51 tons of precipitate 
copper were produced. 

- Combined Metals Reduction Co. and lessees operated the Butter- 
field group in 1946 and produced 737 tons of goldcailver ore, which 
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was shipped to a smelter, and 12,252 tons of zinc-lead ore, which was 
treated at the Bauer mill. Gross metal content of the total ore was 
1,422 ounces of gold, 61,012 ounces of silver, 1,669,464 pounds of lead, 
and 776,832 pounds of zinc. 

Montana-Bingham Consolidated Mining Co. operated its property 
for about 7 months in 1946 and shipped several cars of zinc-lead ore 
to the Midvale concentrator. 


SAN JUAN COUNTY 


La Sal District.—The Big Indian open-pit mine of the Ohio Copper 
Co. was operated throughout 1946. Carbonate copper ore treated 
in the company 250-ton flotation mill totaled 46,333 tons in 1940, 
which yielded 1,830 tons of copper concentrate containing 521 ounces 
of silver and 1,025,433 pounds of copper. 

White Canyon District.— Bronson & Cooper worked the Happy Jack 
claim from September 15 to October 30 and shipped 49 tons of copper 
ore to a smelter. | 


SUMMIT AND WASATCH COUNTIES 
PARK CITY REGION 


The Park City region includes the Uintah district in Summit 
County and the Blue Ledge and Snake Creek districts in Wasatch 
County. The following table shows the production and total value 
of we five metals in 1946 compared with 1945 and the total from 
1870 to 1946. 


Mine production of gold, silver, copper, lead, and zinc in Park City region, Summit 
pie bna Counties, Utah, 1945—46, and total, 1870-1946, in terms of recov- 
ered met 


pro- 
ducing} tons) |ounces)| ounces) 


oe — À— | — | ee |.—————— ———— [———————————À—— | —————————— 
— . A . | L————————L———————————LI————————— 


Total: 1870-1946 561, 806 234, 774, dr e 637, 413 2,408,443, 934685, 811, 111/367, 184, 321 
1 


| 
KI Figure not available. 


The Silver King Coalition Mines Co. operated its mine without 
interruption during 1946 and produced 28,665 tons of ore compared 
with 31,117 tons in 1945. Of the 28,665 tons, 28,367 tons of zinc-lead 
ore were treated in the company 800-ton flotation mill, which yielded 
3,003 tons of lead concentrate containing 231 ounces of gold, 208,509 
ounces of silver, 114,055 pounds of copper, 4,044,497 pounds of lead, 
and 434,086 pounds of zinc; and 1,979 tons of zinc concentrate con- 
taining 20 ounces of gold, 8,025 ounces of silver, 10,511 pounds of 
copper, 67,630 pounds of lead, and 2,421,363 pounds of zinc. In 
addition, direct shipments to smelters comprised 224 tons of silver 
ore, containing 6 ounces of gold, 2,326 ounces of silver, 721 pounds 
of copper, and 18,561 pounds of lead and 74 tons of lead ore containin 
2 ounces of gold, 1,827 ounces of silver, 639 pounds of copper, an 

798005—48—— —98 
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19,054 pounds of lead. In 1946 the property ranked sixth in State 
output of silver and lead and seventh in zinc. 

In 1946 the Park Utah Consolidated Mines Co. produced 28,401 
tons of zinc-lead ore from its Park Utah Consolidated group in Summit 
and Wasatch Counties, compared with 27,893 tons in 1945. Of the 
total, 27,834 tons were treated at the Tooele concentrator; gross 
metal content was 645 ounces of gold, 300,974 ounces of silver, 178 ,347 
pounds of copper, 4,802,538 pounds of lead, and 4,385,938 pounds 
of zinc. The remaining 567 tons were shipped to a lead smelter; 
metal content was 13 ounces of gold, 8,301 ounces of silver, 9,109 
pounds of copper, 200,344 pounds of lead, and 155,720 pounds of zinc. 

In August the Pacific Bridge Co. began production from the Grasselli 
tailings dump along Silver Creek, and the operation advanced rapidly 
to a major position in State output of zinc. During the remainder 
of the year, the company treated 196,793 tons of zinc-lead old tailings 
in the company 1,500-ton mill by screening, jigging, and spiral con- 
centration, after which the gravity concentrate was treated by selective 
flotation to produce lead concentrate and zinc concentrate. Con- 
centrates comprised 1,168 tons of lead concentrate—which contained 
59 ounces of gold, 35,636 ounces of silver, 24,294 pounds of copper, 
485,164 pounds of lead, and 180,830 pounds of zinc—and 1,978 tons 
of zinc concentrate, which contained 20 ounces of gold, 15,583 ounces 
of silver, 9,811 pounds of copper, 78,447 pounds of lead, and 2,238,621 
pounds of zinc. In 1946 the operation ranked eighth in State zinc 
output. 

he New Park Mining Co. operated its Park Galena and Mayflower 
properties throughout 1946 and produced 61,802 tons of ore, compared 
with 50,043 tons in 1945. Of the total, 61,521 tons of zinc-lead ore 
were treated in custom mills; gross metal content was 17,812 ounces 
of gold, 447,641 ounces of silver, 795,623 pounds of copper, 8,210,944 
pounds of lead, and 11,050,067 pounds of zinc. The remaining 281 
tons was gold ore shipped to a smelter; it contained 884 ounces of 
gold, 6,500 ounces of silver, 8,590 pounds of copper, and 24,402 pounds 
of lead. In 1946 the property ranked second in State lead and gold 
production and third in silver and zinc. 

The West Park Mining Co. operated its West Park mine from May 
to November and shipped 197 tons of copper ore to asmelter. Reuben 
Garbett re-treated about 18,000 tons of current tailings from the 
Silver King Coalition mill in & small flotation mill and produced 374 
tons of zinc middling, which was treated further at the Midvale 
concentrator. Remaining production from the region was 2,616 tons 
of old tailings, principally siliceous, shipped to smelters. 


TOOELE COUNTY 


Clifton District.—Fred Cook shipped 14 tons of lead ore to a smelter 
from the Herot claim. The Silver King claim produced 14 tons of 
copper smelting ore. 

Columbia District.—Joseph Marshall shipped about 2 cars of zinc 
ore from the Sultana claim to the Bauer mill for treatment. 

Dugway District.—Amos Epperson shipped 483 tons of zinc ore from 
the Smelter Canyon & Four Metals group to & smelter; and 8 tons of 
copper ore were produced from the Cannon claim. 
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Erickson District.—Treloar & Huber produced 37 tons of lead 
smelting ore from the Esther group. 

Free Coinage District. Eaton Leasers shipped 9 tons of lead ore 
from the White Quail claim to & smelter. 

North Tintic District.—H. A. Bellows worked the waste dump at the 
Scranton property intermittently during the year and shipped 2,900 
tons of zinc ore to a smelter. 

Ophir District. —The Ophir Development Co. operated its Ophir 
Hill mine from February to the end of the year and produced 444 tons 
of lead smelting ore and 399 tons of zinc-lead milling ore. Gross 
metal content of lead ore was 4 ounces of gold, 2,868 ounces of silver, 
5,492 pounds of copper, 99,445 pounds of lead, and 56,407 pounds of 
zinc; that of the zinc-lead ore, 3 ounces of gold, 2,467 ounces of silver 
7,418 pounds of copper, 54,979 pounds of lead, and 43,125 pounds of 
zinc. The Hidden Treasure Mine—the largest producer in the Ophir 
district in 1946—was worked under lease from September through 
December; output was 2,034 tons of zinc-lead ore. The Ophir unit of 
the United States Smelting, Refining & Mining Co. was operated under 
lease throughout the year and produced 857 tons of zinc-lead ore, 
pearly all of which was treated at the Midvale concentrator. 

Rush Valley District.— The West Calumet (Calumet) mine operated 
by the Combined Metals Reduction Co. was the largest producer in 
the Rush Valley district in 1946, ranking fourth in State lead output 
and sixth in zinc. Output comprised 30,713 tons of zinc-lead ore 
treated in the Bauer mill and 789 tons of lead ore shipped to a smelter. 
Metal content of the total ore was 1,723 ounces of gold, 220,918 ounces 
of silver, 5,889,092 pounds of lead, and 3,983,479 pounds of zinc. 
The company also operated the Honerine-Galena King and Bluestone 
groups in 1946. The former group produced 220 tons of lead smelting 
ore and 252 tons of zinc-lead milling ore; the latter produced 118 tons 
of lead ore shipped to a smelter. From the Silver Eagle group the 
Hampton Mining Co. shipped 2 cars of gold-silver ore to & smelter 
and several cars of zinc-lead ore to custom mills. From the Emilie 
claim 6 tons of lead ore were shipped to a smelter. 

Smelter District.— The slag-fuming plant of the International 
Smelting & Refining Co. at Tooele ranked second in State production 
of zinc and seventh in lead in 1946. The plant operated 359 days 
during the year and treated 179,715 tons of hot current slag, old cold 
slag, and crude ore. However, only the metals recovered from 
fuming 83,117 tons of old slag are credited to the plant as a producer 
in the Smelter district. The remaining metals are credited to the 
individual mines producing the ore and concentrates that yielded the 
current hot slag for treatment in the fuming plant. 

Willow Springs District.—Lessees operated the Oro Del Rey group 
from January 15 to November 15 and shipped 363 tons of gold-lead 
ore to smelters; 9 tons of gold ore were produced from the Depression 
mine. 

UTAH COUNTY 


American Fork District.— The Dutchman group was worked under 
lease the entire year, and 1,945 tons of zinc-lead ore were shipped to 
custom flotation mills; gross metal content of the ore was 56 ounces of 
gold, 7,798 ounces of silver, 6,938 pounds of copper, 370,798 pounds 
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of lead, and 775,619 pounds of zinc. From the Globe mine the Howell 
Mining Co. shipped to a custom mill 777 tons of zinc-lead ore con- 
taining 11 ounces of gold, 7,230 ounces of silver, 3,350 pounds of 
copper, 77,986 pounds of lead, and 133,223 pounds of zinc. From 
the Blue Rock claim 51 tons of lead ore were shipped to a smelter. 

Tintic District.— Mines in the Tintic district, including those of the 
Utah County section, are reviewed under Juab County. 


WASHINGTON COUNTY 


Tutsagubet District. —E. L. Cox worked the Dixie mine from 
January to October and shipped 530 tons of copper ore and 308 tons 
of lead ore to smelters. The total ore contained 2,693 ounces of silver 
181,093 pounds of copper, and 70,757 pounds of lead. 


WASHINGTON 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By C. E. NEEDHAM AND PAUL LUFF 


GENERAL SUMMARY 


N the production of gold, silver, copper, lead, and zinc in Washing- 
ton in 1946, the output of each metal declined from that in 1945. 
Copper made the poorest showing and slumped 22 percent in quan- 

tity, followed closely by lead, with 21 percent; gold decreased 12, silver 
6, and zinc 3 percent. In spite of higher average prices for all metals 
except gold, the total value of the five metals declined 4 percent— 
from $7,140,242 in 1945 to $6,886,748 in 1946; only zinc and silver 
Increased in value over 1945. Of the total value, zinc contributed 
over 40 percent, gold 26, copper 21, lead over 9, and silver 3 percent. 

Chelan County remained in first place in total value of the five 
metals produced in 1946, and Pend Oreille County was the only other 
county in the State having a metal output over $1,000,000. Together 
the two counties produced 79 percent of the State total value in 1946, 
compared with 84 percent in 1945. 

Labor strikes, manpower shortages, and lack of ore development 
were largely responsible for the downward trend in ore production. 
However, a few companies pushed their tonnages above the 1945 levels, 
among them the Pend Oreille Mines & Metals Co., the Knob Hill 
Mines, Inc., the Kaaba-Texas Mining Co., the Jamison-Higginbotham 

ining Co., and Bonanza Mines. 

All tonnage figures are short tons and dry weight”; that is, they do 
hot include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices: 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Year Gold ! Silver ? Copper 3 Lead ? Zinc? 

Per fine ounce| Per fine ounce| Per pound Per pound Per pou 
ö $35. 00 $0. 711+ $0. 121 $0. 067 $0. 093 
7 8 35. 00 7114 . 130 .075 . 108 
s das oca RE ODER tos 35. 00 .7114- .135 . 080 . 114 
DL RM NENNEN 35. 00 .7114- 135 . 086 115 
CCC 35. 00 . 808 . 162 . 109 122 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67 + ($20.671835) per fine ounce. 
1910 50 00 buying price for newly mined silver 1942 to June 30, 1946: 80.711111 11: July 1, 1946 to Dec. 31, 
: $0.905 


A Yearly average welghted price of all grades of primary metal sold by producers; price includes bonus 
Payments by the Office of Metals Reserve for overquota production. 
1549 
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Mine production of gold, silver, copper, lead, and zinc in Washington, 1942-46, 
and total, 1860-1946, in terms of recovered metals 


Mines producing Gold (lode and placer) | Silver (lode and placer) 
Y. 20 c e, (sbort A Ad ĩðͤ 
ear tons 
Lode Placer Fine ounces} Value |Fine ounces Value 


1 1860-1903: Figures not available; 1904-46, 12,525,422 tons produced. 
3 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1946, by 
months, in terms of recovered metals 


N 
8 


Gold (flne 
ounces) 


Silver (fine 
ounces) 


(pounds) 


Januar ggg 5, 254 21, 135 538, 000 1, 748 000 
Februar 5, 436 17, 045 524, 000 1, 962, 000 
P ·˙·¹iAA ³⁰·¹¹̃ ⁰˙ͥu ee 5, 425 25, 746 610, 000 2, 162, 000 

0 elio cxueil esc 8 5, 052 25, 323 588, 000 1, 996, 000 
By cu cce esu ee 4, 346 21, 620 666, 000 2, 304, 000 
JUDA AAN eles eee ce UC 4, 682 23, 812 404, 000 2, 096, 000 
// A 4, 323 25, 363 242, 000 1, 154, 000 
August... 3, 045 22, 167 : 232, 000 1, 340, 000 
September 4, 073 2A, 267 796, 546, 000 2, 248, 000 
October 4, 460 402 714, 610, 000 2, 270, 000 
November... 2, 864 17, 612 214, 608, 000 1, 638, 000 
December 2, 208 15, 961 8, 506, 000 1, 740, 000 
Total: 194. 51, 168 204, 453 054, 5, 974, 000 22, 658, 000 
HORMONE ONERE 57, 800 281, 444 642, 7, 604, 000 23, 386, 000 


Gold. The decrease of about 6,700 ounces in the State output of 
recoverable gold in 1946, compared with 1945, resulted in large part 
from a reduced output of gold from the Holden property of the Howe 
Sound Co. in Chelan County; the mine, however, remained the State's 
leading gold producer by a wide margin. The Knob Hill mine in 
Ferry County was the only other important gold producer in 1946; 
output from this property was 7 percent piat than in 1945. These 
two properties supplied over 96 percent of the State total gold in 1946. 
Placer mining was more active 1n 1946 than in 1945; the quantity of 
gravel washed was 90 times greater than in 1945, but the quantity 
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of gold recovered increased only a little more than seven times, 
Fifty-eight percent of the State gold output in 1946 was recovered 
from ore treated in concentration mills and most of the remainder 
from current slimes cyanided. 

Silver.—Silver production in Washington in 1946 remained entirely 
a byproduct of gold and base-metal ores. ain, the two leading 
silver producers were the Holden and Knob Hill mines, but in 1946 
their position were reversed, Knob Hill leading by a small margin. 
Neither company in 1946 maintained its 1945 level of silver output. 
The Kaaba mine in Okanogan County ranked third and increased 
its silver output over 50 percent compared with 1945 output. These 
three properties supplied 86 percent of the State total silver in 1946. 

Gold ore moved to first place as a source of silver in Washington 
in 1946, contributing 40 percent, and zinc-copper ore dropped to 35 
percent; zinc-lead ore Poue 20 percent, lead ore 5 percent, and 
zinc ore, copper ore, and placers together less than 0.5 percent. Of the 
State silver output in 1946, 57 percent was recovered from ore treated 
in concentration mills; 37 percent from ore, concentrates, and current 
slimes cyanided; and nearly all the remainder from crude ore smelted. 

Copper.—Copper output in Washington in 1946 declined for the 
sixth consecutive year. The Holden mine in Chelan County, pro- 
ducing from zinc-copper ore treated by flotation, remained the onl 
significant copper producer. In November the Holden mill close A 
and all work was directed toward mine development. 

Lead.—The marked decline in lead production in Washington in 
1946 resulted mainly from labor strikes in the Metaline district, 
Pend Oreille County. The Grandview mine of the American Zinc, 
Lead & Smelting Co. was the leading producer, followed by the prop- 
erty of the Pend Oreille Mines & Metals Co., both in Pend Oreille 
County. The Bonanza mine in Stevens County ranked third, and 
the Metaline Mining & Leasing Co. was fourth. These four prop- 
erties produced 88 percent of the State total lead. About 80 percent 
of the total lead output was derived from zinc-lead ore concentrated, 
and nearly all the remainder from lead ore concentrated. 

Zinc.—Among the five metals in Washington in 1946, zinc made the 
best showing. The slight decline was due mainly to reduced produc- 
tion at the Holden mine and to work stoppages for 2 months caused 
by a labor strike at the properties of the American Zinc, Lead & 
Smelting Co. and the Metaline Mining & Leasing Co. Nearly 99 
percent of the State zinc came from the five following properties, 
ranking in the order named: The Grandview mine; the propert 
operated by the Pend Oreille Mines & Metals Co.; the Dee Gree 
mine of the Jamison-Higgenbotham Mining Co. in Stevens County; 
the Holden mine; and the property of the Metaline Mining & Leas- 
ing Co. Sixty-nine percent of the total zinc was recovered from zinc- 
lead ore concentrated, 16 percent from zinc ore concentrated, and 
15 percent from zinc-copper ore concentrated. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1946, by 
counties, in terms of recovered metals 


——— ——— e e oom ep mm mmm — 


Okanogan -_ ................... 


Pend Oreille 
S8nohomish................... 
Stevens....................... 
Whitman... oou A 
Total: 1946... 
County 

BOO MORTE AA ⁵ «˙ ]˙⁰ ͤͤ- m’m ] m; ⁊õͤ d hk; 888 $2, 988 
BONN ec hn A AAA EE, ði 35 
Chelan........... 8, 987, 000 | $1,455,894 |............].........--- 3, 090, 600 
LA a E EE, EE, EE E e 733, 139 
Was ac GE d.,, ⁊ͤ dus, wm; E, AAA EE 389 
Okanogan....... 31, 000 5, 022 325, 000 85, 370 
Pend Oreille..... 13, 000 2, 106 | 4, 448, 000 2, 368, 008 
Snohomish....... 16, 000 EA E, AA 3, 014 
Stevens 7, 1,134 | 1,201,000 603, 010 
Kale TT s , , EE, A DEER 105 
Total: 1946 9, 054,000 | 1,466,748 | 5,974,000 6, 886, 748 

1945. 11,642. 000 | 1,571,670 | 7, 604, 000 653, 944 2, 689, 390 7, 140, 243 


fs 


Gold produced at placer mines in Washington, 1942-46, by classes of mines an 
by methods of recovery 


Gold recovered 
T pissed 
ines pro-| treat 
Class and method ducing (cubic 
yards) 
Dragline dredges: 
1; EEN, MA ut eb Ead auc AA 8 
IMMO EE 1 10, 000 298 
Nonfloating washing plants: ! 
JJ!!! wea RE E Reb 7 43, 491 332 . 267 
eegene 1 4, 830 114 . 826 
J!!! 8 1 5, 500 55 . 350 
IJ;;ö; « .-... wr. ccc d sas iac c 8 
1öü; . ⁵—w e 1 15, 000 11 . 026 
Small-scale hand methods: 
J ite eh A 11 700 24 1. 200 
1913- A NN 1 40 2 1.750 
TOA A 8 2 75 4 1. 967 
1049 A A y A 3 275 14 1. 782 
e A SI 3 115 5 1.52 
Grand total, placer: 
EE 18 44, 191 356 .282 
IJ oe ai edu ĩ 2 4, 870 116 .834 
A E TNE 8 3 5, 575 59 370 
WE es ot ß AA 3 5 14 1. 782 
AN Meter ce hti ce] 5 25, 115 101 3, 535 . 141 


! Includes all placer operations using power excavator and washing plant, both on land; &n outfit 
with movable washing plant is termed a “‘dry-land dredge.” : GC í 
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MINING INDUSTRY 


Increased average prices for all metals except gold failed to halt 
the downward trend in ore output in Washington in 1946, and the 

uantity of ore produced declined 11 percent from that in 1945. 

hief among the causes for the decrease were the 2-month strike, 
called late in June, at operations of the American Zinc, Lead & Smelt- 
ing Co. and the Metaline Mining & Leasing Co.; continued labor 
shortages at many mines; and the closing of the Holden mill in Novem- 
ber in preparation for a 6-month development program at the mine. 
During the year, the seven leading properties produced 842,186 tons 
of ore—98 percent of the State total—compared with 947,167 tons 
in 1945. 


ORE CLASSIFICATION 


Details of ore classification are given in the chapter of this volume 
on Gold and Silver. 


Ore sold or treated in Washington in ra with content in terms of recovered 
me 


(pounds) 


— —— | M | fe ñö———̃— 3 ů2 ͤͤſx—— 


Copper ore. e AE de 
Lead ore 2,150 | 1,066, 800 51, 000 
, se 4, 000 78, 000 3, 580, 000 
Zinc-copper oro 8, 987, 000 |........ 3, 460, 000 
Zinc-lead oro 44,850 | 4,829, 200 | 15, 567, 000 
Total, lode mines 9, 054, 000 | 5,974, 000 | 22, 658, 000 
Total, placers... VF I 777 AAA 8 
Total: 194606. 9, 054, 000 5, 974, 000 22, 658, 000 

33 11, 642,000 | 7,604,000 | 23, 386, 000 


METALLURGIC INDUSTRY 


Of the 858,023 tons of lode material from Washington mines sold 
or treated in 1946, 806,147 tons (94 percent) went to concentratin 
mills, 43,107 tons (5 percent) to a cyanidation-concentration mill 
and 8,769 tons (1 percent) to smelters, compared with 94, 4, and 2 
percent, respectively, in 1945. 

The cyanide Ment at the Holden mill at Holden operated throughout 
the year until November 9, except for May; 416,721 tons of current 
flotation tailings from zinc-copper ore were cyanided. "The 400-ton 
cyanidation-concentration mill of Knob Hill Mines, Inc., at Republic 
Was active throughout the year and cyanided 12,543 tons of crude 

ore, 28,433 tons of current flotation tailings, and 1,110 tons of flotation 
concentrate. 

The 806,147 tons of ore treated by concentration in 1946 were dis- 
tributed among eight mills as follows: One plant, 491,402 tons of 
zinc-copper ore; four plants, 268,043 tons of zinc-lead ore; two plants, 
6,920 tons of lead ore; and one plant, 39,634 tons of zinc ore. In 
addition, 148 tons of zinc-lead ore were shipped to Bauer, Utah, for 
treatment. 
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Mine production of metals in Washington in 1946, by methods of recovery, in 
terms of recovered metals 


Zine 


Method of recovery (short unds) | (pounds) | (pounds) 
tons) 

Ore, concentrates, and current 
slimes cyanided................... 458,807 | 19,365 | 99,101 |............].....----...]..---.--.--- 
Concentrates smelted ..........--... 806, 147 9, 037, 468 | 5,931,400 | 22, 621, 350 
OI LLL oLl... 8, 769 16, 532 42, 600 36, 650 
CCC A A, IA // arose teh bre eire ee 
Tot aia 9, 054, 000 | 5,974,000 | 22, 658, 000 
281, 444 | 11,642, 000 | 7,604, 000 | 23, 386, 000 


—— — -. ͥ eme e e als a e e e e ee e e 


Mine production of metals from cyanidation mills ! (with or without concentration 
equipment) in Washington in 1946, by counties, in terms of recovered metals 


Recovered in bullion | Concentrates pena and recovered 


Ore treated 
County (short tons) Concen- 
l Gold (fine | Silver (fine trates Gold (fine | Silver (fine 
ounces) ounces) produced ounces) ounces) 


(short tons) 
Delega e (1) 2 2, 493 ESRB E AAA GE aea uei eae 
AA REESE 3 44,217 11, 265 57,204 1,021 5,607 88, 024 
Total: 194. 3 44, 217 13, 758 61,077 1, 021 5, 607 38, 024 
117! 4 33, 227 5, 060 27, 907 2, 170 10, 932 B1, 685 


! No amalgamation in 1945 or 1946. 
2 Material cyanided was 416,721 tons of current tailings from zinc-copper ore. 


3 Includes 1,110 tons of flotation concentrates cyanided. 
Includes 774 tons of flotation concentrates cyanided. 


Mine production of metals from concentrating mills in Washington in 1946, by 
counties, in terms of recovered metals 


Concentrates smelted and recovered metal 


County (short Copper 


Lead 
(pounds) | (pounds) 


tons) 
Chelan................... 491, 402 23, 868 29,860 | $89,986 | 8,987,000 |............ 
Okanogan...............- 20, 395 425 1 
Pend Oreille. ............ 247, 048 17,330 |.......... 
Stevens.................. 46, 702 4, 390 20 
Total: 1946. 806, 147 46, 013 29, 881 
A A 914, 931 52, 961 39, 940 
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Gross metal content of concentrates produced from ores mined in Washington in 
1946, by classes of concentrates smelted 


Concen- Gross metal content 
trates 
Class of concentrate produced 

(short Gold (fine | Silver (fine| Copper Lead 

tons) ounces) ounces) (pounds) | (pounds) 
e ee vr ue 1, 021 5, 607 ,, erp" NES 
COD DOP uiia ere oid 20, 027 29, 588 87,326 | 9,166,314 |............ 
Led. EEN " 13 59, 596 ,033 5, 820, 140 
Cùͥ/// A 2¹, 547 279 , 956 147, 355 ; 
Ito e 25x) C 1 106 618 
Total: 1046 2228. 47, 034 35, 488 190, 008 | 9, 345, 341 | 6,109, 104 

IEN 55, 131 60, 872 243, 123 | 12,010,680 | 7,811,545 


Mine production of metals from Washington concentrates shipped to smelters in 
1946, in terms of recovered metals 


BY COUNTIES 


Concen- Gold Silver 
Copper Lead Zinc 
trates (fine (fine 
(short tons) ounces) ounces) | (Pounds) | (pounds) | (pounds) 
Shells Lo Edel 29, 860 80,986 | 8,987,000 |............ 3, 460, 000 
Petty... irose meg zw lsence 5, 607 /// A ewe eia. 
Okano gan 1 37, 964 31. 000 325, 000 116, 500 
Pend Oreille..................|] 17,330 |............ 7,375 13, 000 | 4,448,000 | 15,370, 500 
Stevens 20 16, 659 6,468 | 1, 158, 400 3, 674, 350 
Total: 19046... 35, 488 190,008 | 9,037,468 | 5,931,400 | 22, 621,350 
19155 —knV 60, 872 243,123 | 11,630,956 | 7, 562,479 | 23, 363, 320 


38:094 EE, ůmꝝ EE 
87,326 | 8,900,150 |............].----------- 
59, 596 22,971 | 8,718, 231 154, 415 
4, 956 114, 314 212,669 | 22, 466, 935 
106 33 5000 — 


190,008 | 9, 037,468 | 5, 931, 400 | 22, 621, 350 


Gross metal content of Washington crude ore shipped to smelters in 1946, by 
classes of ore 


Gross metal content 


Ore 
Class of ore (short 
tons) Gold (fine | Silver (fine | Copper 
ounces) ounces) (pounds) 
Dry and siliceous gold........ 8, 515 1, 814 EA AE lon Ree cuius 
Spfr. 43 3 349 16, 360 
Zinc-lead. .................... 211 4 4, 857 650 
Total: 1946 8, 769 1, 821 13, 347 17, 010 
r 18, 692 1,914 10, 414 1], 351 
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Mine production of metals from Washington crude ore shippedYto smelters in 
1946, in terms of recovered metals 


BY COUNTIES 


Ores al Gold N Silver ne Copper 


Lead Zine 
(pounds) | (pounds) | (pounds) 


Chelan...............--..-... 285 128 | 11099 EUR 
e ON 8, 230 1,691 | 3. 082 A A A 
Snohomíish.................... 43 3 349 16, 00 
Stevens 211 4 42, 600 36, 650 
Total: 194 8, 769 1, 821 42, 600 36, 650 

1945 aoc ors mee Ra 18, 692 1, 914 41, 521 22, 680 

BY CLASSES OF ORE 

Dry and siliceous gold........ 8, 515 1, 814 NA A RSEN x 
Copper. A coed cater daws 43 3 349 16, 000 |............]- -..--...... 
KA eT EMEN 211 4 4, 857 532 42, 600 36. 0 
Total: 1960. 8, 769 1, 821 13, 347 16, 532 42, 600 36, 650 


REVIEW BY COUNTIES AND DISTRICTS 


Mine production of gold, silver, copper, lead, and zinc in Washington in 1946, by 
counties and districts, in terms of recovered metals 


Mines pro- Ore Gold | Silver 


ducing ee GOF j F | o per | Lead Zine | Total 
an an opper 
County and district treated | placer) | placer) | (pounds) | (pounds) | (pounds) | value 
Lode | Placer eh (fine | (fine 
ounces)| ounces) 

Asotin County: 

Snake River ld oi 8I 16 Told $2, 983 
Benton County: 

Columbia River. 1 !( ĩ³ĩW¹.¹ cake oe O 35 
Chelan County: 

Chelan Lake. 1 491, 402 | 32, 353 | 93, 859 |8, 987, 000 |.........- 3, 460, 000 3,088, 207 

Peshastin Creek..... 114 90 r on cece EH 3, 507 

Wenatchee River y PA 195 // 
Ferry Ge 

Republio (Eureka)... 4 uiu 51,337 | 18, 563 |103, 26000 733, 139 
Kittitas County: 

Swauk...............|.....- Los MD. oh E EEN 389 
Okanogan County: 

Loomis-Oroville . .... ; Mj ones eed 20, 395 1 31,000 | 325,000 116, 500 85, 370 
Pend Oreille County: 

Metaline............. ^W A 247,648 |........ 13, 000 |4, 448, 000 |15, 370, 500 |2, 368, 098 
Snohomish County: 

Inden 1 43 3 16,000 |..........]....-...-.- 2, 979 

Bultan aana lis /// A 35 
Stevens County: 

ossburg ............ 2 oce 4, 109 8 | 13, 568 2, 500 | 856,000 80, 000 114, 712 

Deer Tralil........... lución 3, 170 10 500 287, 000 51, 000 41, 606 

Northport. .......... 3 39, 634 6 08 4, 000 78,000 | 3,580,000 | 446, 602 
Whitman County: 

Snake River C ))) é 10⁵ 

Total Washington. 16 5 |858, 023 | 51, 168 |264, 453 9, 054, 000 |5, 974, 000 |22, 658, 000 |6, 886, 748 


ASOTIN COUNTY 


Snake River District.—Clyne J. Johnson operated a dragline dredge 
on the Ausman claim intermittently for nine months during 1946 and 
washed about 10,000 cubic yards of gravel, which yielded 85 ounces 
of gold and 16 ounces of silver. 
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CHELAN COUNTY 


Chelan Lake District—The Holden mine of the Howe Sound Co. 
remained the leading producer of gold and copper in Washington in 
1946 but dropped to second place in silver and from third to fourth 

lace in zinc output. The mine was operated throughout the year, 
But the company 2,000-ton flotation mill was closed November 9. 
Zinc-copper ore treated declined from 617,120 tons in 1945 to 491,402 
tons in 1946; gross metal content of the ore treated in 1946 was 37,700 
ounces of gold, 136,700 ounces of silver, 9,750,000 pounds of copper, 
and 5,875,000 pounds of zinc. The mill yielded 20,027 tons of copper 
concentrate and 3,841 tons of zinc concentrate. In addition, 416,721 
tons of current tailings were treated by cyanidation to produce gold 
and silver bullion. In November an extensive development program 
was launched at the mine to last about 6 months, during which time 
the mill will remain idle. 

Peshastin Creek (Blewett) District.—Karl W. Fackler operated the 
FOEDE mine in 1946 and shipped two cars of high-grade gold ore to 
a smelter. 

Wenatchee River District.—A few cars of highly siliceous low-grade 
gold ore from the Gold King and MacBeth claims were shipped to a 
smelter early in the year, after which option on the property was 
surrendered by the Knob Hill Mines, Inc. | 


FERRY COUNTY 


Republic District.--Knob Hill Mines, Inc., operated its mine 
throughout 1946 and produced 84 percent of the ore mined in the 
district; the output of ore was substantially higher than in 1945. 
The mine was the State's leading silver producer in 1946 and ranked 
second in gold. The company 400-ton dotationcevanidation mill was 
operated continuously throughout the year; during the first quarter 
the flotation concentrate was given special cyanidation treatment and 
discarded; during the second quarter, the ore was cyanided directl 
without flotation treatment; beginning July 1 flotation was resumed, 
and until November 1 the concentrate was subjected to cyanidation 
before shipment to a smelter; and after November 1 the concentrate 
without cyanidation went to a smelter. Lessees worked several 
claims of the Aurum group and shipped 4,541 tons of gold ore to a 
smelter. A car of similar ore was shipped also from the Republic 

oup. C. M. Trevitt shipped 3,635 tons of gold ore from the South 

enn mine to & smelter; the metal content was 480 ounces of gold and 


2,344 ounces of silver. 
KITTITAS COUNTY 


Swauk Disrict.—The Mohawk Mining Co. operated a dry-land 
dredge on Swauk Creek during the 1946 season. The washing of 
&bout 15,000 cubic yards of gravel yielded 11 ounces of gold and 


5 ounces of silver. 
OKANOGAN COUNTY 
Loomis-Oroville District.—The Kaaba mine of the Kaaba-Texas 


Mining Co. ranked third in silver output and fifth in lead amon 
Washington producers in 1946. The company 150-ton flotation m 
operated at a daily average of 98 tons during the year and treated 


20,395 tons of zinc-lead ore which contained 2 ounces of gold, 40,750 
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ounces of silver, 80,000 pounds of copper, 530,000 pounds of lead, 
and 300,000 pounds of zinc. 
PEND OREILLE COUNTY a 

Metaline District. — Output of zinc-lead ore from the Metaline 
district held steady in 1946 in spite of some labor difficulties, and 
production declined little more than 2 percent from that in 1945; 
despite higher prices for silver, copper, lead, and zinc, the value of 
metal output in 1946 decreased 1 percent from that in 1945. 

In 1946 the Grandview mine of the American Zinc, Lead & Smelting 
Co. ranked first in output of lead and zinc among State pro- 
ducers, but production of ore dropped nearly 6 percent from that 
in 1945, largely because of a labor strike at the property from June 
25 to August 26. 

The Pend Oreille Mines & Metals Co. operated its Josephine, 
Hortense, Sullivan, and Yellowhead groups throughout the year and 
treated 122,106 tons of zinc-lead ore in the company 750-ton flotation 
mill, compared with 116,696 tons in 1945. Gross metal content 
of the ore was 5,000 ounces of silver, 20,000 pounds of copper, 1,680,000 
pounds of lead, and 7,400,000 pounds of zinc. 

Operations of the Metaline Mining & Leasing Co. were hampered 
during the year by a labor strike, which closed the company mine 
from June 25 to August 26, and ore production declined over 8 percent 
from 1945. Among State producers in 1946, the property ranked 
fourth in lead production and fifth in zinc. 


SNOHOMISH COUNTY 
Index District.— The Index Mining Co. conducted loration on 
the Sunset claim during the year and shipped a car of copper ore 


to a smelter. 
STEVENS COUNTY 

Bossburg District.—Bonanza Lead operated its Bonanza mine and 
100-ton flotation mill throughout the year. The property ranked 
third among State lead producers. Morris & ES lessees, 
operated the Young America mine about 150 days in 1946 and 
produced a total of 359 tons of zinc-lead ore. Of this quantity 211 
tons, containing 4 ounces of gold, 4,857 ounces of silver, 650 pounds 
of copper, 43,424 pounds of lead, and 45,865 pounds of zinc, 
were shipped to a smelter; the remaining 148 tons treated at Bauer, 
Utah, contained 5 ounces of gold, 1,793 ounces of silver, 481 pounds 
of copper, 16,431 pounds of lead, and 58,232 pounds of zinc. 

Deer Trail District.— Zenith Mines, Inc., lessee, mined a substantial 
quantity of lead ore from the Cleveland mine, which yielded several 
cars of lead concentrate and a car of zinc concentrate. The property 
ranked sixth among State lead producers in 1946. 

Northport District.— The Jamison-Higginbotham Mining Co., 
worked its Deep Creek mine and produced 39,634 tons of zinc ore in 
1946, an increase of more than 10,000 tons over its 1945 output. 
The ore was treated in the Sierra Zinc Co. Blue Ridge flotation mill 
on Deep Creek. The zinc concentrate produced (3,295 tons) con- 
tained 6 ounces of gold, 708 ounces of silver, 4,111 pounds of copper, 
81,242 pounds of lead, and 4,000,000 pounds of zinc. The property 
ranked third among State zinc producers in 1946. 


Wyoming 
Gold, Silver, Copper, and Lead 


(MINE REPORT) 
By 8. A. GUSTAVSON 


GENERAL SUMMARY 


N Wyoming, intermittent operation of three lode and two placer 
mines accounted for all the 1946 production of gold, silver, and 
copper; the total value was $4,020. No recoverable lead or zinc was 

mined. The total production in 1945 of gold, silver, and lead was 
valued at $608. In 1946, 105 ounces of gold, 26 ounces of silver, and 
2,000 pounds of copper were recovered from mining operations, com- 

ared with 2 ounces of gold, 31 ounces of silver, and 6,000 pounds of 

ead in 1945. 

À summary of the past production of Wyoming shows that the 
State has produced gold, silver, copper, and lead having a total value 
of $7,577,418 during the period 1867 to 1946, inclusive. Gold and 
silver have been produced from many localities throughout the State, 
whereas the output of copper (most of which was mined prior to 1924 
and which represents over three-fourths of the total recorded value of 
the four metals) has come from the Encampment district, in Carbon 
County; the Hartville district, originally in Laramie County, now in 
Platte County ; and the Laramie district, in Albany County. All the 
lead produced in the State came from the Spring Creek district, in 
Carbon County; the Hurricane district, in Crook County; and the 
Douglas Creek district, in Albany County; it was mined during 1932, 
1934, 1935, 1942, and 1945. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices. 


Prices of gold, silver, copper, lead, and zinc, 1942-46 


Year Gold! Bilver 1 Copper ? Lead? Zinc! 
Per fine ounce| Per fine ounce| Per pound | Per pound | Per pound 
c Etudes du euicu ee $35. 00 $0. 7114- $0. 121 $0. 067 $0. 093 
1943 EE 35. 00 DOE . 130 .075 . 108 
ö esas 8 35. 00 AE . 135 . 080 . 114 
JJ! 35. 00 .711＋ . 135 . 086 . 115 
NEE 35. 00 . 808 . 162 . 109 . 122 


1 Price under authority of Gold Reserve Act of Jan. 31, 1034. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+-($20.671835) per fine ounce. 
Si a ary buying price for newly mined silver. 1942 to June 30, 1946: $0.71111111; July 1, 1946, to Doc. 
i Yearly average weighted price of all grades of primary metal sold by producers; price includes bonus 
payments by Office of Metals Reserve for overquota production. 
1559 
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MINE PRODUCTION 


The following table shows the annual output of ore from lode mines 
producing gold, silver, copper, and lead and the quantity and value 
of the metals recovered from both lode and placer mines in Wyoming 
from 1942 to 1946; it also gives the total production of metals from 
1867 to 1946. 


Mine production of gold, silver, copper, and lead in Wyoming, 1942-46, and total, 
1867-1946, in terms of recovered metals 


Silver (lode 
&nd placer) 


Ore 
'Total 
Year (short 

tons) value 
1942. 84 23] 3805 32 877777 $1, 244 
1J%/%%/§; A AA PERA !...... --- fep OM PUE eques, A 
19444. 6| 2%) , ͥ aes oe ee ela 702 
1945.. 62) 2 70 3| ⁵³ 2222 608 
ot 61 Monde DEE 4,020 
1, 486 7, 577, 418 


1867-1946....| (2) | 78,041 {1, 839, 763 | 74,692 | 51,797 | 3 16, 326 |5, 684, 372 


1 Includes less an V ton of recoverable copper produced in 1945 from the Bartlett (Copper King) mins 
n unty. 
3 Figure not available. 
3 Short tons. 
REVIEW BY COUNTIES 
ALBANY COUNTY; 


One lode and two placer mines operated in Albany County in 1946. 
The Silver King Mining Co. made a test shipment of 19 tons of copper 
ore from the Silver King mine in sec. 20, T. 16 N., R. 72 W. (a few miles 
east of Laramie). The ore contained 0.4 ounce of gold, 10 ounces of 
silver, and 1,027 pounds of copper. The Medicine Bow Mining Co. 
operated a dragline excavator and dry-land washi lant on the 
McClellan and F € M claims on Douglas, Muddy, e, Jim, and 
Willow Creeks, all situated in the Douglas Creek district. The plant 
was operated from June to October and washed about 8,000 cubic 
yards of gravel, which yielded 14 ounces of gold and 3 ounces of silver. 
About 3 ounces of gold were recovered from small hand operations at 
the Triangle placer on Beaver Creek. 


FREMONT COUNTY 


Two lode mines, both in the Atlantic City and South Pass district, 
were operated in Fremont County in 1946. J. E. Vanderwalker & 
Co. operated the Duncan mine during September and produced 17 
tons of ore containing 83 ounces of gold and 12 ounces of silver. J. 
Don Birch and Rex Birch treated by amalgamation 25 tons of ore 
from the Mary B mine in the Lemlie mill, recovering about 5 ounces of 
gold and 1 ounce of silver. The Mica Mountain Mines, Inc., made 
F at the Carissa mine and mill to begin mining operations 
in é 


PART IV. FOREIGN REVIEWs 


The Mineral Industry of 


Middle and South America 


By SUMNER M. ANDERSON 
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GENERAL SUMMARY ? 


INING in the Western Hemisphere south of the United States, 
as in the rest of the world, encountered many retarding ob- 
stacles in 1946 in adjusting to postwar conditions. Production 

of about one-third of the principal metals in 1946 increased, but only 
two of the large-tonnage ores—bauxite and iron ore—were included 
in this group. The scarcity and increased cost of labor, strikes and 
other manifestations of social unrest, high rates of taxation, burden- 
some legislation, and continued scarcity of machinery and supplies 
combined to nullify, in most mining operations, the incentive offered 
by favorable demand and prices. 

Production of nonmetallic minerals responded better in general to 
increased demand where such demand was predominantly local rather 
than international, and in particular to the favorable world market 
for diamonds and Chilean nitrates. 

! Reviews of the mineral industries in Canada, Newfoundland, and the Eastern Hemisphere cannot be 
resented in Minerals Yearbook, 1946 (except in part in various commodity chapters), as a result of reduo- 
dT he tonnage unit used in this chapter is the metric ton. 

A few discrepancies exist between the foreign statistics in some of the commodity chapters and the sta- 


tistics presented in this chapter inasmuch as the latter are based on new and revised information received 
from abroad, subsequent to the preparation of the commodity chapters. 
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Outstanding success was attained in improving the output of 
hydrocarbons. Increased cual production by Mexico, Peru, and 
possibly Colombia more than offset decreases in Brazil and Cl. ile. 
A slight recession in the crude petroleum yields of Argentina, Co- 
lombia, Peru, Ecuador, Brazil, and Trinidad was overshadowed by 
the enormous increase in Venezucla and the lesser but substantial 
gain in Mexico. Increased output of refinery products was recorded 
from S of the 10 countries that have refining facilities. 


MIDDLE AMERICA 
BRITISH WEST INDIES 


Mineral production in the British West Indies is confined to asphalt 
und petroleum, limestone and lime, construction stone (including sand 
and gravel), and salt. 

Bahamas.—I¢xtraction of salt from sea water by West India 
Chemicals, Ltd., which amounted to 60,960 tons in 1944 and 38,825 
35 in 1945, and the production of limestone have not been reported 
o: 1946. 

Petroleum exploration was active throughout}1946,! but; production 
has net yet been attained. Concessions totaling 47,399 square miles 
of land and off-shore waters have been UL to seven companies 
and extensive exploration is under way by use of gravity, seismic, and 
magnetic survey methods. The first test well, started on April 24, 
PAL on Andros Island reached a depth of 12 440 feet by the end of 
the year. 

Barbados.—Quantities of limestone, sandstone, sand, and earth 
produced locally for domestic consumption have not been reported 
for 1916. Production of the variety of natural asphalt known as 
manjak has been dwindling for several years and was insignificant 
in 1916. The British Union Oil Co. bails small quantities of crude 
petroleum from shallow wells for local refining and use. Production 
amounted to 1,738 barrels in 1945 and 1,278 barrels in 1946. About 
7 million cubic feet of natural gas a year come from the same field. 

Bermuda.—Bermuda is reported to quarry about 75,000 tons of 
limestone a year, of which roughly 22,000 tons is burned to vicld some 
12,500 tons of lime, and the remainder is used in construction end 
road building. 

Jamaica.—Limestone and lime are produced in Jamaica in unre- 
ported amounts. 

The potential success of bauxite mining offers one of the few pros- 
pects for the island's economic rehabilitation. Sample shipnients 
were made in 1946, and both the Reynolds Metals Co. and damaica 
Bauxites, Ltd. (Aluminum Co. of Canada) continued postponement 
of commercial development of their concessions pending long-delaycd 
adoption of a mining code for Jamaica? Intensive prospecting of the 
dauxite deposits was begun in 1942 and discontinued in 1946. 

Turks and Caicos Islands (Jamaica Dependencies).—Increase in 
production of salt from 21,229 tons in 1945 to 31,571 in 1946 repre- 
sented recovery from most of the destruction of salinas and Govern- 


Y Appropriate mining logislation was drafted in the Colonial Office and passed by the Legislature on 
August 22, 1947. 
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ment-owned stocks bv the hurricane of September 1945. Production 
and export of salt ts the only important industry of the island group. 

Trinidad.—Limestone production rose 8 percent from 617,350 tons 
in 1945 to 607,000 tons in 1946. Asphalt Production (Trinidad Lake) 
more than Gi from 29,462 tons in 1945 to 92,160 tons in 1046, 
exceeding the output of 81,753 tons in 1941. Production of crude 
petroleum * dropped 4 percent from 21 ,092,603 barrels in 1945 to 
20,252,941 barrels in 1946, the output of 1820 wells in 14 ficids. The 
decrease, accompanied by an increase in total footage drilled and in 
average number of producing wells, marks a general weakening in the 
productivity of the known fields of the island, and has stimulated 
interest in the discovery ef new reserves. Particular attention has 
been directed to the extension of the producing area westward into 
the Gulf of Paria, where three seismographic crews were engaged in 
ecophysical survey ing by early 1917. 

Of Trinidad’s seven refineries, the five smallest are shat down. The 
two remaining large plants of Trinidad Le: ischolds, Ltd., at Pointe A 
Pierre and United British Oilfields at Point Fortin exported 20,651,037 
barrels of refinery products in 1945 and 20,431,747 barrels in 1946. 


CUBA 


Outstanding events in the Cuban minerals industries in 1946 were 
the closing of the Cuban Mining Co. manganese nodulizing plant at 
the end of the vear, the initiation of chemienl-grade manganese ore 
production on a commercial scale, the intention of the Nicaro Nickel 
Co. to cease operating its nickel oxide plant earlv in. 1947, and the 
renewal of gold mining on the Isle of Pines. Output in 1915-40 is 
presented in the aecompanying table. 


METALLIC ORES AND CONCENTRATES 


Chromite.— Although the production of refractory-grade chromite 
declined during the latter half of the year, total output compared 
favorably with that of 1945 and may be expected to be sustained at 
about the same level in 1947. Principal producers were Cía. Minera 
Moa, S. A., Cía. Cubana de Minas y Minerales, S. A., and the Juragua 
Tron Co. The Narciso and Cromita mines of Primativo del Portal 
produced i in the first three quarters of the vear only. 

Miranda-Gasset and Landa y Asencio were closed down throughout 
1946, leavine the Mavari Mining Co., S. A., the sole producer of 
metallu reical- -erade chromite; output was from its Caledonia mine, 
Province of Oriente. Threc-fourths of the ore was mined in the latter 
half of the year, following conclusion of satisfactory price agreements. 

Copper.—As antic ipated last vear, the development of newly found 
reserves at Minas de Matahambre, S. A., boosted 1946 production 
to the position of the best copper year since 1938. and further improve- 
ment is expected in 1947. The Matahambre mine is the only copper 
property operating in the Republic; and considerations of reopening 
the old Candida, Dora, and Francisco mines—also in the Province of 
Pinar del Rio—were abandoned early in 1946 following geological 
investigations that yielded discouraging results. Arozena y Suarez 


For a more detailed review, sce The Oil Weekly, 1917 World Oil Atlas, June 30, 1947, pp. 213, 217. 
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Mineral production of Cuba, 1945-46, in metric tons (unless otherwise indicated) 


Change, 
Mineral] 1945 1946 percent 


METALLIC ORES AND CONCENTRATES 


Chromite: 
Refractory grad ee 161, 612 169, 763 +5 
Metallurg dgseeeee ee ere 11,014 4, 407 —€0 
oeh!“ ose Sr 172, 626 174, 170 4-1 
Co pari ens. as 9, 067 11,321 +25 
Gold, in concentrates troy ounces.. 423 1, 105 +161 
Manganese ore: 
Metallurgical, crude, 45 percent MA. --.oococccnconoocono.- 65,677 | - 35. 617 —46 
Metallurgical, sintered nodules .. · 132, 316 89. 537 — 
Total metallurgical grade. .. 197, 993 125, 154 —37 
Gemenge tas 254 „ EE 
Total manganese ore. ee -- 198, 247 130, 758 —34 
Nickel: 
Oro, 1.43 percent f,, ne Eo ae eee st (5) 1, 254, 590 (5 
Oxide, 77 percent Ni- EE 14, 153 14, 551 +3 
Nickel (plus cobalt) contenttueret 10, 940 11, 241 +3 
Silver, in concentrates... ------------------- estos troy ounces.. 107, 195 127, 222 +19 
Tungsten concentrates, 60 percent WO; equivalent 3 —100 
NONMETALLIC MINERALS 
Ce EE 2.004 a d —100 
% TTT led ie aci 180, 753 240, 406 433 
Gypsum, crude (estimnnted). 222-222-222 eee 10, 400 14, 300 +38 
Gypsun), ealehied WEE 2, 074 4, 344 +46 
Jlll!!!ͤ h ³§·ͥ¹AAAA m 8 63. 504 58. 967 —7 
HYDROCARBONS 7 
Asphalt: 
III; ee era ol ee $ 9,070 1,827 —80 
Other natural (estimated) : c c c LL ll lll... (5 254 (5 
Total (estimated) EE (5) 2, 081 J 
Petroleum (estimated): 
Naphtha (Motembo fleld)............. barrels (42 gallons) -. 55, 900 68, 200 +22 
Gas oil (Jarahueca fleld).............................. do.... 87, 600 200, 200 +129 
NEE do.... 143, 500 268, 400 +87 


1 1945—32 percent Cr:05; 1946—34.48 percent Cr203. 

2 1945—45 porcent Cr303; 1946—45.93 percent Cr203. 

31945—49.67 percent Mn; 1946—48.39 percent Mn. 

451.5 percent Mn (81.5 percent MnOs); 1945—trial shipment; 1946— first commercial production. 
3 Figure not available. 

* Estimated. 


Somoano, S. L., plans to reopen the Mercedes mine near Guane, 
Pinar del Rio Province, and construction of & new copper concen- 
trating mill is reported to be nearing completion. 

Iron.—Exports of 103,854 metric tons of iron ore from Cuba in 
1946 were entirely from accumulated stocks of the Juragua Iron Co., 
which has mined no iron ore since 1944. 

Manganese.—The Charco Redondo mine of Marsden Leeder was 
the sole producer of direct-shipping metallurgical-grade manganese 
ore in 1946, the high cost of operation and transportation having 
eliminated the small producers that were active during World War 
II. Output of Charco Redondo was interrupted by flooding from 
November 1 to December 12; but pumps have now been installed 
which, reportedly, will prevent any further shut-down from this cause. 

With a 32-percent drop from 1945, the year 1946 apparently marks 
the end of Cuban production of manganese nodules. The sintering 
plant of the Cuban Mining Co. at Cristo, Oriente Province, was shut 
down permanently on December 31 because of exhaustion of suitable 
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ore from the company Quinto and Ponupo mines. The sugar industry 
is expected to absorb most of the 426 workmen. 

Following a trial shipment of 254 metric tons of chemical-grade 
manganese ore in 1945, production on a commercial scale was initiated 
in the second quarter of 1946 and was proceeding at the rate of about 
750 tons a month by the end of the year. The tonnage was supplied 
by 18 mines. Continued demand for this grade of ore throughout 
1947 is hoped for but not assured. | 

The future output of manganese ore by Cuba will be greatly reduced 
by exhaustion of ores suitable for sintering, and less than 50,000 tons 
a year may well come to be regarded as normal. 

Nickel.— Although the United States Government-sponsored plant 
of the Nicaro Nickel Co. at Nicaro, on the peninsula of Lengua de 
Pajaro, Oriente Province, produced more nickel oxide in 1946 than 
at any time since operation was begun in 1943, it encountered several 
mechanical and technical difficulties and fell considerably short of 
attaining its rated annual capacity of 14,515 metric tons (16,000 short 
tons) of contained nickel. The Nicaro contract with the Reconstruc- 
tion Finance Corporation expired December 31, 1946, but was ex- 
tended to March 31, 1947, when the plant was closed and offered for 
sale. Performance of the plant failed to demonstrate ability to operate 
at a profit on a competitive basis. 

Precious Metals and Byproducts.—Since 1941, when the Delita 
mine on the Isle of Pines and the Nueva Potosí mine in the Province of 
Oriente closed down, gold and silver production has been confined 
chiefly to the amounts contained in copper concentrates from the 
Matahambre mine. Early in 1946 the Delita mine, about 8 miles 
southwest of Santa Barbara, was reopened by the Cia. Minera de Isla 
de Pinos, and in the second quarter the mill produced its first con- 
centrates from complex sulfide ore. By the end of the year 2,812 
tons of ore had yielded 133 tons of concentrates containing 1,105 
ounces of gold, 4,745 ounces of silver, 5.4 tons of lead, some zinc, and 
minor quantities of arsenic, antimony, and copper. The 34,696 tons 
of copper concentrates milled at Matahambre contained an additional 
122,477 ounces of silver, with no gold reported. 

Tungsten.—The tungsten-concentrating plant of the Corporación 
Pan America de Tungsteno, S. A., 30 miles southwest of Nueva Gerono 
on the Isle of Pines, remained shut down throughout 1946 and was 
offered for sale. There is little likelihood that it will be operated 
in 1947. 

NONMETALLIC MINERALS 


Barite.—Since completion of a contract with the United States 
Commercial Company in 1945, production of barite by Mineral 
Products Corp. from its quarry at Amelia has been suspended. 

Diamonds.—Cuba, which produces no diamonds, in 1946 experi- 
enced a sharp set-back in its war-born diamond-cutting industry. 
Started in 1942, the industry reached optimum development in 1945, 
with 52 factories employing 3,500 workers and producing a weekly 
average of 1,800 carats of cut and polished diamonds. By the end of 
1946 the number of operating factories had been reduced to 13, em- 
ploying approximately 600 workers who cut and polished a weekly 
average of 500 carats of diamonds. This decline was caused by re- 
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current wage conflicts and the abrupt drop in prices and demand in 
the New York luxury market during the second half of the year. 
Continued recession of the industry is expected in 1947. 

Salt,—Salt production by the evaporation of sea water at Sagua ia 
Grande, Las Villas, and Caimanera, Oriente, amounted to more than 
100,000 tons annually in the prewar years but declined during the war 
to a low of 15,422 tons in 1944 because of distribution dilliculties 
brought about by the scarcity and rationing of fuel and gas oil. Out- 
put in 1945 and 1946 progressed along the road to industrial recovery. 

Other Nonmetallic Minerals.—Estunated production of cut marble 

rose from 1,000 cubic feet in 1945 to 6,350 cubic feet in 1946, while 
crushed rock for road building and construction increased in the same 
period from roughly 1,590,000 to 2,385,000 metric tons. The quan- 
titative production of lime, sand, gravel, clay, and pigment earihs 1s 
not reported, although the industries are active. Magnesite prouue- 
tion has been dormant since 1944 and is not likely to revive in the 
near future. 


HYDROCARBONS 


Asphalt.— Reports of asphalt production in Cuba in past years have 
been difficult to interpret because of their failure to differentiate 
between types. Gilsonite® is chiefly exported, aud two other Jess 
intensely metamorphosed types of asphalt were widely used as sul. 
stitute fuel while war conditions imposed restrictions on fuel impeits. 
The clarified statistics for 1946 indicate that the domestic use of ss- 
phalt for fuel has subsided greatly from the war years, and that gil- 
sonite production was far below normal. Cia. Exploradora de Asfaito, 
S. A., engaged ina drilling program to determine total asphalt deposits 
in Mariel, Province of Pinar del Rio, but before the end of the year 
abandoned plans to manufacture asphalt products. 

Petroleum.—Itlimination of naphtha-distribution controls at the 
beginning of 1946, while strict rationing of gasoline sales was main- 
tained until July 1, stimulated activity in the Motembo field in the 
first half of the year and resulted in a marked increase in the year's 
total production over that of 1945; but the output trend was abruptiv 
downward during the last 6 months, and the ficld is believed to be 
approaching exhaustion. 

The production trend of natural-gas oil from the Jaraliucca field 
has been sharply upward since the field was opened October 16, 1943, 
with 3,825 barrels in 1943, 14,831 barrels in 1944, 87,600 barrels in 
1945, and 200,200 barrels in 1946. Additional refining facilities are 
contemplated to meet an expected further increase in production 
in 1947. 

Several large foreign oil companies have made end are making 
important geological and geophysical studies elsewhere in Cuba, and 
three of them have engaged in test drilling. Results have been 
encouraging, but not yet productive. 


The word “gilsonite” is here applied as a term accepted commercially to descrite n.atcríal that teck- 
nically has been classified as grahumite. 
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DOMINICAN REPUBLIC 


Gold.—Gold continued to be washed by hand methods in the 
Province of Sevbo and elsewhere, withcut any big strikes having been 
reported. Nominal production amounted to only 646 ounces in 1946 
(486 ounces in 1945) but will doubtless continue so long as the native 
people engaged in this type of mming can make a daily wage of 60 to 
80 cents. 

Bauxite.— About midyear the Alcoa Exploration Co. completed 
testing the Barahona bauxite concession obtained from the Govern- 
ment on April 2, 1915, and withdrew from the area. The company 
had until May 1947 to specify whether it desired to retain contractual 
rights, the exercise of which would involve construction of at least 
15 miles of transportation facilities to the nearest coastal outlet. The 
Reynolds Metals Co. withdrew from similar exploration in 1944. 

Gypsum.—The gypsum mines 25 miles north of Barahona, to which 
port they are connected by narrow-gage railway, were taken over on 
January 12 from the now-defunct Cía. Salinera Dominicana, C. por A., 
by the Banco Agricola e Hipotecario, which will operate them under 
exclusive arrangements with the Government. Output of the mines 
rose from 3,258 metric tons in 1945 to a record 10,974 tons in 1946; 
the entire tonnage was exported. 

Salt.— On January 12, 1946, the salt concession of Cia. Salinera 
Dominicana, C. por A., was taken over by the Banco Agrícola c 
Hipotecario. Production during the year was an estimated 2,590 
tons from the Barahona mines and 13,160 tons from the evaporation 
of sea water—a total of approximately 15,750 tons compared with 
15,100 tons in 1945. 

Petroleum.--Cía. Seaboard de Petroleo, C. por A. (Standard Oil Co. of 
New Jersey), test-drilled in the Provinces of Barahona and Azua. 
The exploration program, started in June 1939, has yet to prove the 
presence of petroleum in commercial quantity. 


HAITI 


Gold.—Small-scale gold production continued to diminish from 
432 troy ounces in 1942 to 73 ounces (United States imports from 
Haiti) in 1945 and only 41 ounces in 1946. 

Bauxite.— The Reynolds Mining Co. failed to engage in active 
commercial exploitation of its bauxite deposits in the Ste. Croix arca 
after August 4, as called for in its contract with the Haitian Govern- 
ment, but continued construction of an access road from its concession 
to the coast and conducted surveys for an aerial tramway and harbor 
facilities in the vicinity of Miragoane. During the vear several hun- 
dred additional tons of bauxite were shipped to the United States for 
experimental work, but the inauguration of commercial exploitation 
has been postponed subject to whatever terms of extension time may 
be granted by the Haitian Government. 

Building Material.—Quantitative production of the small local 
limestone and lime, construction-stone, and brick industries is not 

rezularly reported. 
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Salt.—The amount of crude salt recovered from sea water was not 
reported for 1946 but is presumed to have been adequate to meet the 
usual local demand for about 8,000 metric tons annually. 

Petroleum.—The Cul-de-Sac test well of the Atlantic Refining Co. 
reached a depth of approximately 6,500 feet by the end of the year 
without positive results. 


NETHERLANDS WEST INDIES 


Gold.—Gold was produced on a small scale on the island of Aruba 
from 1824 until the late 1920’s, when the oil-refining industry ab- 
sorbed all the cheap labor. Mining interest revived in 1945 when a 
Canadian group obtained concessions on favorable terms and formed 
Aruba Combined Goldfield, Ltd., capitalized at $5,000,000. The 
company started exploratory test drilling on September 15, 1946. 

Phosphate.—Phosphate mining at Newport, Curacao, which was 
suspended during the last half of 1945, apparently was revived vigor- 
ously in 1946, as exports of 73,594 tons were recorded compared with 
only 8,770 tons in 1945 and 7,813 tons in 1944. | 

Salt.—Shipments of marine salt from salinas on the islands of 
Bonaire, St. Martin, and St. Eustace, totaled 3,109 tons in 1945. 
Production of 2,017 tons in 1946 was from Bonaire only. 

Petroleum.—Crude petroleum imported for treatment in the great 
refineries of Aruba and Curacao amounted to a combined total of 
206,505 thousand barrels in 1945 and 231,485 thousand barrels in 
1946. Of the 1945 total 1,472 thousand barrels came from Colombia; 
the remainder in 1945 and all of the crude treated in 1946 was of 
Venezuelan origin. Refinery products derived from these crudes 
were exported in quantities amounting to 205,731 thousand barrels 
in 1945 and 225,324 thousand barrels in 1946. Aruba shipped 126,038 
thousand barrels of the 1946 total and Curacao 99,286 thousand 
barrels. Compared with 1945, imports of crude petroleum rose 12 
percent in 1946 and exports of refinery products increased 10 percent. 


MEXICO 


Virtually all mines except copper were on strike during most of the 
first quarter of 1946, accounting for the substantial reduction in out- 
put of minerals other than fuels for the year, and comparison of the 
latter half of 1945 with the equivalent period in 1946 shows that the 
general trend of mining is definitely downward. Policies of taxa- 
tion, labor, and social legislation are intimately interwoven with 
this trend. Some hope for improvement may be seen in the fact 
that during the year Mexican authorities rebated the export tax to 
one large mining company conditional upon the company using an 
equivalent sum for exploration, and the result was discovery of new 
ore bodies; it is too early, however, to interpret this incident as 
marking the beginning of a new policy. 

Comparison of mineral production and exports in 1945 &nd 1946 is 
presented in the accompanying table. 
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Mineral production and exports of Mexico, 1945-48, in metric tons (unless 
otherwise indicated) ! 


Production Exports 
Mineral ES ES 
ange, ange, 
1945 1946 percent 1945 1946 percent 
METALLIC ORES AND METALS 
Antimony (metal content) 8, 754 6, 572 —25 8, 005 5, 906 —26 
Arsenic oxide (white arsenic). .... 15, 013 9, 648 —36 14, 480 9, 357 —35 
Bismuth, in impure bars 
kilograms. - 2 161, 368 3 76, 139 —53 161. 368 76, 139 — 53 
Cadmium: 
In zinc concentrates 
exported 3....... kllograms. .| ? 1, 195, 794 2 686, 160 —43 | 1,195, 794 686, 160 —43 
In flue dust do....|? 1,052, 766 3 717, 188 —32| 1,052, 766 717, 188 —32 
Total, cadmium mine 
basis . kilograms. . 2, 248, 560 | ? 1, 403, 348 —38 | 2,248, 560 1, 403, 348 —38 
Seon 8 61, 680 61, 054 (4) 59, 910 49. 518 —17 
Gold S troy ounces.. 499, 301 420. 500 —16 116. 482 66. 584 —43 
Iron OB eke 8 1282. 524 5 275, 445 —3 , 142 2, 746 —Y 
Iron content 175, 165 170,775 —3 § 20, 548 31,703 —92 
Iron, DIE. vnu Ema ROC TES 218, 322 282, 243 +29 (6) (0 (7) 
Lead (metal content) 205. 315 140, 143 —32 182, 541 167, 859 —8 
Manganese ore, 2 51, 059 2 25, 000 — 52 51, 959 25, 000 —52 
Manganese content........... 218, 542 311, 342 —39 18, 542 11, 342 —39 
Mercury. .......76-pound flasks.. 16, 443 11, 661 —29 14, 698 11, 032 —21 
Molybdenum concentrates, MoS; 

AS A geg Pa 781 1, 364 +75 773 1, 361 +76 
Silver-.... gees troy ounces..| 61,097. 727 | 43, 263, 132 —29 | 22,685,081 | 37, 253, 804 64 
SET “ K arcas 177 267 +51 1 72 (9) 
Tungsten concentrates, 60-percent 

WO equivalent 3 134 ? 99 —26 134 99 —26 
Zinc (metal content).............. 209, 940 139, 535 —34 203, 285 130, 198 —36 

NONMETALLIC MINERALS 
Cement (estimate 900, 800 | 1,072, 500 +19 (8) (*) (7) 
Eluors par. 3 52, 400 3 22, 200 — 58 50, 251 20, 114 —60 
cd AA es (8 0 (7) 23, 634 21, 949 —7 
Mica 2 che ³˙· (6) 0 (7) 409 8 —2 
Strontium concentrates (celestite) 2 2, 084 2 1, 639 —21 2, 084 1, 639 —21 
ILI eo 9 42, 691 (0) (7) 3, 081 1, 254 —59 
HYDROCARBONS 

Coal it 909, 295 977, 330 +7 325 3, 927 (8) 
Petroleum, crude........ barrels. . 43, 547, 360 | 49, 235, 421 +13 | 2,431,743 | 3,301, 991 +36 
Petroleum refinery products 

barrels..| 38,614, 172 | 41, 307, 772 +7 5, 479, 900 6, 104, 371 +11 


1 Other minerals and mineral products known to be produced but in quantities that have not been re- 
rted include selenium, tellurium, vanadium, chalk, clay, gypsum (raw and culcined), lime, limestone, 

uilding and ornamental stone, salt, sodium carbonate, talc, and diatomaceous earth. 

3 Approximate production, based on exports. 

3 Estimate. 

4 Less than 0.5 percent. 

5 Calculated on basis of ore containing 62 percent iron. 

* Not reported. 

7 Figure not available. 

8 Over 500 percent. 

* Crude, 15-20 percent sulfur. 


METALS 


Antimony.—While production of antimony in Mexico declined 25 
percent in 1946 compared with the pd year, that of Bolivia 
increased 26 percent, and Mexico relinquished again to Bolivia the 
position of world's largest producer, which it had held throughout 
1944 and 1945. San Luis Potosí, Oaxaca, Querétaro, and Sonora 
were probably the largest producers in 1946, with Chicahuaxtla, 
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Oaxaca, the most important single district. Production in 1946 
included 693 tons of refined and impure bars and an additional 5,879 
tons of antimony in ores and concentrates. 

Arsenic.— Production of white arsenic in 1946 followed the down- 
ward trend in lead-zinc ores, of which it is principally a byproduct. 
White arsenic is recovered by direct smelting at the San Luis Potosí 
plant of Cía. Minera Asarco, S. A. (American Smelting & Refining 
Co.), and also from its own flue dust. Arsenic is also recovered from 
flue dust at the Torreon, Coahuila, plant of Cía. Minera de Peñoles, 
S. A. (American Metal Co.). The largest producers of arsenical orcs 
are the lead-zinc-silver mines of Santa María de la Paz y Anexas, 
S. A., at San Luis Potosí, and the lead-silver-gold mines shipping to 
Peñoles from Velardeña, Durango. 

Bismuth.—The recovery of bismuth in impure bars at the Monterrey 
plant of American Smelting & Refining Co. is essential to the purifica- 
tion of lead, though hardly a profitable operation. Production in 
1946, as measured by exports, followed the downward trend of refined 
lead; exports were to the United States. 

Cadmium.—Mexico is second only to the United States in world 
production of cadmium. Official statistics show only that portion 
recovered in flue dust, while much of the metal refined in the United 
States is taken from Mexican zine concentrates averaging close to 
0.3 perecnt cadmium. The 38-percent decrease in calculated cadmium 
exports followed closely the 36-percent decrease in zinc exports from 
1945 to 1946, but the 32-percent decrease in cadmium flue dust does 
not appear compatible with the decrease of only 14 percent in slab 
zine production. The American Smelting & Refining Co. is the only 

roducer of cadmium flue dust, which is shipped to its plant in 
Do Colo., for reduction to metal. 

Copper.—Copper production was slightly less than in 1945, but 
was well upheld relative to most other metals because the strike that 
affected most mines during tho first quarter was not applied against 
the Cananea Consolidated Copper Co., which operated Mexico's 
largest copper project at Cananea, Sonora, throughout the vear. Of 
the total production, 52,371 tons were in refined and semi-refined forms. 
Heavy consumption and demand, accompanied by advancing prices 
in the latter half of the year and complete removal of price control 
on November 10, stimulated a sharp upward trend in production in 
the United States but failed to produce a similar reaction in Mexico, 
indicating something of the strength of economic factors other than 
demand and price as applied to Mexican mining. Some response to 
advanced prices, however, should be evidenced in 1947, particularly 
among such marginal enterprises as the Boleo mine at Santa Rosalia, 
Baja California. 

A small electrolytic copper refinery in Mexico, D. F., built in 1946 
by Cobre de Mexico, S. A., encountered certain technical and other 
difficulties and has not yet started production. 

Gold and Silver.—Precious metal production, which has declined 
steadily since 1942, dropped proportionate to the 1946 drop in pre- 
cious-metal ores and that part of base-metal ores which carried 
precious-metal values. 

Mexico is second only to Colombia among Latin American gold 
producers. The Real del Monte silver-gold mine of Cía. de Real del 
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Monte y Pachuca, in Hidalgo, was the leading producer, as it has 
been for many years. The Government extended financial aid to the 
cooperative working the Dos Estrellas, La Esperanza, and El Oro 
gold mines at El Oro, Michoacán, and turned its problems over to 
the Comisión de Fomento Minero for possible solution; difficulties 
in this area may have an adverse effect on total production in 1947. 
The Moctezuma mine, Moctezuma, Sonora, was leased to Cía. Mine- 
rales de Nacozari, a new company which intends to install machinery 
to handle low-grade ore. 

Despite the drop in silver output, Mexico's position as the world's 
largest producer was not threatened in 1946. 'Tho Real del Monte 
mine at Pachuca was still the country’s largest single. producer, but 
the greater part of total output came from base-metal ores. Several 
factors contribute to the notable observation that price fluctuations 
have had little or no effect on silver production: (1) Straight silver 
and gold-silver producers are working at plant capacitics which cannot 
be expanded, regardless of price, without heavy expenditures that are 
not warranted under present economic conditions; (2) byproduct 
output of silver is influenced more by base-metal prices than by silver 
prices; (3) little or none of the benefits of increased silver prices accrue 
to the mine operators—they are absorbed by taxes and by advanced 
wages which fail, however, to follow price recessions. The straight- 
precious-metal producers are facing & serious labor problem, and 
manv of them will be unable to continue operations if costs are further 
increased. The Dos Carlos cooperative silver-gold mine at Pachuca 
was saved, at least temporarily, only by financial aid from the Govern- 
ment; and the historic Guanajuato district is approaching abandon- 
ment, with large tonnages of low-grade ore, workable under more 
favorable conditions, remaining in the ground. 

The Santo Domingo copper-silver-gold-lead mine at Pilares de 
Nacozari, Sonora, was leased to Haile Mines, Inc., of New York. 
Operations are expected to start in 1947. 

Iron and Steel.—Iron-ore production, which has decreased some- 
what since 1944, was chiefly limited in 1946 by the availability of 
metallurgical coke. Ample reserves of high-grade ore exist at Cerro 
de Mercado near Durango in eastern Chihuahua and elsewhere; 
preliminary investigations of Las Truchas deposits in Michoacán by 
Bethlehem Steel Co. were abandoned early in the year, and plans of 
others for opening La Perla and La Negra iron deposits in eastern 
Chihuahua are, for the time being, in abeyance. 

An apparent discrepancy is presented in official figures which indi— 
cate a 1944-45 drop of 6 percent and a 1945-46 drop of 3 percent in 
iron-ore production compared with a 62-percent and a 29-percent rise 
in pig-iron production during the same periods. Output is from two 
blast furnaces of Cfa. Fundidora de Fierro y Acero de Monterrey, 
S. A., at Monterrey and one of Altos Hornos de Mexico at Monclova, 
Coahuila. 

Steel-making capacity falls far short of meeting the requirements 
of the country. Steel is produced by Cía. Fundidora and Altos 
Hornos, principally from pig smelted in their own furnaces, and hy 
La Consolidada, S. A., from domestic and imported serap with somo 
additions of local pig iron. If a plan for increasing coal production 
in the Sabinas area materializes, it should relieve the extreme shortage 
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of coke and proportionately relieve the limitation on pig-iron and 
steel putput. The coke-making capacity of existing beehive ovens is 
ample to feed present smelting capacities. Steel remelt and process- 
ing capacity is expanding moderately: La Consolidada added a new 
furnace to its plant at Mexico City; Acero Nacionales, S. A., a new 
company, started construction of a new plant that will include rolling 
mills and two or more electric furnaces at Tlalnepantla, 10 miles 
northwest of Mexico City; and another new company, Fierro Comer- 
cial, S. A., has started construction of a small plant at Ciudad Juárez 
to make steel bars, angles, structural beams, and similar products. 

Lead and Zinc.—Production of lead and zinc in Mexico failed to 
respond to the upward climb of prices throughout the second half of 
the year and the final removal of price controls in the United States 
on November 10. Delayed response is expected in 1947 when, barr- 
ing shut-downs by labor disputes, the mines, mills, and smelters should 
be operating at full capacity. Of the 140,143 tons of lead produced 
in 1946, 137,742 tons represented refined and semirefined forms and 
2,401 tons metal contained in ores and concentrates; of the 139,535 
tons of zinc, 41,982 tons were refined slabs and 97,553 tons contained 
in ores and concentrates. Exports of lead to countries other than 
the United States increased during the year, with substantial quan- 
tities going to various European countries and limited quantities to 
Argentina, Brazil, and Uruguay. 

n outstanding event of the year was the discovery of important 
lead-zinc-silver ore bodies in the adjacent Concha and San Antonio 
mines in the Taxco district, Guerrero, at a time when the Minas de 
Guerrero mine in the same district was approaching exhaustion. 
The American Smelting & Refining Co., owner of the San Antonio 
mine, later (1947) arranged with the owners of the Concha to operate 
the two properties as a unit and expects to erect a mill. This will 
considerably extend the life of the district. Cia. Minera de Guerrero, 
S. A. (Eagle-Picher Co.), expects to terminate operation of its Taxco 
mine in 1947 and transfer its flotation mill to the newly reopened 
Esmeralda silver-lead-zinc mine of Eagle-Picher de Mexico, S. A., in 
the Parral district of Chihuahua. Eagle-Picher de Mexico also plans 
to reopen the Corralitos lead-gold mine in Chihuahua, about 100 miles 
southwest of El Paso, Tex. The Fresnillo Co. optioned the Santa 
Marta mine in western Chihuahua and El Gashi mine, Sonora, and 
has started exploration work. 

Manganese.—Of the scores of manganese deposits worked during 
the war, only those of the Lucifer and Gavilán mines in Baja Cali- 
fornia, the Talamantes district in Chihuahua, La Abundancia mines in 
Zacatecas, and Montafia de Manganeso mine in San Luis Potosí 
were operated in 1946. Demand for the metal has been reduced, and 
the decline in production has been drastic. 'The Lucifer mine of 
Metales Mexico continued to be the most important single producer. 
Its sintering plant was closed in 1946, and the company now sends 
unsintered ores to the United States. An airplane landing strip was 
built to serve the Gavilán mine of Cía. Mexicana de Manganeso 
(Homestake Mining Co.), but the company suffered a set-back in 
September when itsfmill and various buildings in the mine area were 
destroyed by a cyclone. 
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Mercury.—From the war peak of 32,443 flasks in 1942, mercury 
production in Mexico declined moderately for 2 years and quite 
abruptly in 1945-46. Output in 1946 represented only 36 percent of 
that in 1942. Sources have not been reported in 1946, but it is be- 
lieved that the Huahuaxtla district of Guerrero was the principal 
supplier, with remaining production divided among the Sain Alto 
district in Zacatecas and scattered areas in Durango, San Luis 
Potosi, Guanajuato, and Jalisco. The general drop in demand and 
consequently in price and the reentry of Italy into the world market 
contributed largely to the production slump. 

Moly bdenum.—The 75-percent increase in the 1946 production of 
molybdenum concentrates reflects what was probably a comparable 
increase in Cananea Consolidated Copper Co.'s output of copper 
concentrates, of which molybdenite is a byproduct. For many years 
the copper ores of Cananea, Sonora, have yielded virtually all of the 
molybdenite produced in Mexico. 

Tin.—llegal local sales of tin have long been common practice in 
Mexico, and it has been variously estimated that officially reported 
production represents somewhere between 30 and 85 percent of actual 
production, probably toward the higher percentages. It is evident 
that a few more of the small producers in d re States (Durango, Guan- 
ajuato, Jalisco, San Luis Potosf, and Zacatecas) turned out more 
metal in 1946 than in 1945, but production remains relatively unim- 
portant. 

Tungsten.—The tungsten mines were reported closed for the first 8 
months of 1946, but operations started in October so actively that 

roduction for the latter half was up 190 percent over that of the 

atter half of 1945, although totals for the 2 complete years showed a 
26-percent decrease. The areas that registered this activity have not 
been identified. Most of the ore was scheelite. 

Vanadium.—No vanadium ores have been mined or processed in 
Mexico since 1941. Inadvertent production includes the small 
quantities contained in Mexican crude petroleum, an unknown por- 
tion of which is recovered in the United States from soot collected 
from the boilers and stacks of ships that burn Mexican fuel oil. 


NONMETALLIC MINERALS 


Fluorspar.—It has been learned that annual production of fluorspar 
(not officially reported) customarily exceeds exports by about 2,150 
metric tons, with the following break-down of consumption: 


Metric tons 

Cía. Fundidora de Fierro y Acero de Monterrey 1, 000 
E WEE EE 600 
Altos Hornos de Mexico 500 
Total for steel making Uk 2, 100 
Industrial de San Bartolo, S. A. de C. V., for hydrofluoric acid. . 50 
Total known EE 2, 150 


Fluorspar deposits have been reported in 13 States, but the most 
important exploitation developments have been made in the northern 
district, comprising adjacent sections of Chihuahua and Durango, 
and the southern district, in the States of Mexico and Guerrero. 
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The abrupt drep in output in 1946 showed the effect of the shut-down 
of the Azul mine near Taxco, Guerrero, Which during the war sup- 
pled about half of Mexico's total production. 

Graphite.— Exports of amorphous graphite are believed to represent 
total Mexican production, which is limited to that of two companies, 
Sonora Graphite Co., S. A., and Cía. Minera de San José, S. A., oper- 
ating in the Guaymas district, Sonora. Production was well-main- 
tained in 1946 and doubtless would have equaled or exceeded that of 
1945 but for the coal and stcel strikes in the United States during the 
first quarter. A large volume of orders at improved prices was re- 
ceived by both companies during the last quarter, but the year closed 
with a temporary shortage of railway cars and an accumulation of 
stocks at the mines. Prospects for 1947 are very good. 

Mica.—Large scale mica mining in Oaxaca—the only Mexican 
State that has produced—ceased in June 1945, but scattered areas 
continucd a small and unrecorded production of larger sheets used 
principally in the local manufacture of electrical appliances, such as 
flatirons. Exports in 1946 represented mica believed to have been 
imported in bond from Canada and the United States for splitting and 
trimming in the shops of Leo Framery in Querétaro. The Cía. 
Mercantil de Oaxaca shop, which formerly did this kind of work, has 
been clesed down. 

Salt.—Although salt production unfortunately is not entered in 
officially published statistics, the industry is large and has recently 
been well-described in a published report“ with an accompanying 
map showing 52 active salinas in 15 states. 

Strontium.— The normal relaxation of demand for strontium follow- 
ing the close of the war depressed the 1946 output of celestite by 
Mexico's principal producer, the Providencia mine at Villa de La Paz, 
San Luis Potosí, though not yet to the extent that had been antici- 
pated. There is no known use of the mineral within the Republic, 
and all exports were to the United States. 

Sulfur.Sulfur production figures, which have never been complete, 
were not reported for 1946. The most important producing center is 
the area of Cerritos, San Luis Potosi; the melted and semirefined 
product is now being delivered in carlots to the new sulfuric acid 
plant of Cía. Minera Asarco, S. A., at San Luis Potosí, the ultimate 
purpose of which is to utilize sulfur now wasted in the smelting of 
sulfide ores. 

In the course of drilling for oil, sulfur deposits said to be similar to 
those in the great producing centers of Texas and Louisiana have 
been discovered in five principal salt domes lying within a 20-nile- 
radius of Jaltipan, Veracruz, on the Isthmus of Tehuantepec. Ex- 
plorations continued throughout 1946, with plans for extensive devel- 
opment by the Frasch process still under consideration. 


HYDROCARBONS 


Coal.—The upward trend in coal production that started in 1945 
gained some slight momentum in 1946 which, if uninterrupted, should 
bring 1947 output to or beyond the 1943 level of 1,025,320 metric 


$ Lozano Garciá, Raul, Estudio Tecnologico de la Industria de la Sal en Mexico: Universidad Nacional 
Autonoma de Mexico, Instituto de Geologia, Mexico D. F., 1946, 70 pp. 
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tons, but the shortage of supply is still extreme. The Sabinas field in 
Coahuila is the principal producer, and nearly 60 percent of the total 
output goes to the inadequate production of coke. A plan to open a 
large new mine in the Sabinas area is being considered. 

Petroleum. Production of crude petroleum, which has been ac- 
celerating in an upward climb that started in 1943, reached its highest 
level since 1928 in 1946. This apparent reflection of a healthy con- 
dition of the industry, however, may be misleading, as production in 
the near future probably will be downward if new fields are not dis- 
covered. Petróleos Mexicanos, the Government oil monopoly, was 
afllicted by disorganization and repeated strikes and shut-downs 
during most of 1946, but the outlook has greatly improved with the 
drastic reorganization that immediately followed inauguration of the 
new national administration on December 1.2 Under a new director, 
Pemex is undertaking an extensive program of exploration and plans 
to sink a large number of wildcat and development wells in 1947, 
partly by contract with experienced American drillers. 


BRITISH HONDURAS 


Production of limestone from Government-owned quarrics—the 
only known mineral industry in British Honduras—has been estimated 
at 31,000 metric tons in 1946 (25,400 cubic yards, valued nt $38,100), 
compared with 29,000 tons in 1945 and 43,800 tons in 1944. 


COSTA RICA 


Gold and Silver.—As measured by United States imports from Costa 
Rica, production of precious metal concentrates and bullion dropped 
59 percent in gold content—from 3,054 troy ounces in 1945 to 1,251 
ounces in 19-+46-—and 56 percent in silver content—from 1,380 ounces 
in 1945 to 604 ounces in 1946. The decline has been continuous in 
gold since 1941, in silver since 1944. A small part of the production 
originated in the placer operations of the Osa Peninsula, opposite 
Golfito, where plans of one group to start dredging have not yet 
materialized. 

Panaminas, Inc., found no economically exploitable ore in its 
examination of the Albangares mining properties, and it abandoned 
exploration in February 1946. 

The New York & Honduras Rosario Mining Co. continued develop- 
ment of the Union de Aguacate mine and operation of a small cyanide 
plant throughout 1946. Most of the year's total production is be- 
lieved to have originated from this source. Two of the company's 
options expire in early 1947 and one in November; renewal will de- 
pend on results of development and legal negotiations. 

Nonmetallic Minerals.—Daci(ie coastal salinas in the Provinces of 
Puntarenas and Guanacaste vielded 8,000 metrie tons of salt in 1946, 
compared to 6,033 tons in 1945. Substantial but unknown quan- 
tities of limestone were quarried for use in building and calcined for 
use as Whitewash, mortar, and fertilizer, A discussion of building- 
stone potentialities was published during the year? Kieselguhr 


? Por further details «ee The Oil Weekly, 1917 World Oil Atlas, June 30, 1947, pp. 85-97. 

Worb Petroleere, Mexican Oil Situation Helped by Settlement of Labor Issue: Vol. 18, No. 8, August 
1917. pp. 58-69. 

Bureau of Mines, Mineral Trade Notes: Vol. 23, No. 4, October 1046, pp. 18-19. 
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(diatomite) is found in & number of rich deposits and is extracted in 
small quantities by various operators for sale to sugar refineries and 
to manufacturers of electrical equipment. Production has been esti- 
mated at 50 tons in 1945, 5 tonsin 1946. Sulfur deposits on the slopes 
of the Poas volcano are worked sporadically by rudimentary methods, 
but production is not on a commercial scale. 

Petroleum.—No active petroleum exploration or exploitation was 
undertaken in Costa Rica in 1946, but several international firms 
approached the Government in regard to concessions. The interest 
shown has resulted in Congressional consideration of a basic petroleum 
law, the text of which was prepared by a commission of three engineers 
and presented to the Congress by the Ministerio de Fomento on 
September 1. Conclusive action by the Congress had not been 
taken by the close of the year. 


EL SALVADOR 


Gold and Silver.—Gold production as measured by exports, which 
decreased rapidly from 50,425 ounces in 1940 to only 16,526 ounces in 
1945, reversed the trend and recovered to 21,798 ounces in 1946. 
Output of silver, also as measured by exports, rose from 223,705 
ounces in 1945 to 313,180 ounces in 1946. The ratio of gold to silver 
has been erratic over the years, however, and the fluctuations in 
metal output do not necessarily reflect comparable variations in 
tonnages of ore mined. 

All the gold and silver shipped in 1946 was the product of four 
operating mines: E] Hormiguero mine of Comacaran Gold Minin 

o.; Montecristo mine of Minas Montecristo, S. A.; Potosi mine o 
Cia. Minera de Oriente, S. A.; and San Sebastian mine of Butters 
Salvador Mines, Ltd. Ores of the Butters Salvador company contain 
small but unreported quantities of copper. This company 1s said to 
be in liquidation but has announced plans for extensive exploration 
work in 1947. Mineral Los Encuentros closed its properties sometime 
since 1944. 

The New York and El Salvador Mining Co., Inc., a new subsidiary 
of the New York & Honduras Rosario Mining Co., engaged in favorable 
development of El Dorado mine near San Isidro. Conetrüction of & 
mill with & capacity for 150 tons of gold-silver ore daily was started; 
and production is anticipated by the end of 1947, contingent upon 
delivery of equipment that has been ordered. 

Lead and Zinc.—René Keilhauer, a French citizen, engaged in 
exploration and development of lead-zinc ores at the San Juan mine 
near the town of Metapan. 

Other Minerals.—A number of small potteries, using native clays, 
produced an estimated 150 tons of clay products in 1946. No infor- 
mation has been received relative to other industrial mineral or miang 
activities during the year. Lime was being produced at the rate o 
4,875 tons in 1944. Quarrying of ornamental stone has not been 
reported since 1941, nor have figures on salt production been received 
since 1944, when 1,894 tons were recovered from sea water. 
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GUATEMALA 
METALS 


Chromite.—Mine production of chromite in the Department of 
Jalapa is believed to have been approximately 600 tons of ore contain- 
ing 300 tons of chrome oxide in 1946, compared to 442 tons of ore 
containing 211 tons of chrome oxide in 1945. All of the ore was 
stocked, and exports amounted to little or nothing during the year. 

Gold. Activity of individuals in panning alluvial gold dwindled 
toward the vanishing point during the past 5 years. The United 
States imported only 66 ounces of gold from Guatemala in 1945 and 
36 ounces in 1946. During the last 3 years of dredging operations, 
gold production declined from 5,058 ounces in 1939 to 2,560 ounces 
in 1941. 

Iron.—Iron ore for use in the Guatemala City cement plant is 
mined om a deposit near Zacapa at a rate of approximately 150 tons 
a month. 

Lead and Zinc.—Lead smelting in small local furnaces from ore 
extracted in the vicinity of Huehuetenango usually yields 100 to 150 
tons of lead metal a year, for domestic use only. Output was reported 
to be 115 tons in 1945 and 131 tons in 1946. Some interest was shown 
in lead and zinc mining in 1946; one well-known American firm estab- 
lished a local office, carried out prospecting operations, and requested 
development concessions, although actual production was not initiated. 


NONMETALLIC MINERALS 


Mica.—Mica mining in the Departments of Quiché and Baja 
Verapaz, while too small to be significant, appears to have overcome 
its 1944 slump of 468 kilograms and to be heading in the direction of 
its 1943 war peak of 5,356 kilograms. As measured by United States 
imports from Guatemala, production amounted to 1,156 kilograms 
(2,549 pounds) in 1945 and 3,689 kilograms (8,133 pounds) in 1946. 

Salt.—The two methods of producing salt in Guatemala are solar 
evaporation of sea water and the boiling of coastal marine earths. 
Quantitative output has not been reported since 1944, when about 
12,600 tons of salt annually was meeting the total needs of the country. 
The industry is regulated by an Inspector General of Salt Mines, 
under the Department of Agriculture. 

Other Nonmetallic Minerals— About 10 tons of crude sulfur are 
produced annually from numerous volcanic craters, and a small 
mineral pigments mill operating near San Juan Sacatépequez grinds 
unreported quantities of ocher, gray and blue-green earth, and 
‘lignite powder’’—probably a black oxide of iron. 


HYDROCARBONS 


Petroleum.—The draft of a new petroleum law, to replace the in- 
adequate Ley de Hidrocarburos of 1933, was presented to the Congress 
in December 1946. Until this or a similar law is adopted, no action 
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is expected on several applications for concessions that were filed 
during the year, including one by a major United States oil company. 
Guatemalan areas showing favorable indications of potential petro- 
leum production are in the Departments of Izabel, Alta Verapaz, 
and the Petán. 

HONDURAS 


Gold and Silver.—Of the 12,833 ounces of gold produced in Hon- 
duras in 1946, 12,095 ounces in doré bullion was derived from 202,225 
tons of ore taken from the San Juancito mine by the New York & 
Honduras Rosario Mining Co., and 739 ounces in gold bullion was 
the product of individually mined placers. "The total was 25 percent 
less than the 17,078 ounces recovered in 1945. 

The same mine of the Rosario company dropped 11 percent in its 
output of silver in doré bullion. The 2,682,910 ounces in 1946 and 
3,003,495 ounces in 1945 represented the total production of Honduras. 

Exports in 1946 included & sample shipment of gold concentrates 
from the Agua Fria Mining Co., which started development operations 
after 3 years of inactivity and expects to resume production in 1947. 

The Rosario company actively devcloped its newly acquired gold- 
silver mines at Yuscaran, Department of El Paraiso, and expects to 
be so engaged throughout 1947. Simular activity at its El Mochito 
silver-lead property, Department of Santa Barbara, was retarded by 
the lack of essential electrical and other supplies, which will not be 
obtainable before October 1947. Lack of equipment has also im- 
5 systematic exploration of EI Transito gold property near the 

ay of Fonseca, Department of EI Valle, which the company holds 
jointly with the American Smelting & Refining Co. Panaminas, Inc. 
(a subsidiary of Ventures, Ltd.), engaged in development work on a 
gold deposit in the Department of Comayagua. 

The Pan American Mining € Development Co., after considerable 
work, abandoned its placer mining at El Viajao, Department of 
Olancho, and at least one other new company’s explorations proved 
unsuccessful. 

Antimony.—Commercial production of antimony was suspended in 
Honduras in 1945 with the closing of El Quetzal mine, Department 
of Copan. The reported production of 10 metric tons of antimony 
in 1946 represents metal contained in a sample shipment of 15 tons 
of ore assayed at 64.95 percent antimony from a claim near La Union, 
Department of Olancho, which, because of isolated location and lack 
of capital, probably will not be developed, at least for some time. 

Iron.—The American steel company interested in iron ore deposits 
in the Departments of Yoro, Atlántida, and Comayagua—and par- 
ticularly those at Agalteca, Department of Francisco Morazan— 
continued exploration throughout 1946 but found that transportation 
costs within Honduras did not favor further development. 

Salt.— Recovery of salt by the evaporation of sea water, for domestic 
use only, amounted to 3,400 tons in 1942, 2,500 tons in 1943, and 
2,100 tons in 1944. No explanation has been offered for the ap- 
preciable drop to 900 tons in 1945 and 850 tons in 1946. 

_ Petroleum.—Several new contracts for petroleum exploration—all 
in eastern Honduras—were granted during the year. 
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NICARAGUA 


Gold and Silver.—Exports of precious metals to the United States 
amounted to 206,389 ounces of gold and 223,308 ounces of silver in 
1946, compared with 207,427 ounces of gold and 234,379 ounces of 
silver in 1945, showing declines of 0.5 and 4.7 percent, respectively; 

Output by mines in 1946, in troy ounces, was as follows: 


Company Mine | Location Gold Silver 
La Luz Mines, Ltd La Luz ( Sinna, Zelaya ........ 60, 351 39, 464 
Neptune Gold Mining Co............ Neptune.............. Bonanza, Zelay8......| 55,918 85, 908 
Empressa Minera de Nicaragua El Limon............. Lürreynapa, Leon 28, 839 2, 957 
Cia. Minera de La India La India. Santa Rosita, Leon. 31,818 44, 662 
Cia. Minera de Jabalt................ Jabalt................. Santo Domingo, | 18,804 54, 929 
Chontales. 
Cia. Minas Matagolnn agg La Rein E, Ramon, Mata- 5,044 13, 811 
galpa. 
Esmerald&..:... ce cec ta Esmeralda La Libertad, Chon- 236 laxi - 
tales. 
San Juan Mines Go San Juan ............. |... JF 1,770 2, 208 
Cía. Minera San Gregorio San Gregcrio Santo Domingo, | 23,206 12, 679 
Chontales. 
Total production A EE 220,046 | 256,618 


Salt.—Salinas on the west coast have been recovering about 6,000 
tons of salt annually from sea water for several years, but exact figures 
are not available. The supply is not equal to domestic demand and 
is supplemented by imports. 

Petroleum.— The American International Petroleum & Refining 
Co. continued sciemographic exploration initiated in 1945. Results 
have not been announced. 

Other Minerals.—Production reported only as insignificant includes 
copper, lead, and zinc in gold-silver concentrates, gypsum, lime, and 
sulfur. 

PANAMA 


Manganese.—Interest in possible renewal of manganese production 
has been noted in the grant of a concession in the hills near Nombre 
de Diós on the Atlantic coast, Province of Colón, exploration of which 
may be undertaken in 1947. The total production of manganese by 
Panama to date is 21,651 metric tons mined during the last 3 years of 
World War I (1916-18). 

Salt.—Salt has been the only mineral produced in Panama since 
1943. The Eanco Agro-Pecuario e Industrial controls the industry 
and establishes annual quotas, under which system output of various 
salinas amounted to approximately 10,000 metric tons in 1944, 2,437 
tons in 1945, and 7,958 tons m 1946. Recovery from sea water is 
expected to be limited in 1947 to about half that of 1946, or 4,000 
tons. 

Hydrocarbons.—4A contract was signed in September 1946 between 
the Panamanian Government and American oil interests for the 
exploration of potential petroleum deposits within the Republic. 
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SOUTH AMERICA 
ARGENTINA 


The new regime of President Juan D. Perón, although not inau- 
gurated until June 1946, exercised a powerful influence on the affairs 
of the country throughout the year. A multiplicity of Government 
measures in 1946 shaped a new economic policy for Argentina leading 
toward the adoption of a Five-Year Plan (1947-51) involving sub- 
stantial increase in Government control over the domestic economy. 
The plan embodies 27 bills gaged to vast economic and social devel- 
opment and setting goals for 1951 that include a 43-percent increase 
over 1943 in the value of goods processed, a 52-percent increase in 
wages, & 34-percent increase in employment, a 50-percent increase in 
motive power installed, improvement and expansion of railway facil- 
ities to connect major and projected industrial, mineral, and agricul- 
tural areas and new centers of population, and the improvement of 
river transportation and port facilities. The policy of the Govern- 
ment is to own and operate all essential public services that are 
national in their scope; ownership of the railroads and most of the gas 
services and internal telecommunication systems has already been 
obtained. 

Government reorganization included the centralization of all statis- 
tical services under the newly created National Administration of 
Census, Research, and Statistics, which suspended the issuance of 
basic statistics relating to trade and industria] development, with the 
exception of the petroleum industry. Information covering operation 
of the minerals industries since 1942 is spotty and incomplete, and a 
comprehensive review of 1946 cannot be presented. Nothing is known 
of developments in arsenic, antimony, bismuth, chromite, columbite- 
tantalite, copper, gold and silver, vanadium, zinc, or any of the non- 
metallic minerals. The June 1946 issue of Industria Minería (Argen- 
tine Chamber of Minerals) made the following observations on tung- 
sten, mica, beryl, and lead: 

Export minerals, especially wolfram, mica and beryl are still governed by a 
series of factors which are not dependent upon demand, since requests for export 
permits for beryl and wolfram run into & number of difficulties in the offices dealing 
with those minerals, which paralyze all export possibilities. The latest requests 
presented for the export of wolfram have not been granted the benefits of prefer- 
ential exchange, while beryl has no official privileges which permit its export, all 
of which obviously causes unrest and uncertainty in market operations. 

In reality there is interest as regards the export of wolfram and beryl and 
although the former has undergone a long period of quiet due possibly to the large 
reserves in the possession of purchaser countries, we hope that & new demand for 
this mineral will be forthcoming as these supplies are slowly used up. Beryl, on 
the other hand, can be placed at once but it is not possible to obtain official export 
facilities in spite of the continued efforts made by the Chamber to this end. 

According to the latest information, the time is not far distant when there will 
be official measures to bolster lead prices. This will increase the present market 
value of lead and thus, at prices which take into consideration mining costs, trans- 
port, etc., the exploitation of this mineral could be more rational and more intense. 

The government has recently made purchase agreements for lead with Peru 


and overtures are being made to do the same with Bolivia in spite of the fact that 
it is well known that there are large quantities in this country. 


The most significant event in the metallurgical industry was ap- 


proval of the Argentine Steel-Making Plan providing for expansion of 
present iron- and steel-making facilities (which produced about 
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120,000 metric tons in 1946) to an annual capacity of 315,000 tons, 
utilizing iron ore from Cerro de Zapla and Puesto Niejo in the Province 
of Jujuy. (Maximum iron-ore production last reported was 3,750 
tons in 1941.) Initial capitalization of the new Argentine Mixed 
Steel Corp. is to be 90 percent by the Government and 10 percent by 
private shareholders, with private shareholders privileged to acquire 
up to 40 percent after the first year of operation. 

Refined-lead production dropped 24 percent from 21,159 tons in 
1945 to 16,190 tons in 1946—the lowest since 1940—of which 15,225 
tons was derived from domestic and 965 tons from Bolivian concen- 
trates. Other metallurgical operations resulted in the estimated 
1946 production of 850 tons of tin and 1,814 tons of electrolytic zinc, 
both representing substantial increases over 1945 and the war years. 

Production of solid mineral fuel, comprising approximately 98,600 
tons of asphaltite and 9,000 tons of lignite in 1944, has not been re- 
ported since. The solid-fuel situation for Argentina was greatly im- 
proved in 1946, however, when 1,146,415 tons of coal and coke were 
made available through imports, compared with 798,875 tons in 1945. 

Crude-petroleum production in 1946 was 20,603,729 barrels, the 
lowest since 1939; a shortage of drilling and pumping equipment 

robably will not permit reversal of the downward trend before 1948. 
Since the end of the war, consumption—and consequently imports— 
have increased. The petroleum section of the Five-Y ear Plan proposes 
to produce enough petroleum in Argentina to provide for the needs of 
the country, as well as to maintain adequate reserves both above and 
below ground." Provision is made for an extensive program of 
increasing refinery capacity and for the renewal of extracting equip- 
ment for the existing fields. It may be expected, however, that 
Argentina will have to depend rather heavily on imports for some years 
to come. 


BOLIVIA 


General.—The total value of reported mineral exports from Bolivia, 
exclusive of petroleum and petroleum products, declined 11 percent 
in 1946 to US$65,460,138, compared with US$73,861,581 in 1945. 
Production of mercury, asbestos, and fluorspar ceased before the 
beginning of 1946, and both value and quantity decreased during the 
yoar of all products except antimony, columbite, copper, cement, and 
petroleum refinery products. Columbite was pro uced for the first 
time in Bolivia in 1945. 

The general decrease in production reflects the many labor diffi- 
culties that faced the mining industry in 1946; a series of serious 
strikes with many threats of violence not only hampered operations 
but caused many foreign technical personnel to leave the country. 
The revolution of July 21 and the days of mourning for ex-President 
Villarroel also contributed to production losses, while increased labor 
costs and the steadily declining metallic content of most ores forced 
complete closure or drastic curtailment of operations of many of the 
smaller and some of the larger mines. The 30- to 50-percent increases 


18 For additional details of production see The Oil Weekly, 1947 World Atlas, June 30, 1947, pp. 137-147, 
u See also Rikles, Bernardo, Oil's Part in Argentina's Five-Year Plan: World Petrol., vol. 18, No. 8, 
August 1947, pp. 46-47. 


1582 | MINERALS YEARBOOK, 1946 


Mineral production of Bolivia, 1945-46, in metric tons (unless otherwise indicated,“ 


, Chanze, 
Mineral 1945 1946 pez at 


METALS IN CONCENTRATES (EXPORTS) 


SCHERER ß eg 5, 535 6, 961 cx 
Columbite concentrates (gross).........------------- kilograms.. 2 469 3, 116 Q 

CODD oi ce ]]]. i mßddydddddd . ee ees Lun 6, 097 6,127 +1 
LOL. Diada Sach enee 9, 508 8. 434 —ii 
NËT o sec cc oceute cuts det nba ee ED ANDE Du puuS ie. 76-1b. flasks.. F — 10 
II/ tae Scie cack ͤ Kyu Seesaw troy ounces.. 6, 683, 561 6, 106, 165 —9 
FI ³Ü—QW]W».. y h eee et 43, 169 38, 322 —1: 
A DEE 3, 551 2,120 — 4] 
Zinc...... f ĩðſ/ ĩ ͤ ³Ä³A ⁰ 8 20, 976 19, 118 —9 

NONMETALLIC MINERALS (PRODUCTION) 

Reie CUL ehe Uu S ee Ne cueste ͤ d E unc. en ation, | — 
f ⁵³ðW6 A ³oW Ü ĩ⅛ðA—AWA x Naas as 27, 534 30, 742 — 12 
FFIIhh•C(G;Bb! a ⁰ aes ar LIRE — 16 
% ͥ A LP E A es beet 617 471 — à 


HYDROCARBONS (PRODUCTION) 


Petroleum, erido UU 42-gal. bbl.. 351, 551 362, 549 —$ 
Petroleum refinery products Ll clu. do.... 218, 400 223, 931 +2 


1 Exclusive of bismutb and gold, for which export figures are not believed to be indicative of production: 
and of clay, lime, salt, and stone, which are produced for domestic use in quantities not reported. 

2 United States imports from Bolivia. 

3 Over 500 percent. 


in wages won by labor were partly offset by the increase in cost of 
living as measured by the official index, and continued labor troubles 
are anticipated throughout 1947. 


METALS 


Antimony.—A guaranteed price offered by Banco Minero through- 
out 1946 supported antimony mining, which was accelerated during 
the last quarter enough to push the total year's output ahead of the 
1945 figure but short of the 7,448 tons exported in 1944. 

Bismuth.—As pointed out in this chapter last year, exports of bis- 
muth in concentrates ordinarily reflect production but are not believed 
to have done so since 1943, when the purchase agreement with the 
United States Commercial Company was terminated. Exports of 
bismuth in concentrates, amounting to 12,419 kilograms in 1943. 
virtually ceased for a time while concentrates separated as a byproduct 
of tin mining accumulated in the country. Exports, in kilograms of 
contained bismuth, actually amounted to 605 in 1944, 15,337 in 1945, 
and 27,867 in 1946. If this represents a cumulative production 
approximating 43,809 kilograms over the 3-ycar period, it seems 
reasonable to suppose that the distribution of production, paralleling 
that of tin, may have been somewhat of the order of 14,300 kilograms 
in 1944, 15,600 in 1945, and 13,900 in 1946. 

Columbite.—It has now been learned that the Bolivian Develop- 
ment Corp. in 1945 actually did reopen the La Verde mine, near Santa 
Cruz—formerly worked for mica— and produced columbite amount- 
Ing to 469 kilograms, as measured by United States general imports. 
With the initial work completed, output jumped to some importance 
An 1946, with 3,116 kilograms reported officially, and the outlook for 
the next few years appears favorable. 
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Copper.—The Corocoro mine of the American Smelting & Refining 
Co., the Pulacayo mine of Cia. Minera Huanchaca de Bolivia, the 
Animas mine of Cia. Aramayo de Minas en Bolivia, and various small 
properties combined to maintain copper production at the virtually 
constant level of the previous 6 years. The Corocoro mine con- 
tributed by far the largest portion of the total. 

Lead and Zinc.—The anticipated continuation of the 1945 upward 
trend in lead and zinc was deflected downward in 1946 by labor 
troubles. Cía. Huanchaca de Bolivia contributed the major part of 
the production of both metals. Nothing more has becn heard of plans, 
discussed in 1945, for construction of a lead smelter in southern 
Bolivia. Most of the lead concentrates, as in the past, were shipped 
to Argentina for smelting. 

Precious Metals.—Gold exports in 1946 amounted to 2,853 ounces, 
compared with a figure for 1945 reported last vear as 28,901 ounces, 
but since changed without explanation to 3,180 ounces. With un- 
known quantities retained within and possibly smuggled out of Bo- 
livia, production cannot be estimated. Early in the year, in a new 
attempt to increase the purchase of gold by Banco Central and Banco 
Minero and to stop contraband sales to neighboring countries, the 
Government published a decree prohibiting the sale and transfer of 
gold between private persons and entities and imposing heavy pen- 
ulties for violators. Efforts of two companics to gain new contracts 
for the exploitation of gold in the Tipuasi-Rio Kaka region, to replace 
contracts abrogated in 1944, were unsuccessful, but will probably be 
renewed in 1947. 

Silver production followed the downward trend of the base-metal 
concentrates from which it is derived as a byproduct. 

Tin.—Patifio’s new sink-and-float plant for the Llallagua mine at 
Catavi attained successful operation, but Cia. Minera Unificada del 
Cerro de Potosi (Hochschild) announced its intention to abandon its 
Tainton-process plant as a failure. 

Experimental runs were started in midvcar at a new tin smelter 
owned by Mariano Peró, near Oruro. Eventual planned output is 
200 tons of 98-percent tin per month, but the lack of coal is regarded 
as one serious obstacle to realization, 

The contract signed with Bolivian independent producers in Sep- 
tember 1945 established a price of $0.60% per pound of tin delivered 
in the first quarter of 1946 and $0.58% per pound in the second quarter, 
at the end of which the contract expired. A new contract covering 
the latter half of the vear was signed August 14, 1946, setting a base . 
price of $0.62% per pound and making that price effective retre- 
actively to January 1, 1946. During the last quarter, conversations 
started between representatives of the Bolivian and Argentine 
Governments that Inter (1947) led to & contract for delivery of 8,000 
tons of tin to Argentina in 1947 and established a 1947 price of $0.76 
per pound. ' | | 

The outstanding operational development in Bolivian tin mining 
during 1946 was the spread of resistance of operators to high costs and 
what they consider unreasonable labor and social laws by closing 
down, discharging the workers, and then rehiring them on a purely 
contractual basis. Strong opposition to this system, which relieves 
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the companies of compliance with many social laws relating to hours, 
wages, housing, and medical attention, is expected from the Federa- 
tion of Mine Workers in 1947, when an effort to outlaw the practice 
is anticipated. Included among the mines that have followed or 
initiated this procedure are the Huanuni mine of the Bolivian Tin & 
Tungsten Corp. and the Oploca mine of Cía. Minera y Agricola 
Oploca de Bolivia (Patiño group), and the San José mine of Cía. 

inera de Oruro (Hochschild group), all large producers. The 
interruption of operation of these mines, of Patiño's Catavia mine, 
and of the Santa Fé mine contributed to the over-all decline in 1946 
tin production. Several other mines that threatened to close were 
kept open by Government grants of compromise concessions relating 
to specified tax exemptions and special foreign exchange privileges. 

Tungsten.—The downward trend in tungsten-ore production that 
started in July 1944 continued through 1946 with total exports lower 
than in any year since 1937. The Caracoles-Tazna mine of Cía. 
Aramayo de Minas en Bolivia was the most important source of ore. 
The Banco Minero attempted to stimulate production by purchasing 
all wolframite offered to it and waiving export taxes. 


NONMETALLIC MINERALS 


Production of fluorspar was initiated and suspended between the 
beginning and close of 1945. Asbestos exports, never important in 
Bolivia, ceased during 1946 but may be expected to be resumed in 
1947 to fill commitments to Argentina, provided the Argentine-Boliv- 
ian agreement on economic, financial, and cultural cooperation, signed 
March 26, 1947, is ratified. Ratification of this agreement should 
also reverse the 3-year downward trend in the production of sulfur, 
which in 1946 reached its lowest point in at least 14 years. 


HYDROCARBONS 


Petroleum.—Although Yaciementos Petrólifera Fiscales Bolivina, 
the State ee monopoly, made very slight progress in the devel- 
opment of the Camiri and Sanandita oil fields m 1946, it was more 
than offset by the reduced output of the Bermejo field. 

All of the crude produced at Bermejo and a large part of the fuel 
oil from the Sanandita refinery were sold to Argentina. Most of the 
remaining refinery products were sold locally, while the needs of the 
larger consuming centers of the Andean highlands, such as La Paz, 
Cochabamba, and Oruro, were largely supplied by imports from Peru.” 


BRAZIL 


Reports of 1946 mineral production in Brazil are spotty. As in 
past years, production is accepted as being fairly well indicated by 
exports of those items for which there is relatively little or no market 
within the country. Statistics for 1945 having been unavailable at 
the time of last year’s review, the accompanying table presents a 
comparison of 1944 and 1945, with such preliminary 1946 figures as 
have been reported. 


18 Bee The Oll Weekly, 1947 World Oil Atlas, June 30, 1947, pp. 151-153. 
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Mineral production of Brazil 1944-46, in metric tons (unless otherwise indicated) 


1945 1946 
Mineral 1944 ök Gh 
ange, ange, 
Quantity percent Quantity percent 
METALLIC ORES AND METALS 
Aluminum metal Al 278 1250 —9 
Arsenic oxide (white arsenic ). 840 962 +15 1 900 —6 
Beryllium concentrates (exports) .................. 1, 185 510 —57 1, 294 —154 
LÉI der ð v 8 14, 721 11, 490 —68 1 3, 600 -4-142 
Columbite epo ũ⁵] ⁵ ]³« ] DEL . 
ei Le EE troy ounces.. 1178, 300 1 212, 200 +19 1 200, 000 —6 
Fan ta ii ao 769, 497 3 716, 000 —7 | 1 1, 000, 000 +40 
Iron and steel: 
Pig itoi ccc ee ⁰ 8 292, 169 259, 909 +11 1 365, 000 
Rolled TOO ... 8 166, 534 165, 805 (?) (2 (4) 
Steel ingots, bars, and rods. ................... 221, 188 205, 935 —7 3) e 
Manganese ore, 38-50 percent een 237, 898 196. 000 —18 (3) 1) 
I TC Hn troy ounces.. 28,7 28, 385 —] 1 26, 700 —6 
Tantalite (exportss )))) 254 30 —88 44 +47 
Titanium concentrates (exports): 
Ilmenita. . A 3, 250 5, 000 +54 14, 000 —20 
NA A 1, 564 160 —90 —83 
Tungsten ore, 60 percent WO; equivalent (exports). 2, 221 2, 192 —1 1, 623 —26 
Zirconium concentrates (exports) ))) 2, 152 758 —65 4. 453 +487 
Ores, type not specifled (ex ports ))) 309 372 +20 6, 475 (3) 
NONMETALLIC MINERALS 
Agate, ornamental (export) 16 (3) (4) 41 4) 
AM DIV BONG sc wre Soret ce ict ia 600 (3) (4) M 4) 
FFI! EEN 282 617 | +119 3) 4) 
OGIO EE EE 809, 908 774, 378 —4 824, 900 +7 
Diamonds: 
Gem stones carats.. 262, 505 (3) (0 (?) 0 
Car bon ados do 38, 372 (3) 4 (3) 4 
Total diamon dss do 300, 877 1 275, 000 —9 ! 325, 000 +18 
WEE 442, 081 (3) (4) (3) e 
rr A 8 16. 821 (3) (4) (3) 4) 
Mica (exports) ) lll llle 9041 984 45 1, 148 +17 
Monazite sand (ex ports): 3 1, 030 (5) 1, 250 +21 
Phosphate rock (apatite)_....-...--.-.-.---. n 5, 216 Q) (4) Q) (4) 
Quartz crystal (exports) ) 1, 122 609 —46 161 —74 
; EE eee 546, 635 430, 408 —21 (3) (4) 
Stones, semiprecious (exports): 
Agate, go mmm grams.. 19, 226 20, 918 dg AA —100 
Aquamarin do 72, 857 107, 144 +47 93, 693 —13 
AMOO dui rr do.... 131,075 149, 283 +14 318, 478 +113 
Cat's A IS do.... (6) 121 (4) +150 
(( ˙·¹ AAA do 137. 565 131. 923 —4 183, 312 +39 
H ²·»imAAT˙¹¹u mvZ mw. IU eS do 32. 177 80,354 | +150 53, 023 —34 
T7 ³Ü—Ü ³¹ K.. 8 do.... 22,072 135, 464 4-514 18, 880 —86 
Tourmaline....................-........ do.... 9, 502 19, 950 +108 10, 43 —47 
Other, kind not specified. ..............- do.. 59, 037 750, 210 Q) 1, 069, 627 +43 
Total erpotrted. -00000000M do 483,601 | 1,395,367 | +188 | 1. 747, 858 +25 
HYDROCARBONS 
Coal, net EE 1, 433,158 | 1, 500, 702 +5 1, 225. 248 —18 
Petroleum, verude `... 42-gallon barrels.. 57, 534 79, 265 +38 66, 697 —16 
Petroleum refinery produets................. do.... Q) 267, 732 (4) 376, 600 +41 


1 Approximate production. 

1 Less than 0.5 percent. 

3 Not reported. 

4 Figure not available. 

3 More than 500 percent. 

* Included in ‘‘other, kind not specified.” 


The year 1946 was one of transition in the sense that the mining 
industry as a whole returned largely to established commercial trade 
channels in replacement of the government purchasing programs of 
the war 5 and European markets again became a trade factor. 
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Brazilian producers, however, were still handicapped by Government 
control of export prices and permits, which complicated and retarded 
tracle. 

Outstanding development of 1946 was the promulgation of the new 
Brazilian Constitution“ and the provision which permits the entry 
of foreign capital into the country, as a Brazilian corporation, to 
participate in all types of mining activities. This liberalizatica is a 
reversal of the nationalistic 1937 constitution, which denied such 
rights to anyone other than native-born Brazilians. Exercise of like 
privileges to foreign capital in exploration for petroleum must await 
adoption of a new petroleum law, the drafting of which was unfinished 
by mid-1947. 


METALS 


Aluminum.—The Ouro Preto plant of Eletro-Quimica Brazileira 
closed down without remotely approaching its announced anticipated 
capacity of 2,500 tons of aluminum ingots a year. The company 
is said to have been unable to reduce its costs to a level at which it 
could compete with imported metal. 

Beryl, Tantalite, and Columbite.— Mining of these three mincrals, 
which generally occur together, was resumed in 1946 following more 
than & year's shut-down that had resulted from Government regula- 
tion of exports. Shipments of beryl were good but not up to the 
earlier war years. Tantalite shipments were up relative to 1945, 
but not proportionately to those of bervl. Prices were not conducive 
to larger sales. Columbite was exported for the first time since 1942. 

Chromite.—At midyear Chromita do Brazil S. A. was producing 
about 300 tors of chromite ore a month from its mine in Bahia. 
This rate was more than twice that of 1945. 

Chromium Muineracáo, S. A., discontinued shipment of ore from its 
Piuhy (Minas Gerais) property. Freight rates, plus the difficulty 
and expense of raising its substantial reserve of 35-percent ore to 
45-percent Cr grade by sorting, has made continued operation un- 
profitable. Ore samples have been sent to the United States for 
experimentation on a suitable process for concentration. 

Gold, Silver, and Arsenic.— The St. John del Rey Mining Co. is still 
the leading gold-mining company in Brazil, but since enactment of 
the law of June 19, 1945, revoking the obligation to sell all cold to the 
Banco do Brazil, total Brazilian production is difficult to obtain. 
Break-down of 1945 output shows 147,270 ounces from St. John del 
Rey, 12,386 ounces from Cia. Minas de Passagem, 2,139 ounces from 
Cia. Brazileira de Mineração, S. A., 1,311 ounces from Minas Leão 
Jr., Limitada, and an estimated 49,094 ounces (23 percent of the 
total) from some 50,000 individuals engaged in placer panning. In 
1916, still unreported quantitatively, the industry suffered somewhat 
from increased costs against controlled sales value. Placer production 
represented an estimated 20 percent of the total. It seems reasonable 
to expect that production at about the 1946 rate will continue for 
some years to come. 


8 An English translation of the old Brazilian Mining Code of 1040 and Amendments is available free on 
request to the Bureau of Mines, Foreign Minerals Branch, Washington 25, P. C. At the close of loina 
now code was being drafted to conſorin wilh the new coustitution. 
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As byproducts of gold-arsenopyrite ores in Minas Gerais, silver and 
arsenic are presumed to have been produced in slightly less quantities 
than in 1945. 

Iron and Steel.—Iron-ore production has been estimated for the 
year 1946 at 1,000,000 tons, indicating a substantial increase over the 
estimated 716,000 tons mined in 1945 and suggesting an abundance 
of stocks accumulated at the new Volta Kedunda plant of Cia. 
Siderúrgica National (National Steel) and at charcoal furnaces. The 
signing of an agreement on April 26, 1916, between the Hanna Ex- 
ploration Co. and the government of the Territory of Amapá marked 
the first attempt of a foreign company to undertake mining in Brazil 
under the terms of the new constitution of the Dutra government. 
Preliminary drilling indicated that the hematite ore bodies may not 
be as extensive as originally hoped. 

A new 50-ton-per-day charcoal-iron blast furnace near Corumba, 
Mato Grosso, was added to the 25 previously in operation, to supply 
the São Paulo market. Belgo-Mincira Co. continued in heavy ac- 
tivity, and Cia. Ferro Aco of Victoria started expansion of its facilities; 
the total output of pig iron rose 40 percent. 

Construction of the Volta Redonda iron and steel plant of Cía. 
Siderúreica Nacional is nearly complete. On February 20 the coke 
overs were lighted; on June 9 the first blast furnace was blown in, 
pouring pig iron 2 days later; on June 25 the first steel was produced; 
and on October 12 the plant opened its rail-rolling and shapes unit 
and began operating at a rate of approximately 500 tons a day, or 
about half of the designed capacity. The most serious operational 
problem is the procurement of coal in quantities and quality adequate 
for the row plant, as coal production in southern Brazil has not 
reached expectations. Volta Redonda has depended almost entirely 
on coal imports from the United States and probably will continue to 
co so fcr some time. 

Corsicerable progress was reported toward completion of a spe- 
cinlized steel plant of Cía. de Aços Especiais Itabira near Coronel 
Fabriciar:a, Minas Gerais, which is expected to supplement the pro- 
duction of Volta Redonda by specializing in the output of complex 
alloy steels. 

Lead.—New equipment was installed late in 1946 at the Ribeira 
plaut of Cía. Plumbum, S. A., the only producer of refined lead dur- 
mg the year, in the hope of increasing output by a large margin. 
Procuction amounting to only 25 tons in 1945 may have reached 
1,500 tors during 1946. 

Manganese.— Manganese production in 1946 has not been reported 
quantitatively but is said to have declined in respect to 1945 prin- 
cipally because of increased freight rates and poor transportation 
facilities. New management acquired control of the Minas da 
Bahia and announced that it was equipping the mine for immediate 
production. The Hanna Exploration Co. started examination of a 
rew and important discovery of several million tons of manganese 
ore, reportedly of shipping grade, on the Amaperi River, Territory of 
Amapá. 

Tin.—Minas de Estanho de São João d'El-Rei has proposed con- 
struction of a gravity-concentration plant with a capacity of 100-125 
tons a day of ore containing cassiterite. This represents the first 
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known attempt to mine lode tin ore in Minas Gerais, although alluvial 
deposits have yielded cassiterite from which more than 300 metric 
tons of metallic tin a year have been refined. 

Titanium.—No reports have been received on the production of 
titanium ore in 1946. No ilmenite was exported, but some was 
doubtless separated from beach sands and stocked for future sale. 
Representatives of several American organizations made a survey 
during 1946 of beach sands of Esperito Santo, with a view toward 
development of an improved process for the recovery of ilmenite with 
monazite and zircon as byproducts. 

The 28 tons of rutile shipped may have been from stocks mined in 
Ge and probably were washed from alluvial deposits of central 

olaz. 

Tungsten.—Diminished 1946 production of tungsten ore, as meas- 
ured by exports, reflects the postwar reduction in price. Output of 
scheclite from northeastern Brazil and wolframite from the Irhandjara 
mine in Sáo Paulo is expected to continue at about the 1946 level of 
roughly 1,600 tons of 60-percent WO; (equivalent) concentrate, 
unless altered by & price change or simulated by foreign aid in mining 
and milling. 

Zirconium.—A single large shipment to Norway boosted 1946 
exports of zirconium concentrates to the highest tonnage since 1943. 
Production is from Sáo Paulo, Minas Gerais, and is a byproduct 
from the monazite-ilmenite beach sands of Espirito Santo. 


NONMETALLIC MINERALS 


Barite.—Cía. Pigmentos Minerais Industrial e Comercial, S. A., 
completed installation of mining, milling, and dock facilities on 
Camamú Island, Bahia, and initiated operation of its barite grinding 
and bagging mill on January 22, 1946. First shipment was made in 
April, and sales to the Caribbean oil fields’ market were well-sustained 
throughout the remainder of the year. Total output reached prob- 
ably 20,000 tons. 

Diamonds.—Diamond production has been estimated at 325,000 
carats in 1946 and 275,000 carats in 1945. Exports in 1946, compared 
parenthetically with 1945, amounted to 113,815 (39,355) carats of 
rough gem stones, 12,645 (49,010) carats of cut gems, and 9,070 
(3,960) carats of carbonados, giving totals of 135,530 (92,325) carats 
of diamonds. Exports bear no constant relation to production. 
The estimated 1946 production increase is in part based on discovery 
in the State of Piauhy, in April, of new alluvial deposits, which were 
worked intensively for several months but largely abandoned before 
the end of the year. 

The number of pope employed by diamond cutters in Brazil 
declined from & peak of about 3,000 to only 1,500 in 1946, reportedly 
because of the shortage of rough stones for cutting, and some of the 
cutters returned to Europe. 

Graphite.—Graphite is mined by Cía. National de Grafite, Ltda., 
near Itapecerica, Minas Gerais. The indicated production in 1944 
was about 800 tons of concentrates. Graphite exports—not indica- 
tive of production—amounted to 199 tons in 1944, 131 tons in 1945, 
and 92 tons in 1946. 

Marble.—About 17,000 tons of marble are produced annually from 
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8 States, principally Minas Gerais, Rio de Janeiro, Santa Catarina, 
and São Paulo. 

Mica.—The total 1946 increase in mica exports was not in line with 
the downward trend toward the end of the year. Production in 1947 
may be expected to find a level lower than 1946 but possibly somewhat 
higher than that of prewar years. No new prospecting or develop- 
ment was done; 1 in general, mica mining has reverted to its 
traditional unorganized methods. 

Monazite.—Monazite was favored by good demand in 1946, and 
exports of sand from the beaches of Espirito Santo were up 21 percent 
in respect to 1945. 

Phosphate.—Although present production of phosphate is not 
known, output from the Ipanema and Jacupirana (São Paulo) apatite 
deposits by Serrana S. A. de Minerag&o was reported to be increasing 
slightly from the 5,216-ton level of 1944. Production is far below 
fertilizer requirements but can hardly be improved substantially 
without the introduction of more efficient and larger-scale methods of 
ore treatment. 

Quartz Crystal. — The continued postwar slump in demand for 
quartz crystal resulted in 1946 exports amounting to less than a 
fourth of 1945 shipments. Export volume in 1947 is not expected 
to exceed 10 or 12 tons & month. 

Semiprecious Stones.—Compared with 1945, exports of semiprecious 
Stones were up in quantity but down in value. While the European 
market again became a trade factor, purchase interest in the United 
States became dull, except for rare stones of good quality, and Brazilian 
production exceeded demand. 


HYOROCARBONS 


Coal.— Production of cleaned coal available for market in 1946 has 
been estimated at 676,000 tons from Rio Grande do Sul, 474,248 
tons from Santa Catarina, 70,000 tons from Parana, and 5,000 tons 
from Sáo Paulo. The 1,225,248-ton total was 18 percent less than 
that for 1945; an appreciable increase from Santa Catarina was more 
than offset by tbe decrease from Rio Grande do Sul resulting from 
operational difficulties and protracted labor disputes. In an attempt 
to improve production generally, the Government by decree placed 
distribution of all Brazilian coal in the hands of the Ministry of 
Transport and Public Works and fixed values for the different types 
of coal mined. United States control authorities sharply curtailed 
the export of deep-mine coal in the late part of 1946, and Brazilian 
importers registered complaints over the decrease in quality of coal 
received. 

Petroleum.'*—Brazil’s decrease in crude-oil production from 79,265 
barrels in 1945 to 66,697 barrels in 1946 was the result of deliberate 
limitation forced by an inadequacy of refining facilities and pipe-line 
outlets. The accompanying table summarizes the Brazilian petro- 
leum situation for the past 2 years. 

These figures clearly demonstrate how far short Brazil is of meeting 
current domestic requirements with domestic resources and facilities. 
Refinery production is from five small plants. Plans are under way 
by Conselho Nacional de Petroleo for immediate construction of & 


14 For a more detailed review see The Oil Weekly, 1947 World Oil Atlas, June 30, 1947, pp. 155-57. 
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Salient statistics of petroleum industry in Brazil, 1945—46, in barrels of 42 gallons 


1945 | 1246 


Production, crude: 


Cündeias field zoe oec sep ate eevee 35, FA3 52. 15 
hh ðè EE 6. 717 4051 
Itaparica Ch y ³ 20, 154 9, 708 
Lobato-Joanes Molde tute pee Sese cR VF 
Feil!!! ³ð / ³ð ⁵ 8 250 
Total crude prod uet ionꝛꝝn—L— L⁵ ꝓ 70, 264 (6, 607 
rr ³ðW—w». EDS Dus ⁰y y 8 272, 150 133. 770 
Total crude newly available... crees 338, 413 | 20.473 
Production, refinery productnnnnsss „„ OU. add EC Y w 
Imports, reflncry DOUE a a 10, 087, 123 | 16,576, 795 
Total refinery products newly available. ..................l.L.L... 10,274, 875 15,772,308 
Refinery products marketed in Brazil 10, $96, 833 | 15, 725, 072 


refinery of 2,500-barrel daily capacity in the vicinity of the oil fields 
in Bahia, and consideration is being given to the proposed construc- 
tion of four larger plants in Sáo Paulo and Rio de Janeiro to add a 
combined daily capacity of 32,000 barrels. 


BRITISH GUIANA 


Bauxite.—Exports of bauxite recovered from a 2-year slump and 
reached 1,137,991 metric tons in 1946 compared with 750,398 tons 
in 1945—an increase of 52 percent. (Production was 678,482 tons in 
1945; production in 1946 was virtually the same as exports.) Most 
of the shipments were destined for Canada, but the United States 
took some 70,000 tons, and smaller consignments (less than 10,000 
tons each) went to the United Kingdom, Sweden, and Argentina. 
The upward break in output came during the second quarter of the 
year, when additional Canadian ships became available for service 
on the Canada-British Guiana route. Demerara Bauxite Co., Ltd. 
(Aluminum Co. of Canada), and Berbice Co., Ltd. (American Cyana- 
mid & Chemical Corp.), were the only active producers in the colony. 
Undeveloped deposits of bauxite were examined during the year by 
engineers representing the Reynolds Metals Co. and the Kaiser 
interests. 

Gold.—The upward trend in crude gold production that started 
with 22,533 troy ounces in 1945 (18,986 ounces in 1914) continued to 
24,741 ounces in 1946. (Fineness was reported for the first time in 
1946 at 0.800, indicating a fine-gold production of 19,793 ounces. 
Whether the same degree of fineness is applicable to preceding years 
has not been established.) — The increase was less than anticipated in 
view of new discoveries by the two established companies—Cuvuni 
Goldfields, Ltd., and British Guiana Consolidated Goldfields, Ltd.— 
and the advent of at least two new companies, Rupununi Gold Min- 
ing Co. and Wairiri Gold Mines, to the fields, and more substantial 
advances are expected in 1947. Concessions are said to have been 
granted recently to American and Swedish interests, and greater ex- 
ploitation of lode deposits has already started. 

Diamonds.—Diamond production jumped to 30,958 carats, of 
which 28,745 carats were exported in 1946, doubling the recovery 
of 15,442 carats in 1945, when 17,251 carats were exported. The 
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excellent; world market for diamonds stimulated activity in gen- 
eral, and the Consolidated African Selection Trust, Ltd. (a West 
African. concern controlled by De Beers), nezotiated for permission 
to operate on a large scale within an area of 4,260 square miles in 
portions of the drainage basins of the Ireng, Burro Burro, and Sip- 
aruni Rivers. If the plans of this company are successfully completed 
they may be expected to contribute effectively to the badly needed 
organization of the industry. 

Granite.—Production of quarried stone, chiefly granite, rose 74 
percent from 25,688 tons in 1945 to 44,805 tons in 1946. Total 
output was for construction use within the colony. 


CHILE 


Production in 1945, not available in last year’s review, is presented 
in comparison with 1944 in the accompanying table, together with 
such preliminary 1946 production figures as have been reported. 


Mineral production in Chile, 1944-46, in metric tons (unless otherwise indicated) 


1945 1946 
Mineral 1044 m 
Ries ance, sio [| hanfe, 
Quantity percent Quantity percent 
METALLIC ORES AND METALS 
rr Se E 5 ] Set HEEN —100 
Copper, ] ù XU) y 498. 520 446, 298 —11 365, 0:34 —18 
Copper, ee! tee tes Drei 9 IA 906 440,289 | —10 30. tna —18 
FF EENEG troy ounces.. 243, KER 150, 462 — 26 155, 603 +3 
Iron ore ............... J) Sota otra 074,52 944. 563 +40 | 1, 352, 886 +43 
Iron, ni... „ F 18, 413 172, 242 (1) 1 (3) 
JJ A 8 N 86 4-241 
M unvarecc ere, 40-50 percent 1mm. 43, 959 7,445 — 83 22,157 +298 
NIGFOUPFY. 950-428 F TR-peund flasks.. 997 Fu) —14 N27 —4 
Molybdenum, in concentrates cc 1,051 841 —20 560 — 33 
III/! ³¹˙Ü ¹wmmAʃ ͤ K cou E troy cunces..| 1,094,591 | 1,070, 219 —2 823, 220 —2 
NONYETALLIC MINTRALS 
AS OS EE EE abi ced huts 280 —11 
E LEE TEE ee 1,650 3,007 +90 3,752 +21 
A A A ec 2,4554 ]. 188 — 49 1,477 +2 
FF SI vd ĩðͤ v 362, 877 411, OSS 413 579, 906 +41 
Clay: 
FFH E . LO SLE: 366 3, 602 (!) 6, 464 +7 
EMT (2) ony n1) 570 +68 
Drelonite..... J) 8 e 25 +19 
Feb A ⁰Qʃi e (2) 124 (>) 44 — 65 
Gypsum, calet. A oon 32, 225 39, 302 +22 (3) (3) 
Fine 8 Sasek „320 607 — 48 620 — 11 
Iron ui. . NEE Ee 150 300 | - 467 (1) (3) 
Jie clue qdiatomite).... lll... T0 784 233 — 70 70 — 70 
IIC e MINNS 476, 765 (2) C) (2) (3) 
Limestone: 
A A (2) (2) (3) 81,976 | (3) 
POCO Dna dco oa hoe A 601,912 6:39, 550 +6 803. 576 +26 
r e nee aa 10, 203 oi (3) 35, 153 O 
!. A (2) 2) (3) 4, 085 » 
JJJJJJJJJ%V%//%öͤĩ MT Er MEN v 973,615 1, 306. 577 +40 1, 617, 717 +18 
Phosphate rock (pate — 14. 376 13. 263 —8 15, 210 +15 
1CZV¾ᷣ ³o˙ͥ e A on ee tence P quac 2.552 60, 002 Y) 468,022 —23 
SHE COBIMIUIES ð a sala ea 45, 691 47, 700 -+5 59, 405 +24 
Sodium carbonate (‘soda ash?“ ' 70 (2) (3) (?) (3) 
SoJium sulfate MAA ENEE 13, 232 13, 497 +2 13, 198 —2 
Sulfur. 
Contsined in erud e ealiebe (sales) aoaaa 5,155 8. 314 +61 9,213 +11 
Granule: and subliniate..... o Mr EEN 25, 107 20, 757 —19 6, 216 —70 
AAA A IR CA 19 477 (1) 640 +34 
WY DROCARLONS 
Coal, net et ³ĩxĩ;v%ö„éi“i ĩ 2,046,919 | 1,827, 182 —11 1,740, 213 —5 


! Morc than JCC percent. Not reported. 3 Figure not available. 
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METALS 


Copper.—The sharp 1946 decrease in copper production can be 
attributed to three causes. Strikes closed El Teniente plant of the 
Braden Copper Co. during October and November and the Chuquica- 
mata plant of the Chile Exploration Co. during June; a serious water 
shortage further reduced output at El Teniente throughout December; 
and the customs smelters at Chagres and Naltagua were closed during 
the entire year coincident with virtual elimination of small mine 
production following cancellation of the U. S. Commercial Company 
contract in the latter part of 1945. A number of small mine operators 
announced their intention to reopen to take advantage of the increased 
price of copper, and it is rumored that the Chagres smelter may also 
reopen. 

Gold.—Of the 1946 gold production, 32,514 ounces were in precious 
metal ores and concentrates, 6,600 ounces in base metal ores and con- 
centrates, 21,922 ounces in copper bars, 120,031 ounces in gold bars 
from lode mines, and 4,836 ounces in gold bars from placers. 

Iron &nd Steel.— The substantial increase in 1946 iron-ore production 
reflected a comparable increase in availability of ships for ore exporting, 
which still regulates production. Cía. de Acero del Pacifico has 
acquired property on de Vincente Bay near Concepción, and con- 
struction of a 180,000-ton steel plant, started in 1946, is expected to 
be completed in 1949. The plant will be under American management 
and its planned capacity is adequate to provide Chile with its basic 
iron and steel requirements. “ 

Manganese.—Increased production of manganese ore over that of 
1945 still fell far short of pou years. The Coquimbana mine of 
Manganeso de Atacama, S. A., was the only one in operation during 
1946. The Government decreed that all sales and deliveries of metal- 
lurgical-grade manganese ore shall be controlled by Government 
regulation. The decree does not apply to manganese dioxide, pro- 
duction of which amounted to 4,880 tons in 1946. 

Mercury.—The Punitaqui mine, Province of Coquimbo, continued 
throughout 1946 as Chile’s only producer of mercury. Output 
receded to 827 flasks, the lowest since 1940. 

Molybdenum.—Separation of molybdenum concentrates from El 
Teniente copper ores of the Braden Copper Co. was well below the 
1945 output, because of forced curtailment of operations during the 
last quarter of the year. 

Silver.—Silver production as reported for 1946 was the smallest 
since 1933. Of the total, 491,971 ounces, or 60 percent, was in copper 
bars; 128,313 ounces in ores, concentrates, and precipitates; and 202,936 
ounces in refined bars. 


NONMETALLIC MINERALS 
Nitrates.—Chile’s postwar recovery of nitrate production continued 


following a temporary set-back resulting from a prolonged strike by 
the Tocopilla dock workers. Only 12 oficinas were in operation at 
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the end of 1946, compared with 19 on June 30 and 22 on January 1, 
but the major oficinas entered 1947 working at full capacity. 

Production in 1946 of such minerals associated with nitrate as 
sodium and calcium sulfates, potassium chloride, and sodium car- 
bonate has not been reported. Output of iodine and sodium sulfate 
dropped slightly, while that of borates increased. 


HYDROCARBONS 


Coal.—Decreased coal production in 1946 was a result of the closing 
of 7 of the 30 operating mines in Chile and of serious labor conflicts 
experienced by the 2 large producers in the Concepción area. The 
output trend was up during the last quarter, however, and throughout 
the year the balance between production and consumption remained 
about equal. 

Petroleum.“ Progress of the Corporacion de Fomento de la 
Produccion in its effort to expand the Springhill field was slight; 4 
holes were completed in 1946, of which 2 showed some promise. 
Springhill Nos. 1 and 3 are shut in pending construction of handling 
facilities; & dock and storage tanks are now being erected at Bahia 
Gente Grande that are to be linked with Springhill by a pipe line. 
The Fomento Corporation has announced plans to construct a 
10,000-barrel refinery near Viña del Mar to process both imported 
and national crude. 


COLOMBIA 
Mineral production of Colombia, 1945-46, in metric tons (unless otherwise 
indicated) 
Mineral 
METALS 
Precious metals: 
Ol WEE EE troy ounces.. 437, 176 
II ³*oin k ⁵⁵ do 
e . A A do 
E A A AN 
l NONMETALLIC MINERALS 
Barite (estimated 2, 600 
E ß ß e 302, 730 
Gypsum (estimated) 17, 200 
Salt: 
"Terres l ³ðͤ Daaa aaae 90, 627 
Milli. 14, 445 
WE E EE 105, 072 
HYDROCARBONS 
Petroleum, crude (incl. natural gasoline)......... bbl. (42 gal.) , 903, 7: 22, 518, 174 
Petroleum refinery products do.... 5, 241, 720 
1 Not reported. 


? Figure not available. 
3 Estimate based on actual production of 300,720 tons during the first 11 months. 
* Approximate. 


i Soe The OU Woekly, 1947 World Oil Atlas, June 30, 1947, pp. 157-159. 
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Precious Metals.—The decline in gold and silver production has 
been gradual but continuous since 1941, reflecting the effect of wartime 
difficulties in obtaining new machinery and equipment, and of con- 
tinuously rising costs against static gold prices and relatively ineffec- 
tual changes in the price of silver. The two metals occur together and 
are mined from lodes and placers. A detailed review of the industry 
was made available.!“ 

Platinum production from streams on the Pacific slope showed 
marked improvement, and was the highest since 1941. The largest 
production is from dredges of the South American Gold & Platinum 
Co. along the San Juan River. 

Iron and Steel.—The proposed Paz del Rio iron and steel project 
sponsored by the Instituto de Fomento Industrial is still in the 
planning stage, and no date has been announced for the start of plant 
construction. At present one small furnace at Pacho is making 
about 5 tons of pig iron per day. 

Lead.—The small pilot plant at Mochancata appears to have been 
inactive in 1946, as no lead production was reported. 


NONMETALLIC MINERALS 


Barite.—Barite production, unreported quantitatively, is estimated 
to have continued at approximately the 2,600-ton annual rate of the 
past 2 years. Quarries in the Departments of Santander and Tolima 
sell chiefly to ol companies for use in drilling, and in minor quanti- 
ties to local manufacturers of paint and other commodities. 

Salt.— The salt industry showed healthy activity in 1946, partic- 
ularly in the recovery of salt from sea water. Since 1943, terrestrial 
figures have not shown the breakdown between rock salt and salt 
contained in brines, which up to that time had been produced in 
& ratio of roughly 1:15. 


HYDROCARBONS 


Coal.—Coal-production figures have not been made available for 
the past 2 years. The upward trend, starting with 403,345 tons in 
1941 and reaching 499,169 tons in 1944, suggests a figure somewhere 
close to 550,000 tons for 1946. Colombian coal is of excellent grade; 
it is largely consumed within the Republic. 

Petroleum.’’—Although both petroleum production and the pro- 
ductive potential increased steadily from 1942 (following & 
recession) through 1945, output in 1946 was forced into & reduction 
by labor difficulties late in the year. Drilling activity, however, was 
greater than in any year since 1939. 


10 Cathart, James K., Résumé of Gold Mining in Colombia: Bureau of Mines, Mineral Trade Notes, 
Bpecial Supp. 11, December 1946, 19 


] pp. 
17 See The Oil Weekly, 1947 World Oil Atlas, June 30, 1947, pp. 165-173. 
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ECUADOR 


Mineral production of Ecuador, 1945-46, in metric tons (unless otherwise indicated) 


Change, 
Mineral 1945 1946 percent 
METALLIC ORES AND METALS 
Copper 

n concentrates E 4 40 (3) 
In blister sss, nos 3, 285 2, 659 —19 
ea; 3, 289 2, 699 —18 
Lead, in concentrates 2 eee eee eee 183 305 +68 
Gold. (estimate) nescence ce 8 troy ounces.. 66, 975 77, 931 +16 
Silver (stine 8 do.... 235, 500 192, 200 —18 

NONMETALIJC MINERALS . 

C EE ee 37, 504 38, 497 +3 
Fill ⁵ ðĩ- 8 40 46 +15 
Eeer EE 65 21 — 68 
Tron 00100 EE 4 17 +325 

ade EE 6 (3) ($) 
Salt- marinho A O II eee’ 27, 600 35, 090 +27 
Sunn cedo ences meee ⁰ Ee 103 26 —75 

HYDROCARRONS 

Asphalt; a...... coe ess 3 (3) 0 

]]]!!! wur 8 41 (3) (4 
Gasoline, naturaaaaaaaaaaMVkl barrels (42 gallons)... 41, 768 40, 600 —3 
Petroleum, uc“ 8 do 2, 6^3, 728 2, 322, ^9 —13 
Petroleum refinery products do.... 912, 402 1, 065, 024 +17 


1 United States general imports from Ecuador, regarded as more nearly indicative of actual produc- 


tion than Ecuadorian official figures. 
3 Over 500 percent. 
3 Not reported. 
* Figure not available. 


METALS 


Gold and Silver.—Except for minor placer operations, the mining 
of gold, silver, copper, and lead in Ecuador has been confined to two 
American companies with interlocking directorates. The Cotopaxi 
Exploration Co., following failure to find a new ore body, ceased oper- 
ating its silver-gold-copper-lead mine at Macuchi in July 1946. The 
South American Development Co. recovered from the low year that 
followed the break-down of one of two hydroelectric plants and the 
flooding of its gold-silver-lead mine at Portovelo, in El Oro Province, 
near the close of 1944. However, the company continued to operate 
under difficulties and has sought tax relief from the Government to 
forestall the possible necessity of closing down. The Government was 
studying these proposals when 1946 ended. 

The increases in the production of gold and lead obviously are not 
significant, and the only bright spot in the future outlook for gold 
lies in possible large-scale development in the region of the Toachi 
River in Cotopaxi Province, just south of the Quito-Esmeraldas high- 
way. Intensive explorations in this region, begun in March 1946, 
are said to have resulted in showings of considerable promise. 

Copper and Lead.—Recovery of copper in the form of blister bars 
at the Macuchi smelter ceased following closing of the mine, ending 
what has been virtually the total output of the country. Closing of 
the Macuchi mine also means that the 1947 and subsequent produc- 
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tion of lead will be confined to the lead content of gold-silver concen- 
trates issuing from Portovelo, until new lead-bearing deposits may be 
discovered and developed. | 


NONMETALLIC MINERALS 


Salt.—Most of the 1946 salt production came from the privately 
owned salinas of Santa Elena, the small remainder from the Govern- 
ment-owned salinas of Punta Arenas. Total output showed a sub- 
stantial increase over that of 1945, to about the level of 1944. 

Minor Industrial Minerals.—Activity of the Government-owned 
sulfur mine at Tixan, Province of Chimborazo, was almost dormant 
in 1946. As usual, minor production was maintained in china clay, 
geyserite, and iron oxide. No information has been received on the 
output of ocher, gypsum, and stone. 


HYDROCARBONS 


Petroleum. Commercial production of crude petroleum continued 
to be confined to the peninsula of Santa Elena in 1946. "The Inter- 
national Ecuadorian Petroleum Co. abandoned its efforts to find oil 
elsewhere and withdrew from the country in the early part of 1947, 
while the Shell Co. of Ecuador, Ltd., continued its exploration of the 
Oriente region. Nearly half of the crude petroleum produced in 
Ecuador is refined for use within the country. 


FRENCH GUIANA 


The time may be ripe for some interest to be shown in expanding 
gold production and examining some of the bauxite, and possibly iron, 
deposits known to exist within the colony. 

Gold.—Placer gold production, which declined from 37,606 ounces 
in 1939 to 20,609 ounces in 1943, appears to have become fairly well 
stabilized slightly below the low figure. Official figures show 18,583 
ounces in 1944, 20,631 ounces in 1945, and 19,749 ounces in 1940. 
Most of the production comes from the Territory of Inini, which 
supplied 18,701 ounces of the total in 1945 and 17,774 in 1946. 


PARAGUAY 


Paraguay has no established mining or mineral industry of com- 
mercial interest, although there is & small production of limestone 
and lime, building stone, and salt. 

Petroleum.— The Union Oil Co., which since January 1945 has 
had two seismographic crews exploring in the Gran Chaco, started 
drilling its first test well on July 16, 1946. Exploration probably will 
continue for several years. 


PERU 
The production trend in 1946 for Peruvian mineral products gen- 


erally was downward, with the exception of bismuth, coal, and 
a few minor items. The decline in production, and consequently in 


18 See The Oil Weekly, 1947 World Oil Atlas, June 30, 1947, pp. 177-181. 
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Mineral production and exports of Peru, 1945-46, in metric tons (unless otherwise 


indicated) 
Production Exports 
Mineral E 
ge, 
1946 percent 
METALLIC ORES AND METALS 
Antimony........................ 1 —50 
Arsenic oxide (white arsenic).....- 891 —28 
Bismuth.............. kilograms.. 321, 697 1 
Cadmium, in refined bars. do 2, 462 +142 
Co per c 26, 119 —9 
Gold AA troy ounces.. 140, 480 +8 
Indium. .................. ams.. 155, 692 -+276 
EE 44,018 —16 
Mercury 76- pound flasks.. 5 — 88 
Molybdenum..................... 3 —90 
Silver troy ounces 210, 211, 750 —3 
Tin, in droen... 2 +100 
T n concentrates, 60 percent 
WO? equivalent................ 748 4-125 
Vansdium.......................- 333 —52 
e 50, 242 +26 
NONMETALLIC MINERALS 
Aluminum sulfate. ............... 328 99 — 328 99 —70 
i A ---2a0noMMM 4, 240 ) JJ A 8 
1 AA 264, 892 260, 617 3 „ 
%%% 8 50, 325 50, 00 „ 3000 
Feldspar.......................... 27 330 WI 8 OI (4) 
Graphite, flake...........-...-.-- (5) (3) (*) ) 10 OI 
Gypsum: 
E AAA s biosen 37, 908 49, 582 )) PA PAE 
Calcined...................... 26, 979 26, 035 —3 2 (2) 8 
A SR eere x ERR 14, 660 15, 450 +5 (3) (3) 4) 
Limestone.............-...----.-- 474, 711 471, 083 Gen? Wi UNE - DE 
Magnesium eulinte 428 —39 706 434 —39 
Manganese sulf ate 12 —54 26 44 +69 
Marble, architectural 8,677 e 379 1, 174 +210 
Mica: 
ed —— K — 22 30 —33 20 14 —30 
„CC 460 187 —59 175 156 —11 
Total mic.)... 490 207 —58 196 170 —13 
Mineral water...........gallons..| 2,075,642 | 2,105, 948 A 8 
Onyx, ornamental. ........-.....- 267 (n VE I 
CFC 55, 143 56, 613 Se E AAN „„ 
Sand, gravel, and crushed stone... 194, 928 ) V EE GE ee 
Silica, glass-grad ee 8, 039 8 %% ION AA EG 
php Ae 1, 216 369 —70 550 375 —32 
HYDROCARBONS 
Anthracite 36, 848 82, 089 4-123 27, 381 60, 245 4-120 
Bituminous................... 164, 415 147, 561 J)! AAA VE 
Total coal. 201, 263 229, 650 +14 27,381 60, 245 +120 
Natural gasoline 
42-gallon barrels..| 1,075,137 | 1,041,536 —3 OI @) 4) 
Petroleum, crude........... do....| 13,744,216 | 12 455, 991 —9 272,488 | 1,648, 066 6 
Petroleum refinery products 
do....| 13,369, 339 | 11, 303, 757 —15 | 8,941,170 | 6,595, 754 —26 


1 Exclusive of 466,188 ounces of silver art objects. 
2 Exclusive of 273,281 ounces of silver art ob . 
3 Not reported. 

* Figure not available. 

! Approximate. 

* Over 500 percent. 


exports, has been attributed principally to labor shortages at the 
mines and a normal decline in the productivity of existing oil fields. 
Comparison of production and exports during the past 2 years is 
presented in the accompanying table. It will be noted that 1945 
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production figures are official data replacing the preliminary esti- 
mates presented in last year's review; the new data reveal that 
actually the 1944-45 production trend was upward instead of 
downward (as first reported) for antimony, cadmium, lead, zinc 
magnesium sulfate, mica, and mineral water, and downward instead 
of upward for gold and silver. 


METALS 


Antimony.— Production in 1946 was only slightly more than half 
that of 1945 but exceeded 1944 by about 20 percent. Of the 1946 
total, 808 tons was in various ores and concentrates and the remainder 
in products of the Cerro de Pasco Copper Corp. smelter at Oroya: 
227 tons in crude antimony bars, 1 ton in refined bars, 168 tons in 
antimonial lead bars, and 1 ton in lead-tin-antimony bars. 

Byproduct Metals.— White arsenic, bismuth, cadmium, indium, 
tellurium, tin, and sulfuric acid are all byproducts of smelting opera- 
tions of the Cerro de Pasco plant at Oroya. The 1946 output of 
crude white arsenic and refined cadmium followed the decrease in the 
treatment of copper, lead, and zinc ores. Bismuth production was 
upheld by & well-maintained rate of ore output at the principal bis- 
muth-producing mine, San Gregorio, belonging to the Fernandini 
interests. The relatively great increase in 5 of indium resulted 
from expanded operation of the recovery plant rather than an increased 
supply of metal in ore. Tellurium recovery, initiated with 140 kilo- 

rams in 1943, has not been reported quantitatively since that year. 
ecovery of tin in the process of lead smelting is maintained at an 
annual level well below 100 tons. 

Copper.—Continued decrease in copper production in 1946 was 
due to a shortage of mine labor and to continued decrease in the grade 
of ore from the principal copper districts, which have been marked 
by a declining output trend since 1929. Of the 24,700 metric tons 
mined in 1946, 19,400 tons were extracted at the Oroya plant of 
Cerro de Pasco Copper Corp. in the form of blister bars, 206 tons in 
matte, and 303 tons in electrolytic bars. "The copper refinery under 
construction at Oroya probably will not be completed before 1948 or 
early 1949. 

Gold.—Compared with 1945, the 1946 production of gold was down 
in total in all categories except content of gold-silver bars, which 
amounted to 79,040 ounces in 1945 and 91,150 ounces in 1946. Pro- 
duction associated with complex ores, compared paranthetically with 
1945, amounted to 12,316 (16,438) ounces contained in ores, concen- 
trates, precipitates, etc., and 42,811 (54,157) ounces contained in 
copper bars. Placer production dropped from 23,026 ounces in 1945 
to only 12,101 ounces in 1946. The Peruvian Government has been 
studying ways whereby capital may be attracted to gold mining on a 
larger scale. Particular attention is being given to the possibilities 
of establishing dredging operations, and some competent organization 
might find the present time favorable for negotiating with the Gov- 
ernment for exploration rights with a view to obtaining operational 
concessions, 

Iron and Steel.—During 1946 the Peruvian Government agency 
“Corporación Peruana del Santa" continued to investigate Ru en 
for establishing a steel industry at Chimbote. The plan includes 
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electric furnaces to utilize power from the hydroelectric plant now 
under construction at Cañon del Pato for the smelting of iron ore 
from the Marcona deposits about 200 miles south of Lima, where 
transportation facilities are being constructed. 

Lead.—Lead production dropped to approximately the level of 
1942, due partly to a cave-in that temporarily disrupted operations 
at the important mine of Cia. des Minas de Huaron and partly to 
the lessened output at some of the smaller mines resulting from decline 
in the grade of ore mined. Of the total 44,518 metric tons of lead in 
ore mined in 1946, 38,058 tons were recovered at the Oroya plant of 
the Cerro de Pasco Copper Corp. in refined lead bars and impure bars. 

Mercury.—Suspension of operation of practically all of the few 
small mercury mines of the country reduced production and exports 
of merc to almost nothing in 1946. The low price of mercury 
broooht about this situation and was also responsible for stoppage of 
construction of the hydroelectric plant that was to have supplied 
power for the new concentrating plant at Huancavelica, erected in 
1945 to treat cinnabar ore from the Santa Barbara mune 

Molybdenum.— With liquidation in 1945 of Peru Molibdeno, S. A., 
De in 1946 was confined to the negligible output of the 

alazar mine. 

Silver.— Distribution of 1946 production of silver, compared paran- 
thetically with 1945, shows 3,850,598 (3,350,847) ounces in untreated 
base-metal ores and concentrates, 27,232 (27,360) ounces in gold-silver 
bars from the gold lode mines, and—from the Oroya plant of the Cerro 
de Pasco Copper Corp.—687,318 (1,231,406) ounces in 0.999 fine 
refined bars, 1,850,211 (1,928,530) ounces in 0.925 fine sterling bars, 
5,918,791 (6,459,598) ounces in copper bars, and 611 (none) ounces in 
lead-tin-antimony bullion. The decrease followed the decline in 
base-metal production, of which virtually all of the silver is a by- 

roduct. Exports of silver art objects suggest that the activity of 

eruvian silversmiths may have subsided somewhat since 1945. 

Tungsten.—Rising prices upheld production of tungsten concen- 
trates during most of the year, particularly from the principal mines of 
Malaga Santolalla i Hijos in north-central Peru, where mining was 
unfortunately interrupted in November by a severe earthquake that 
badly damaged surface installations. Production was expected to be 
back to normal by May 1947, and construction started on a new con- 
centrating mill of 150-ton-per-day capacity by August. 

Vanadium.—The new $4,000,000 plant at Junasha—completed in 
1945 with Defense Plant Corporation funds and designed to treat 
low-grade ores from the Minaragra mine—was purchased by the 
Vanadium Corp. of America in 1946. The abrupt decrease in 1946 
production was due to exhaustion of the known higher-grade portions 
of the ore body, which necessitated the shut-down of the old mill 
and difficulties encountered in attaining satisfactory extraction of 
vanadium from the lower-grade “Broza” ore by lixiviation in the new 
plant, which is now reported to be working more efficiently. 

_ Zinc.—Increased zinc output of the large Volcan mine in 1946 was 
insufficient to offset larger decreases from the Huaron, Cercapuquio, 
and San Antonio Esquilache mines. All zinc concentrates are er: 
ported, except for enough to feed Cerro de Pasco Copper Corps’. 
pilot plant at Oroya, which produced for export 1,583 metric tons of 
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refined electrolytic bars in 1945 and 1,331 tons in 1946, plus 105 tons 
in 1945 and 142 tons in 1946, for sale to domestic users. e company 
plans to erect an electrolytic refinery and is stock-piling zinc con- 
centrates at Cerro de Pasco for such future treatment. 


NONMETALLIC MINERALS 


Marble.—Exports of Peruvian marble have increased in the past 
2 years to meet an apparently growing market in eastern United States. 

Mica.— Production of mica was completely shut down about the 
end of 1945 when a satisfactory postwar market could not be found. 
Statistics for 1946 appear to indicate the resumption of operations, 
although reported production and exports may represent shipments 
from previously accumulated stocks. 

Other Nonmetallic Minerals.—Peru continues to export small quan- 
tities of aluminum, magnesium, and manganese sulfates, graphite, 
onyx, and sulfur, having little importance individually but notable 
value in the aggregate. 

HYDROCARBONS 


Coal.—Continued expansion in development of the anthracite 
field at Ancos far outweighed the 10-percent drop in bituminous-coal 
output, petting a 14-percent gain in total coal production and supply- 
ing all of the coal sold in export. Anthracite represented only 3 
percent of total coal production in 1942, 36 percent in 1946. Con- 
tinued growth will follow realization of the industrial development of 
the Chimbote area. 

Petroleum.“ Crude petroleum production in 1946 dropped 9 
pn from that of the preceding year, continuing the decline that 

egan in 1944. An effort to open new areas of crude production was 
seen in preparations for wildcat drilling on the Ucayali River, Cant- 
amana region, about 125 miles north of Aqua Caliente, by Establici- 
mientos Petroliferos Fiscales (Peruvian Government) and Cía. 
Petrolera de Oriente, a private Peruvian company. The former 
agency is also attempting, by wildcatting, to reopen the Pirin area, 
northwest of Lake Titicaca, Puno Province, which has been unpro- 
ductive since 1940. Independent experts, who have projected the 
natural decline of production from present fields and the growing 
domestic consumption of petroleum products, predict that unless new 
oil fields are discovered and developed Peru will cease to be a petroleum- 
exporting country by the end of 1953. 


SURINAM 


Bauxite.—Shipments of bauxite have been increasing steadily since 
1944 and in 1946 surpassed those of the best prewar years, with 
827,843 tons, compared with 683,961 tons in 1945. The Paranam 
and Moengo mines of the Surinam Bauxite Co. supplied 94 percent 
(775,386 tons) of the total. The Billiton Co. (N. V. Billiton Maats- 
chappij), on a contract of about 100,000 tons, et De 52,457 tons 
from its stock pile to American interests, delivered to Baton Rouge, La. 

New calcining equipment installed at the Paranam plant of the 
Surinam Bauxite Co. early in 1947 and the acquisition of new ships 
by Alcoa are expected to speed the output of bauxite in 1947. 


11 See The Oi] Weekly, 1947 World Oil Atlas, June 30, 1947, pp. 185-191, 
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During the year both the Permanente Metals Corp. (a subsidiary 
of the Kaiser Corp., Oakland, Calif.) and the Reynolds Metal Co. 
sent EE to Surinam to prospect for bauxite. Permanente 
obtained an option on a large area not far from the town of Albina on 
the Marowijn River and is engaged in detailed examination. The 
Reynolds Co. applied to the Government for a concession covering 
another discovery, but no action had been taken by the close of the 

ear. 

Gold.—Production of gold dropped 21 percent from 5,895 ounces in 
1945 to 4,648 ounces in 1946. Of the 1946 output, 2,314 ounces came 
from Sara Creek Gold Fields, 885 ounces from Whitewater Mines, 
Ltd., and 1,449 ounces from individual placer mines. Production is 
handicap ed by difficult problems of transportation, high cost of food 
and 399 55 and the low price, equivalent to 830.05 an ounce, paid by 
the Surinam Bank, where by law all gold must be sold. Nevertheless, 
interest seems to be growing in the development of new placers on 
the Lawa River and of lode-mining possibilities elsewhere. Several 
groups, including foreign companies, have sent engineers to examine 
a mining district near the Government railroad south of Paramaribo, 
and construction of a small mill has been started at the old Savannah 
mine with the intention of working a deposit of gold-bearing quartz. 
Some results of these activities should become apparent in 1947. 


URUGUAY 


There has been no ore production in Uruguay since 1941, when gold 
was last produced on a commercial scale. Nonmetallic minerals 
chiefly for use in construction, find a ready market domestically and 


Mineral production of Uruguay, 1945-46, in metric tons (unless otherwise 


indicated) 
; Change, 
Nonmetallic minerals 1945 1946 percent 
Agate, „ AAA 19 40 +111 
Abrasives, aluminous (exports). )))) c. ll. l.l... 1, 635 623 —62 
ement EE 185, 290 1 220, 000 +19 
Clay: He.... ⁵³ 578, 408 1 600, 000 +4 
Refractory EE 1, 592 2, 298 +44 
Pei!!! ea ena ee 8 +94 
CTA d E 252, 121 407, 241 +62 
Mica ground- ce se ee ett O sos 
Quartz, WEE 1, 357 2, 015 +48 
Band E. mse e E EE 3 2, 333, 918 2. 007, 558 —14 
Semiprecious stones * (ex ports) kilograms (5) 
ͤ· . 8 2, 683 (3) (5) 
Stone, industria): 
OA A 8 1 110, 000 278, 286 +153 
Flagstone- ie al square meters 302 —40 
ranite: Ns 1 62, 000 83, 817 +35 
TEE ! 1, 400 22, 620 (8) 
Curbstones csc2 cece essed ccc linear meters. 1 7,000 5, 092 —27 
Paving blocks units. (3) 30, 240 (5 
Wlm@st0nG: << cuarta 8 390, 432 449, 063 +15 
JJ)! ͤ ec yy 33, 360 1, 833 —95 
BIL eelere ee e (3) 500 i 
ehh ⁵³ðV- t ß 1. 823 1,818 7) 
1 Estimate. 
* Includes granite sand: 1945—quantity not reported; 1946—31,150 tons. 
5 Not reported. 


t Cut agate, amethyst, aquamarine, topaz. 
Data not avilable. 

* Over 500 percent. 

! Less than 0.5 percent. 
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to a considerable extent in foreign trade, particularly with Argentina, 
Paraguay, and Brazil. The accompanying table summarizes a pre- 
liminary comparison of production in the past 2 years. 

The general upward production trend in most mineral items reflected 
the continuance of a construction boom and was accompanied by a 
predominantly downward trend in exports. In general, the prices of 
construction materials showed exorbitant increases, in many instances 
doubling those of 1940. Relief from the paralysis of importe of 
gypsum from Argentina came in the third quarter with the arrival of 
2,520 metric tons from France. 


VENEZUELA 
Mineral production of Venezuela, 1945-46, in metric tons (unless otherwise 
indicated) 

Mineral 

METAL 
CO) AA A NA troy ounces 

NONMETALLIC MINERALS 
ASDeSsto8. EE (1) 
KEEN 124, 447 
DA MONG Skee ß A c M de esp oes carats.. 12, 769 
S/ ðↄVÄ́ mr e ÓN 44,1 
Magnesite, crudek c. eee eee 5, 600 
HYDROCARBONS 

6 ͥͥͥ]dfſß t PE: 7,022 
Petroleum, crude—bbl. (42 gal.) 323, 156, 264 
Petroleum refinery products 32, 549, 423 


1 Not reported. 
2 Figure not available. 
METALS 


Gold.—Venezuela's steady decline in gold production since the 
peak year 1940 has been due largely to the wartime difficulties en- 
countered by mining companies in obtaining essential transportation 
and replacement equipment, complicated by continued unrest among 
the miners. During 1946 the weakened financial position of New 
Goldfields of Venezuela, Ltd., the largest producer, was bolstered by 
a loan from the Venezuelan Government. This new capital, how- 
ever, proved inadequate for continued operations, and on November 
15 the properties were turned over for development work to Guayana 
Mines, Ltd., a company newly organized by Ventures, Ltd., of Tor- 
onto, Canada, and its subsidiary, Panaminas, to exercise an option 
granted the previous month. This interruption of production will 
undoubtedly result in a further decline in 1947, as the properties of 
New Goldfields normally supply about 78 percent of the country’s 
total output of gold. Most of the remaining portion comes from 
Vuela Caras mine, also in the State of Bolivar, while placer deposits 
in the Caroni region continue to yield minor values. s 

Iron.—Additional progress was made by the Iron Mines Co. of 
Venezuela (Bethlehem Steel Co.) in its program for the development 
of ore deposits at El Pao, but considerable work must yet be com- 
pleted before actual production can be started. A deep-water 9 
station, originally planned for a small island off the coast of Trinidad, 
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has been relocated to the southern coast of the Paria Peninsula, near 
the municipality of Cristóbal Colón. The second of a fleet of four ore 
ships was launched in March 1947. 

he Oliver Mining Co. (United States Steel Corp.) explored con- 
cessions obtained from the Government late in 1945, and discovered 
iron deposits reported to be of commercial size and grade in the 
vicinity of Tucupita, in the Orinoco delta. Development on a 
commercial scale may be undertaken. 

Nickel.—Sampling of the garnierite deposit at Lorno de Hierro near 
San Pedras, State of Aragua, was completed by the International 
Nickel Co. Development of the property will probably depend on 
current nc tilluseical re arh. 

Vanadium.—During 1946 the United States imported 44 metric 
tons of flue dust containing 17 tons of V.O;, or 9 tons of vanadium, 
from Curacao, compared with 61 tons of flue dust containing 21 
tons of V¿0;, or 12 tons of vanadium, in 1945. This represents mate- 
rial derived from crude petroleum of Venezuelan origin, though only 
a portion of the total potentially available from that source. 


NONMETALLIC MINERALS 


Asbestos.—Cía. Anónima Minas de Amiante de Tinaquillo, which 
started operation of its asbestos mill west of Tinaquillo, State of 
Cojedes, late in 1945, continued at a restricted operating rate through- 
out 1946. Preliminary figures suggest that either the grade of ore, 
which yielded 64,997 kilograms of fiber, or the efficiency of recovery 
was disappointingly low and that the extraction of asbestos in Vene- 
zuela must still be regarded as experimental. 

Diamonds.—Venezuela responded to a record world diamond 
market with & 64-percent increase in production over 1945 but failed 
to equal that of any of the years 1941-44. Production by districts 
(all in the State of Bolivar) was as follows, in carats: | 


Producing district 1955 1916 
Lower Caroni-Paragua Basin 2, 414.28 5, 114. 36 
Upper Caroni Basin (Gran Sabana )))) 10, 228. 00 15, 577. 64 
Cuyuni and Mazaruni (kamarán) Basins 126. 60 219. 63 
Total Vene tees aia ias. 12, 768. 88 20, 911. 63 


Of possible significance was the first authoritative identification, 
in 1946, of carbonado from Venezuela. This form of diamond has 
nover been produced on an important scale outside of Brazil. 

Magnesite.—The future of Venezucla's magnesite industry depends 
on the growth of domestic demand for calcined products. After 23 
years of inactivity, production was resumed on Margarita Island in 
1943 by La Industria Nueva Esparta, C. A. Deposits range in grade 
from 20 to 92 percent magnesite; only the high-grade is being worked. 
The company ships crude to its plant at Palomar for calcining, and 
thence to its factory at Caracas. 

Salt.—Recovery of salt from sea water, principally on the Araya 
Peninsula, State of Sucre, in 1946 was the highest on record. 

Other Nonmetallic Minerals.—Quantitative production of lime- 
stone, lime, gypsum, clay, sand, and gravel has riot been reported. 
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HYDROCARBONS 


Coal.—Privately owned mines in the Coro district, State of Falcon, 
supplied 2,690 of the 3,621 tons of coal mined in 1946. The remaining 
931 tons came from the Government-owned Naricual mine in the 
State of Anzoátegui. 

Petroleum.”—In 1946 Venezuela further strengthened its position 
as the world’s second largest petroleum producer by establishing a 
new all-time record output for the third successive year. The 
Western district, including the great Lake Maracaibo Basin, pro- 
duced 266,765,995 barrels of crude; the Eastern district, including 
the States of Monagas and Anzoátegui and the Territory of Delta 
Amacuro (and 91,692 barrels from ve new Central district in the 
State of Guarico), 121,720,229 barrels. The Creole Petroleum Corp. 
(Standard Oil Co. of New Jersey), the Shell Oil Co., and the Mene 
Grande Oil Co. (Gulf Oil Corp.) produced 95 percent of the total; 
the remaining 5 percent was the product of nine companies. Of 627 
holes drilled during the year, 574 resulted in new producing wells. 

. Eight refineries treated 32,645,515 and 35,160,905 barrels of crude 
oil in 1945 and 1946, yielding 32,549,423 and 34,998,158 barrels of 
refinery products, respectively. At the end of the year, three com- 
plete refineries were still in the planning stage, one was under con- 
struction by Shell, and two small skimming plants, also by Shell, 
were nearing completion. 


* See The Oil Weekly, 1947 World Oil Atlas, June 30, 1947, pp. 195-209. 
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